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HIGHLIGHTS OF RESEARCH FINDINGS 

In the year 2005, DMR (LM) has completed 123 out of 158 research projects that 
is 42 on communicable diseases mainly malaria, tuberculosis and HIV/AIDS and other 
infections such as diarrhea, hepatitis B and C, respiratory tract infections, Japanese 
Encephalitis, reproductive tract infections (RTI), sexually transmitted infections (STI), 
dengue haemorrhagic fever (DHF), influenza, enteric infections and leprosy; 20 on non 
communicable diseases such as snake-bite, diabetes mellitus, hypertension, cancer, 
nutrition, leukaemia, thalassaemia, smoking and hypothyroidism; 14 on traditional 
medicine; 14 on  environmental health; 20 on Health Systems Research and 13 on 
technology development.  

 
Malaria 

In Paan and Tarchileik, mutation specific PCR (polymerase chain reaction) using 
appropriate pairs of primers amplified the drug resistant loci of Pfcrt and Pfmdr1 for 
chloroquine and dhfr and dhps for sulfadoxine/pyrimethamine respectively. Both dhfr 
108N and dhps 436/437 mutations could also be responsible for sulfadoxine / 
pyrimethamine resistance in Myanmar.  

Micro-stratification using Geographical Information System (GIS) was done in 
Taikkyi Township and Pyin-Oo-Lwin Township to locate the breeding sites of main 
vectors and spatial analysis of distribution of malaria cases, vectors and suspected vectors 
thus enhancing effective control measures. 

 
Tuberculosis 

Patients with TB with considerable delay while seeking treatment in private 
sectors before reaching public health service had greater opportunity for occurrence of 
resistance to at least one of anti-TB drugs. The total resistance of individual anti-TB drug 
was streptomycin (65, 86.6%), isoniazid (54, 72%), rifampicin (62, 82.6%) and 
ethambutol (11, 14.6%).  

The low-cost drugs were not sufficient to cure MDR-TB patients and availability 
and affordability of second-line drugs was mandatory. 
 

Diarrhoea 
Isolation of bacterial pathogens was done on 200 cases (age< 12 months) admitted 

to Yangon Children's Hospital for acute diarrhea during July to December, 2004. Findings 
revealed that over 60% of EPEC were sensitive to amikacin, cefotaxime and netilmicin.  

 

Hepatitis C 
Mean serum ferritin levels were significantly reduced at 4 weeks, 16 weeks, 28 

weeks, 36 weeks and 44 weeks in chronic hepatitis C patients undergoing iron reduction 
therapy by phlebotomy. No side effects were observed in subjects taking antioxidant bio-
factor (AOB).  
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Influenza 
On-site rapid tests for influenza A were performed and four of nine 

nasopharyngeal samples were positive in Kyaing Tong.  
 

Snakebite 
In vitro study on serum of Russell's viper (Daboia russelli siamensis) showed that 

the serum can inhibit phospholipase A of Russell's viper venom (RVV). In vivo study had 
shown that the serum can neutralize the lethal action of RVV. One minimal hemorrhagic 
dose of Russell's viper venom, Cobra venom, Green snake venom was neutralized by the 
viper serum 7.21mg, 11.74mg and 11.74 mg, respectively. 
 

Smoking 
A study on biochemical markers showed a significant difference between the 

salivary thiocyanate level of smokers and nonsmokers. 

 
Health Systems Research 

A study conducted in three endemic areas (Thaton, Pyin Oo Lwin and Hlegu) 
revealed that deep knowledge in EDPT in malaria and trust towards Basic Health Staff 
could attract the interest of village authorities leading to success in organizing and 
consensus building for social mobilization. Strong advocacy was essential for partnership 
building followed by arrangements for cash, materials and volunteer contributions. 

A study on case finding of leprosy in Kawa and Daik-U townships highlighted 
that good micro-planning, less complicated reporting and registration system, technical as 
well as communication support between BHS and local authorities by vertical staff may 
improve the existing case finding activities and subsequently resulting in passive case 
detection. 

Qualitative assessment on newborn and child care in Pyay District highlighted the 
promotion of standard cleaning procedure for preparing home deliveries, availability of 
clean delivery kits, sustained community support, encouragement of weighing of newborn 
immediately after delivery and strengthening of proper exclusive breastfeeding.  

Delayed presentation of new leprosy cases at Central Special Skin Clinic (CSSC) 
and Mandalay Special Skin Clinic (MSSC) was detected as early health seeking was 
hindered by stigmatization. Most GPs knew where to refer a leprosy case, but half of 
them had insufficient knowledge to make a diagnosis. 

 
Traditional Medicine 

Antimalarial activity was tested in traditional plants of Andrographic paniculata 
Nees (aq ;cg;ju D;) and Dichrogine caplet (Dichroa febrifuga lour) (, i f;-ym;yi f) and showed no 
significant inhibitory activity  in experimental mouse model against Plasmodium berghei 
rodent malaria parasites. 

 



Annual Report  2005 
 
 

 vi

Environmental Health 
Isolation of Bacillus cereus from food from Yangon area showed that the total 

bacteria count of fried rice samples were in the range of unsatisfactory level in 103 to 5x 
106 cfu/g with 46.67% (21/45). 

Bronze containers made of copper with not more than 22% of tin is the best 
container for water storage as it could inhibit the growth of bacteria. 

 

Technology Development 

The Polymerase Chain Reaction (PCR) has an advantage over immune-staining in 
detecting M. leprae in biopsy specimens and PCR and Dot Blot Hybridization was 
established for detection of drug resistance in leprosy. 

Phase I Clinical Trial elicited that the locally-produced recombinant hepatitis B 
vaccine was immunogenic in human subjects. Approximately 102,210 paediatric doses of 
plasma- derived hepatitis B vaccine were produced in 2005. 

Locally lyophilized Masts Cell Bank (L-MCB) was comparable with original 
MCB and can be used in the production of recombinant hepatitis B (HB) vaccine in the 
future.    
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 The Bacteriology Research Division was engaged in the following research 
activities on infections (mycobacterium, reproductive tract, acute respiratory, enteric and 
wounds), bacteriological aspects on therapeutics; environment and public health. The 
research with direct implication for effective control of diseases is being focused. One of 
the main areas was detection of emergence of drug resistant organisms. Monitoring of the 
aetiological agents and drug susceptibility pattern on diarrhoea and mycobacterium were 
also performed. Antibacterial properties of reputed traditional plants were also screened.  

RESEARCH PROJECTS  
COMMUNICABLE DISEASES 
1.1. TUBERCULOSIS 
1.1.1. Study of bacteriological and social contributors of tuberculosis patients attending 

TB Centre, Yangon Division with emphasis on those seeking treatment at private 
sector before reaching public health service 

As drug resistant tuberculosis (TB) is an emerging problem, delay in achieving 
correct diagnosis and effective treatment may lead to occurrence of drug resistant cases.  
This study aims to explore the bacteriological and social factors of TB patients who had 
considerable delay while seeking treatment at private sector(general practitioners, 
traditional healers, self proclaimed healers) before taking treatment at public health 
service (TB Clinic under National TB Programme). New sputum smear positive 
pulmonary TB patients attending TB Centre, Yangon Division were divided into two 
groups as direct patients (patients attending TB Centre without seeking treatment at 
private sector and those taking treatment at private sector for less than three weeks before 
reaching TB Centre) and indirect patients (patients taking treatment at private sector for 
more than three weeks before reaching TB Centre). Drug susceptibility testing of 
Mycobacterium tuberculosis strains isolated from 140 direct patients and 140 indirect 
patients was carried out to determine bacteriological contributing factor. Resistance to at 
least one of anti-TB drugs was documented in 15(10.71%) direct patients and 31(22.14%) 
indirect patients.  Mono-resistance (resistance to one drug) was noted in 6(4.29%) direct 
patients and 16(11.43%) indirect patients. Poly-resistance (resistance to two or more 
drugs) was noted in 9(6.49%) direct patients including 3(2.14%) multi-drug resistant 
cases (resistance to at least isoniazid and rifampicin) and 15(10.71%) indirect patients 

BACTERIOLOGY RESEARCH DIVISION 



Annual Report  2005 
 

2 
 

including 12(8.57%) multi-drug resistant cases. Any anti-TB drug resistant rate and multi 
drug resistant rate were significantly higher in indirect than in direct patients (P<0.05). 
Total resistance of individual anti-tuberculosis drug were: isoniazid (14, 10%), 
streptomycin (6, 4.29%), rifampicin (4, 2.86%) of direct patients and isoniazid (26, 
18.57%), streptomycin (5, 3.57%), rifampicin (16, 11.43%), ethambutol (1, 0.71%) of 
indirect patients. This study highlighted those patients who had considerable delay while 
seeking treatment in private sectors before reaching public health service have greater 
opportunity for occurrence of drug resistance.  

1.1.2. Study on multi-drug resistant tuberculosis among treatment failure patients 
 Multi-drug resistance (i.e. resistance to isoniazid and rifampicin with or without 
other anti-tuberculosis drugs) is a serious threat to National TB Programme.  Treatment 
failure patients are defined as patients who remained or became again smear-positive at 
five months or later after commencing treatment. From August 2004 to June 2005, 75 
treatment failure patients attending Union Tuberculosis Institute and Township TB 
Centres were identified and the sputum specimens of these patients were collected to 
perform culture and drug sensitivity testing. The total resistance of individual anti-TB 
drug was streptomycin (65, 86.6%), isoniazid (54, 72%), rifampicin (62, 82.6%) and 
ethambutol (11, 14.6%). Interview of 15 MDR-TB cases and 60 controls with pre-tested 
questionnaires which were designed to elicit the possible risk factors for drug resistance 
are in progress. 

1.2. DIARRHOEA/ DYSENTERY 
1.2.1. Monitoring the susceptibility pattern of antibiotics on bacterial pathogens isolated 

from patients with enteric infections. 

 Isolation of bacterial pathogens was done on 200 cases (age< 12 months) admitted 
to Yangon Children's Hospital for acute diarrhea during July to December, 2004. Rectal 
swabs in Cary-Blair transport media were plated onto selective media for isolation of 
bacterial pathogens. The most frequently isolated bacterial pathogen was Entero-
pathogenic Escherichia coli (EPEC) accounting for 21% (42 cases) of the tested cases. 
The EPEC were isolated from 9.5%, 31% and 59.5% from <2, 2-6 and 6-12 months of 
age groups respectively. Isolated E. coli serogroups were O26K60 (5 cases), O25K+, 
O55K59, O119K69 (4 cases each), O78K80 and O6K51 (3 cases each), O1K51, O27K+, 
O114K90, O125K70, O127K63 and O148K+ (2 cases each), and one case each of 
O8K40, O44K74, O28K73, O86K62, O112K66, O136K78 and O144Kx2. Antibiotic 
susceptibility revealed that EPEC were sensitive to amikacin (79.5%), cefotaxime 
(69.2%), netilmicin (66.6%), gentamicin (51.3%), norfloxacin (33.3%), chloramphenicol 
(20.5%) and to co-trimoxazole (5%). All EPEC tested were resistant to ampicillin. 

1.2.2. Screening of plant extracts for antibacterial activity on enteric pathogens 

 Traditional Medicine Formulation (TMF-01), Alpina glaunga Walld. 
(Badegawgyee), Acorus calamus Linn. (Lin-ne) and Piper longum Linn (Peikchin) were 
tested. The mean zone size diameter in millimeter recorded by agar disc diffusion assay is 
shown in Table 1.  It shows that water extract of TMF-01 has antibacterial activity on    
20 different types of bacteria with the zone size ranging from 14-26 mm. Similarly, water 
extract of ash and water extract of ash from water extract of Badegawgyee possess 
antibacterial activity with the zone size of 7- 18 mm. The aserone and methyl piperate 
compound obtained from Lin-ne and peikchin respectively also produced antibacterial on 
E. coli, S. flexneri, S. aureus and P. aeruginosa.  The minimum inhibitory concentration 
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(MIC) of the tested extracts shows that the MIC of TMF-01 ranges from 0.16 to 
0.32mg/ml concentration of the extracts. Similarly, the MIC of water extract of ash of 
Badegawgyee was 0.16 mg/ml and water extract of ash from water extract of 
Badegawgyee ranges from 0.78- 0.625mg/ml. Moreover the asarone from Lin-ne shows 
the MIC of 0.06-0.12mg/ml and methyl piperate from peikchin shows 0.03mg/ml. The 
results are shown below. 

Table 1.  The mean zone size diameter in millimeter recorded by agar disc diffusion assay 
in millimeter (disc diameter=6 mm) 

 TMF Badegawgyee Lin-ne Peikchin 

 
Tested bacteria 

water 
extract 

Water 
extract of 

ash 

Water extract 
of ash from 

water extract 

 
Asarone 

Methyl 
piperate 

Escherichia coli  ETEC 24 18 18   
E. coli  ATCC 17 10 16 33 37 
E. coli   LT 23 10 10   
E. coli  STLT 20 8 10   
E. coli  YCH 149 24 8 14 27 16 
Vibrio cholerae O1 16 8 18 22 32 
V. cholerae O139 15 8 12   
V. cholerae Inaba 18 8 12   
V. cholerae Ogawa 20 12 18   
V. fluvialis 18 12 18   
Shigella boydii 20 10 14   
S. dysenteriae 14 9 16   
S. flexneri 18 14 21 24 30 
S. sonnei 18 12 8   
Salmonella derby 20 10 10   
Salmonella Krefeld 16 8 14   
Staphylococcus aureus 26 8 12 28 31 
S. aureus M20 24 7 16   
Proteus morganii 15 10 10 - 19 
Pseudomonas aeruginosa 20 8 14 12 42 

 

1.3. LEPROSY 

1.3.1. Re-establishment of mouse foot-pad laboratory for leprosy research (collaboration 
with Leprosy Control Unit) 

 Mouse foot pad laboratory was established by inoculation of mice with biopsy 
specimens from lepromatous leprosy patients obtained from special skin clinics. A total 
of 22 specimens (17 males and 5 females) were inoculated into mouse foot pads as 
described by the standard conventional methods. After 8 months, leprosy bacilli was 
harvested monthly up to 24 months. Only 3 cases showed the growth of leprosy bacilli 
and further research for drug susceptibility is still necessary. 
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1.4. SEXUALLY TRANSMITTED INFECTIONS 

1.4.1. Prevalence of Chlamydia infection among males of infertile couples 

 From December, 2004, urethral swab samples were taken from males of infertile 
couples visiting the infertility clinics, Yangon. Altogether 32 samples were obtained 
during the study period. The specimens were stored at -20C and processed with ELISA 
method for detection of Chlamydia infection. All specimens tested were found to be 
negative by ELISA for Chlamydia antigen. 

1.4.2. Prevalence of Reproductive Tract Infections at the Family Planning Clinic at 
Central Women’s Hospital, Yangon 
The study is a cross sectional descriptive clinic based study with the funding 

supported by WHO/HRP. The objectives of the study are to determine the prevalence of 
RTIs in family planning clinic attendees at Central Women’s Hospital, to identify their 
demographic and behavioral characteristics and to document the women’s perception on 
the importance of reproductive tract infections and to identify the gonococcal 
antimicrobial susceptibility. Seven hundred family planning clinic attendees are estimated 
to be enrolled over a period of ten months at the Central Women’s Hospital (CWH), 
Yangon. Structured interviews are conducted followed by pelvic examination, collection 
of vaginal and endocervical swabs and blood sample collection for detection of 
gonorrhoea, chlamydia, trichomoniasis, candidiasis, bacterial vaginosis, herpes simplex 
virus type 2 and syphilitic infections. 

Out of 700 clinic attendees who are intended to be enrolled, 395 samples were 
collected within 9 months period. Registered women were within the age range of 16-52 
years. Majority of women were educated above high school level (42%). Age of marriage 
was 22.7+4.6 years. High vaginal swabs and endocervical swabs were collected to 
identify bacterial growth. Trichomonas vaginalis was found positive as most prevailing 
type of infection among 8.9% of women. Second most prevailing type of infection was 
Candida taking account 5.1%. Bacterial vaginosis was found in 3.5%. Gonococcus was 
isolated among 2.3% of collected specimens. Study is now continued to fulfil estimated 
sample size. Collected specimens of vaginal swabs for Chlamydial PCR test and serum 
for Herpes Simplex and RPHA tests were stored in cold chain. Investigations will be 
carried out after purchasing laboratory supplies. Furthermore detail of epidemiological 
characteristics is to be analyzed at the end of data collection. 

1.5. ACUTE RESPIRATORY INFECTIONS 

1.5.1. Antibiotic sensitivity pattern of bacterial pathogen isolation from children 
suffering from ARI with special emphasis on invasive Streptococcus pneumoniae 

 Blood culture were done on 12 cases of children with pneumonia, (male=7 cases 
and female=5cases) age ranging from one month to five years, of which 2 cases had very 
severe pneumonia and 6 cases had severe pneumonia. From them five cases were isolated 
with bacterial pathogens.; three cases were isolated with  Staphylococcus aureus, and one 
case each with  Pseudomonas  and Escherichia coli. 
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2. NON- COMMUNICABLE DISEASES 

2.1. ACCIDENTS AND INJURIES 
2.1.1. Bacteriological aspect of burn at Acute Burn Unit, Yangon General Hospital 

 Determination of bacterial isolates from pus/wound sepsis was done from patients 
admitted to the Acute Burn Care Unit, Yangon General Hospital during June, 2004 to 
May, 2006. A total of 91 cases including 38 burn wound sepsis (65 males and 26 females; 
age range from 6-65 years) were tested. Among 91 burn cases, electric burn 6 (6.6%), 
flame burn 62 (68.1%), scalds 19 (20.9%) and gas burn 4 (4.4%) were characterized. Site 
of burns were from arms 54 (59.3%), buttock 12 (13.1%), buttock and leg 10 (1.1%), leg 
7 (7.7%), arms and neck 5 (5.5%), head 2 (2.2%) and shoulder 1 (1.1%). Out of 38 burn 
wound sepsis, 17 (44.8%) were isolated with Pseudomonas aeruginosa, 14 (36.87%) with 
Staphylococcus aureus, 3 (7.9%) with  Klebsiella  spp., 3 (7.9%) with  Proteus  spp. and 
1 (2.63%) with  Escherichia coli. Although P. aeruginosa continued to remain the 
predominant isolate over the two years, a constant and significant increase in the 
incidence of Klebsiella species and Proteus species was found. The findings are shown in 
the following Table1 and antibiotic susceptibility pattern of bacterial pathogens is shown 
in Table 2. 

Table1. Type of burns, site of burns and isolates from tested cases 

Nomenclature non-sepsis n=53 Sepsis n=38 
Type of burns 
Electric burns 

 
4 (7.5% 

 
2 (5.3%) 

Flame 38 (71.7%) 24 (63.2%) 
Scald 8 (15.1%) 11 (29.0%) 
Gas 3 (5.6%) 1 (2.5%) 
Site of burns 
Arms and neck 

 
3 (5.6%) 

 
2 (5.3%) 

Buttock and leg - 10 (26.3%) 
Shoulder - 1 (2.6%) 
Arms 46 (86.8%) 8 (21.1%) 
Buttock - 12 (31.6%) 
Leg 2 (3.8%) 5 (13.1%) 
Head 2 (3.8%) - 
Culture 
 Pseudomonoas spp.  

 
- 

 
17 (44.8%) 

Staphylococcus 
epidermidis 

3 (5.7%) - 

Staphylococcus aureus - 14 (36.8%) 
Klebsiella spp. 1 (1.9%) 3 (7.9%) 
Proteus spp. - 3 (7.9%) 
Escherichia coli - 1 (2.6%) 
No growth 49 17 
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Table 2.  Antibiotic susceptibility pattern of bacterial pathogens 
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Pseudomonas 
spp   n=17 
Resistant 

2 
(11.8) 

4 
(23.6) 

4 
(23.5) 

8 
(47.1) 

1 
(5.9) 

3 
(17.7) 

5 
(29.4) 

5 
(29.4) 

0 4 
(23.5) 

10 
(58.9) 

Intermediate 
 

5 
(29.4) 

3 
(17.6) 

0 0 0 0 0 3 
(17.6) 

0 0 0 

Susceptible 10 
(58.8) 

10 
(58.8) 
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9 
(52.9) 

16 
(94.1) 

14 
(82.3) 

12 
(70.6) 

9 
(53.0) 

17 
(100) 

13 
76.5) 

7 
(41.1) 

S.aureus       
n=14 
Resistant 

3 
(21.4) 

2 
(14.3) 

6 
(42.9) 

3 
(21.4) 

3 
(21.4) 

5 
(35.7) 

4 
(28.6) 

8 
(57.1) 

4 
(28.6) 

2 
(14.3) 

10 
(71.4) 

Intermediate 1 
(14.3) 

0 0 0 0 1 
(7.2) 

0 0 0 0 0 

Susceptible 9 
(64.3) 

12 
(85.7) 

8 
(57.1) 

11 
(78.6) 

11 
(78.6) 

8 
(57.1) 

10 
(71.4) 

6 
(42.9) 

10 
(71.4) 

12 
(85.7) 

4 
(28.6) 

Klebsiella  
spp. n=3 
Resistant 

1 
(33.4) 

0 0 2 
(66.6) 

0 1 
(33.4) 

0 1 
(33.4) 

0 0 3 
(100) 

Intermediate 0 0 0 0 0 0 0 0 0 1 
(33.4) 

0 

Susceptible 2 
(66.6) 

3 
(100) 

3 
(100) 

1 
(33.4) 

3 
(100) 

2 
(66.6) 

3 
(100) 

2 
(66.6) 

3 
(100) 

2 
(66.6) 

0 

Proteus spp. 
n=3 
Resistant 

1 
(33.4) 

1 
(33.4) 

1 
(33.4) 

1 
(33.4) 

1 
(33.4) 

1 
(33.4) 

2 
(66.6) 

1 
(33.4) 

0 1 
(33.3) 

3 
(100) 

Intermediate 0 0 0 0 0 0 0 0 2 
(66.6) 

1 
(33.3) 

0 

Susceptible 2 
(66.6) 

2 
(66.6) 

2 
(66.6) 

2 
(66.6) 

2 
(66.6) 

2 
(66.6) 

1 
(33.4) 

2 
(66.6) 

1 
(33.4) 

1 
(33.4) 

0 

Escherichia 
coli n=1 

0 0 0 1 0 0 0 0 0 1 1 

Intermediate 0 0 0 0 0 0 0 0 0 0 0 
Susceptible 1 1 1 0 1 1 1 1 1 0 0 
Figures in parenthesis denote percentages 

3. ENVIROMENTAL HEALTH 
3.1. FOOD SAFETY 
3.1.1. Isolation of Bacillus cereus from food from Yangon area 

 A total of 45 samples of fried rice taken from different street food vendors of 
Latha, Yankin and North Dagon townships were determined for the occurrence of  
Bacillus cereus. It was demonstrated that 44.44% (20 out of 45) of tested samples were 
contaminated with B. cereus. It was also recorded that the most probable number ranged 



Annual Report  2005 
 

7 
 

between <3 per gram to 150/g of food and they were within the acceptable limit and 
possibly not significant hazard to health. Moreover, B. cereus enterotoxin was detected in 
40% (8/20) of confirmed B. cereus isolates. The total bacteria count of fried rice samples 
were in the range of 103 to 5x 106 cfu/g with 46.67% (21/45) of unsatisfactory level. 
3.1.2. Bacteriological Aspects of Some Food Available in Yangon Area 

 Bacterial pathogen contamination of 81 food samples (noodles, bread, biscuits and 
cookies).from Pazundaung, Mingalar Taungnyunt and Pabedan Townships were tested 
during June 2002 to May 2004..Total bacterial count, total coliform and faecal coliform 
count were carried out by conventional methods. Plasmid isolation was done on 
Escherichia coli isolates. In this study, the colony forming units (CFU) of bacteria 
counted were >7.5 x 105 organisms/gram in 27 samples (33.33%); 1.5 x 104 to 7.5 x 105 
CFU/gram in 26 samples (32.09 %); and <2 CFU/gram in 28 samples (34.56%). 
Coliforms (100%) and faecal coliforms (61.53%) were identified from noodles. From 
bread, coliforms (71.42 %) and faecal coliforms (28.57%) were identified. From biscuits, 
coliforms (71.42 %) and faecal coliforms (21.05 %) were identified. Also, coliforms 
(46.66 %) and faecal coliforms (20.0%) were identified in cookies. From all food tested, 
coliforms were isolated in 72.83% and faecal coliforms in 35.80%. Staphylococcus 
species was isolated from 46.15 % of noodles and 37.50 % of bread, however, none from 
biscuits and cookies. Bacillus species was isolated from 92%, 76.19 %, 21.05%, and 
33.33% of noodles, bread, biscuits and cookies respectively. Escherichia coli was isolated 
from 100%, 71.42%, 21.05% and 53.33% of noodles, bread, biscuits and cookies 
respectively. Nine isolates of E. coli were serogrouped as O55K59 (5 isolates) and one 
each of O8K25, O26K50, O114K90 and O142K+. They were isolated from 6, 2 and 1 
sample of noodles, bread and cookies respectively. However, Salmonella, Shigella and 
Vibrios (O1 and O139) were not isolated in this study. The plasmid size of E. coli isolates 
in this study was 23 kilo base pairs. 

3.1.3. Bacterial Isolates from Non-processed Fruit Juices of Yangon 
 A total of 70 samples of 7 different types of non-processed fruit juices (tamarind, 
water melon, sugar cane, pine apple, papaya, lime and black agar) and 15 different 
processed samples were collected randomly from six townships of Yangon from October 
2002 to March 2004. All the samples of pine apple, water melon, papaya, sugar cane, and 
black agar drinks examined in the current study were found to be contaminated with 
coliforms (100%). In contrast, 40% and 10% of tamarind juice samples was contaminated 
with coliforms and faecal coliforms respectively. All samples of papaya, sugar cane and 
black agar juices were contaminated (100%) with fecal coliforms, while pine apple juice 
showed only 70% contamination. The following bacterial types were isolated and 
identified from the non-processed soft drinks: Escherichia coli (O8K25, O28K73),  
Klebsiella aerogenes, Shigella boydii., Vibrio spp. and Staphylococcus epidermidis, were 
isolated from tamarind; E. coli {O8K25, O126K71, O127K63}, Proteus mirabilis, Vibrio 
spp., S. epidermidis and S. aureus from water melon drinks; E. coli (O26K60, O55K59), 
K. aerogenes, Shigella boydii, P. mirabilis, Vibrio spp., S. epidermidis and S. aureus from 
sugar cane; E. coli (O55K59), Klebsiella  spp., Shigella boydii, Proteus mirabilis, Vibrio 
spp.. S. epidermidis and S. aureus from papaya juice; E. coli (O26K60, O114K90), 
Klebsiella aerogenes, Salmonella spp., Vibrio spp and  S. aureus from the black agar 
drink; and E. coli (O144Kx2), Klebsiella spp. and Proteus mirabilis from pine apple 
juice. However, no bacteria was isolated from lime juice samples. The water that was 
used for preparation of the drinks was found to be contaminated with bacterial pathogens 
i.e. E. coli (O26K60, O78K80), Proteus mirabilis, Shigella boydii and K aerogenes. The 
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antibiotic susceptibility patterns of the isolated enteropathogenic E. coli (EPEC) showed 
that they were resistant to ampicillin and carbenicillin (63.64%) each, and Vibrio species 
to ampicillin (80%). Plasmids were isolated from 16 out of 32 E. coli and 14 out of 15 
Vibrio species respectively. The size of plasmids was estimated to be 20 to 23.13 kilo 
base pairs. 

3.2. WATER SAFETY 
3.2.1. Usefulness of Bronze Containers for Decontamination of Gram Negative and 

Gram Positive Bacteria from Water 

 Bronze containers of different sizes with different composition of copper show 
beneficial effects in decontaminating different bacteria from water at different durations. 
Experiments revealed that gram negative bacteria in water were killed after storage in 
bronze containers within 24 hours. The experiment was conducted by using bronze 
containers of different capacities (50 ml – 500 ml). Sterilized distilled water was seeded 
with 105-107 organisms per ml of Escherichia coli (ATCC 25922); Salmonella typhi, 
Proteus morganii, Vibrio cholerae, Staphylococcus aureus and Bacillus subtilis from 
overnight broth cultures. Bacteria count was done hourly by using respective selective 
media plates such as MacConkey agar for E. coli and S. typhi and TCBS agar for V. 
cholerae and nutrient agar for S. aureus and B. subtilis by the streak method... The plates 
were incubated at 37˚C overnight and colony count was calculated. It was observed that 
all Gram-negative bacteria tested were not recovered after 24 hours of storage. The 
growth of bacteria depends on the type of bronze used. It was reported that bronze 
containers made of copper with not more than 22% of tin is the best container for water 
storage as it could inhibit the growth of bacteria. 

 
SERVICES PROVIDED 
ACADEMIC 
Sr. 
No. 

Name Course Responsibility 

1 Dr. Mar Mar Nyein M Med Sc students (Microbiology) 
MSc & PhD students 
BioTech students from Dagon 
University 
Nurses from Military school 

Teaching  
 

3 Dr. Wah Wah Aung M Med Sc students (Microbiology) Teaching 
4 Dr. Mo Mo Win M Med Sc students (Microbiology) Teachnig 

 
LABORATORY 
Sr. No. Subject Tested samples 

1 Stool & Urine  RE 250 
2 Plant extracts: antibacterial activity 20 
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Deputy Director & Head … Dr. Theingi Thwin MBBS MMedSc(Biochemistry) 
Research Officer … Dr. Hnin Lwin Htun MBBS 
 … Daw Thet Thet Mar MSc(Chemistry) 
 … Daw Mie Mie Nwe BSc(Botany) DFT 
 … Dr Khin Than Yee MBBS 
Research Assistant (2) … U Tin Ko Ko Oo BA(Economics) 
 … Daw Aye Myint Oo BA(Economics) 
 … Daw Lwin Zar Maw BSc(Chemistry) DFT 
Research Assistant (3) … Daw May Thu Kyaw BA(Economics) 
Research Assistant (4)   … Daw Thin Thin Aye BSc(Chemistry) 
 … Daw Thidar Kyaw MSc(Biotechnology) 
Laboratory Worker … Daw Yi Yi Sein 

 
 The Biochemistry Research Division has been actively involved in research 
activities of the following program areas: snake bite, non-communicable diseases, 
tobacco smoking and herbal medicine. 

RESEARCH PROJECTS 
1. NON-COMMUNICABLE DISEASES 
1.1.  CARDIOVASCULAR DISEASES 
1.1.1.  Lipid profile of coronary artery diseases patients from Yangon General Hospital 
 Determination of serum total cholesterol, HDL cholesterol, LDL cholesterol and 
lipoprotein (a) or lp (a) levels of one hundred and three acute myocardial (AMI) patients 
admitted to Cardiac Medical Ward of Yangon General Hospital and ninety one age, sex-
matched controls were carried out. Mean serum total cholesterol level of AMI patients 
(245.2 81.5 mg %) was significantly higher than those of controls (192.751.5 mg %), 
(p<0.05). There was high significance between mean serum HDL cholesterol of AMI 
patients (58.313.1mg %) and that of controls (40.217.3mg%, p<0.01). LDL cholesterol 
and lp(a) determination are still in progress. 

1.2.  NUTRITION 
1.2.1. Lipid profile of obese children attending the Obesity Clinic of Yangon Children's 

Hospital 

 A total of 34 obese children (7-12 years, 25 boys and 9 girls) attending the obesity 
clinic of Yangon Children's Hospital during 2005 were studied to examine their lipid 
profile. Serum total cholesterol, HDL cholesterol, triglycerides and LDL cholesterol 
levels of 7-9 years and 10-12 years obese boys and girls were shown in the table. Serum 
triglycerides levels of 10-12 years obese girls were higher than those of obese boys and 7-
9 years obese girls although they were not statistically significant.  

BIOCHEMISTRY RESEARCH DIVISION 
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 Boys Girls 
Lipid profile 
(mg%) 

7-9 years 
(n=14) 

10-12 years 
(n=11) 

7-9 years 
(n=6) 

10-12 years 
(n=3) 

Total cholesterol 184.235.7 184.737.9 195.852.1 181.038.2 
HDL-cholesterol 42.810.9 41.911.5 55.216.6 47.1311.8 
Triglycerides 66.531.1 73.120.4 66.122.7 113.950.9 
LDL-cholesterol 117.536.8 120.142.2 85.256.2 100.423.0 

1.3.  TOBACCO 
1.3.1.  Biochemical markers of smoking 
 Epidemiologic research has generally relied upon self report for information 
concerning smoking status but the validity of this measure is severely limited. Therefore, 
investigators recognized the need for biochemical validation of smoking behavior. 
Biochemical markers have been used in research on smoking and are based on 
thiocyanate, nicotine, cotinine and carbon monoxide. They vary widely in reliability, cost 
and accuracy. Serum thiocyanate concentration is suitable for assessing habitual smoking 
behavior. However, thiocyanate level of Myanmar in relation to smoking had never been 
studied. Thus, serum, saliva and urinary thiocyanate levels were measured in 45 smokers, 
36 passive smokers and 27 nonsmokers. Serum thiocyanate levels of smokers, passive 
smokers and nonsmokers were 5.565.96g/ml, 3.645.99g/ml, and 4.693.22g/ml, 
respectively. Salivary thiocyanate levels of smokers, passive smokers and nonsmokers 
were 58.5750.84g/ml, 30.2818.89g/ml and 27.0814.75g/ml, respectively. Urinary 
thiocyanate levels of smokers, passive smokers and nonsmokers were 17.8913.73 g/ml, 
14.5311.82g/ml and 20.5112.24g/ml respectively. There was a significant difference 
(p<0.001) between the salivary thiocyanate level of smokers and nonsmokers. 

1.4.  SNAKE BITE  
1.4.1. Purification and characterization of Phospholipase A enzyme inhibitor protein 

from serum of Russell's viper (Daboia russelli siamensis) 

 In vitro study on serum of Russell's viper (Daboia russelli siamensis) showed that 
the serum can inhibit phospholipase A of Russell's viper venom (RVV). Thus, inhibitor 
protein of phospholipase A enzyme (PLI) was purified from serum of Russell's viper 
(Daboia russelli siamensis). First step purification of PLI was done with 66% saturated 
ammonium sulfate solution and PLI was found in supernatant fraction. PLI containing 
supernatant was applied to DEAE Sephacryl gel filtration column. The proteins were 
separated into three peaks and PLI activity was seen in second peak. This PLI containing 
peak was concentrated and applied to Sephadex G00 gel filtration column and was 
separated into two protein peaks. PLI activity was seen in second peak. The homogeneity 
of the protein was checked by polyacrylamide gel electrophoresis and this purified PLI 
inhibited the PLA enzyme activity of RVV. Type of inhibition was uncompetitive of 
inhibition and the calculated Ki of the inhibitor was 191.68 µM. 

1.4.2. A study on the effect of Russell's viper (Daboia russelli siamensis) serum on some 
biological properties of snake venom. 

 There were many reports on sera of various animals, including snakes, 
neutralizing the biological properties of different venoms of snakes. In vitro study on 
serum of Russell's viper (Daboia russelli siamensis) showed that the serum can inhibit 
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phospholipase A, coagulate and caseinolytic enzyme of Russell's viper venom (RVV). 
The serum can also inhibit the PLA enzyme activity of Cobra (Naja kaouthia) venom, 
Green snake (Trimerusurus garminus) venom and Banded krait (Bangarus fasciatus) 
venom. In vivo study had shown that the serum can neutralize the lethal action of RVV. 
One Minimal Hemorrhagic dose of Russell's viper venom, Cobra venom, Green snake 
venom were neutralized by the viper serum 7.21mg, 11.74mg and 11.74 mg, respectively. 

2. TRADITIONAL MEDICINE 
2.1. HERBS 
2.1.1. Effect of pomegranate juice supplementation on serum total cholesterol levels of 

hypercholesterolemic rats 
 To investigate the effect of pomegranate (Punica granatum) juice on serum total 
cholesterol level in an animal model, an experimental study was carried out in twenty 
Wistar Strain rats (150–200 gm body weight, 10 males and 10 females). To induce 
hypercholesterolemia, all rats were supplemented with a high cholesterol diet which was 
enriched with coconut oil, cholesterol and sugar (25%, 1%, and 16% by weight) to the 
ordinary feed, for thirty days. After dietary inducement, ten of twenty 
hypercholesterolemic rats whose serum total cholesterol levels increased by 75% and 
above 75% than their basal levels were administered orally, an alcohol extract of 
pomegranate seeds (0.056 gm) and 3 ml of fresh pomegranate juice (PJ) daily for ninety 
days. Another ten hypercholesterolemic rats (control group) were administered orally, 3 
ml of distilled water daily for ninety days. Serum total cholesterol levels were measured 
on Day 30, Day 60, and Day 90 of pomegranate juice and distilled water 
supplementation. Serum total cholesterol levels of the test group were lower than those of 
the control group on Day 30 (91.44 22.9mg/dl vs 109.4 27.19mg/dl), and on Day 60 
(82.617.3mg/dl vs 89.713.96 mg/dl) of supplementation, although they were not 
statistically significant (p>0.05 for both). On Day 90 of supplementation, serum total 
cholesterol level of test group was significantly lower than that of control group (74.4 
10.11mg/dl vs 86.8 10.52mg/dl), (p=0.043). Therefore, a 90-day supplementation of PJ 
reduces serum total cholesterol level in diet-induced hypercholesterolemic rats. 

2.1.2. Effect of Saffron (Carthamus tinctorius) on serum total cholesterol levels of 
hypercholesterolemic rats 

To investigate the effect of saffron (Carthamus tinctorius) on serum total 
cholesterol level in an animal model, an experimental study was carried out in twenty 
Wistar Strain rats (150–200 gm body weight, 10 males and 10 females). First, all rats 
were supplemented with a high cholesterol diet which was enriched with coconut oil, 
cholesterol and sugar (25%, 1%, and 16% by weight) to the ordinary feed, for thirty days. 
The rats whose serum total cholesterol levels increased by 75% and above 75% than their 
basal levels were defined as hypercholesterolemic rats and they were categorized into 
three groups. Water extract (0.16g) and alcohol extract (0.11g) of saffron in 1.5ml 
distilled water were administered orally to Group 1 (n=5), and Group 2 (n=5), 
respectively, daily for ninety days. Another ten hypercholesterolemic rats (control group) 
were administered orally, 1.5ml of distilled water daily for ninety days. Serum total 
cholesterol levels were measured on Day 30, Day 60, and Day 90 of saffron (water 
extract and alcohol extract) and distilled water supplementation. On Day 30, serum total 
cholesterol levels of Group 1, Group 2 and control group were 76.121.6, 79.919.6 and 
79.810.9mg/dl, respectively. On Day 60, serum total cholesterol levels of Group 1, 
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Group 2 and control group were 76.6 9.5, 88.417.9 and 80.610mg/dl, respectively. On 
Day 90, serum total cholesterol levels of Group 1, Group 2 and control group were 76.6 
11.1, 77.64.7 and 85.17.9mg/dl, respectively. On Day 90 of supplementation, serum 
total cholesterol level of Group 1 and Group2 were lower than that of control group but 
they were not statistically different (p=0.18 and p=0.11), respectively.  

 

SERVICES PROVIDED 
Academic 
Sr. 
No 

Name Course Responsibility 

1. Dr. Theingi Thwin 2 
nd

 year MBBS (Biochemistry) External Examiner 
  MMedSc(Biochemistry) External Examiner 
  PhD (Chemistry) Co-supervisor 
  Research Methodology Workshop Facilitator 
  Training on  Gel filtration and 

Electrophoresis to 1st year 
MMedSc(Biochemistry) and MMedSc 
(Pharmacology) 

Teaching 
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Deputy Director & Head … Dr. Thaung Hla MBBS  MMedSc(Pathology) 
Research Officer … Dr. Theingi Win Myat   MBBS     
Research Assistant (2) … Daw Thin Thin Wah    MSc(Zoology) 
 … Daw Tin Tin Htwe    BSc( Zoology )  
 … Daw Mi Mi Htwe      MSc(Zoology) 
Research Assistant (3) … Daw Thazin Myint     BSc (Zoology) 
 … Daw May Than Htay   MSc(Zoology) 
 … Daw Zin Mi Thein      BSc(Mathematics) 
Research Assistant (4)   … Daw Nilar   BSc(Zoology) 
 … Daw Wai Lwin Oo        
 

 The Biological Toxicology Research Division is undertaking research on toxins 
derived from microorganisms, animals and plants. The division is also involved in poison 
information service.  

 
RESEARCH PROJECTS 
1. ENVIRONMENTAL HEALTH 
1.1. BIOLOGICAL HAZARDS 
1.1.1 Identification of Amanita variety of poisonous mushrooms by spore print 
technology 

 Literature search for this project had been completed. Geographical distribution of 
Amanita phalloides of poisonous mushroom had also been  identified.   

 
SERVICES PROVIDED 
1. Poison Information Centre 

Biological Toxicology Research Division is actively involved in poison 
information service to help clinicians from various hospitals throughout the country in 
diagnostic and therapeutic strategies related to biological toxins. 

 
 
 
 
 
 
 
 
 
 
 
 
 

BIOLOGICAL TOXICOLOGY RESEARCH DIVISION 
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Research Officer & Head … Daw San San Oo MSc (Zoology) 
Research Officer … Dr Swe Zin Yu MBBS 
Research Assistant (2) … U Khine Win BSc (Zoology) 
 … Daw Nu Nu Lwin BSc (Botany) 
Research Assistant (3) … Daw Aye Thidar Saing  BSc (Botany) 
 … Daw Nwe Nwe Soe BSc (Chemistry) 
Nurse … U Zaw Min Latt BSc (Chemistry) 
 … U Phyoe Ko  
Research Assistant (4)   … Daw Baby Than 
 

 Blood Programming Division is primarily involved in research studies on blood 
safety and blood components. Regarding blood safety, screening of infectious disease in 
blood donors is the primary concern and promotion of voluntary non-remunerated blood 
donors is carried out by use of blood mobile services. The division promotes the use of 
blood and/or blood component in the management of diseases/disorders. Another area of 
interest is the development of blood donor registry for promotion of safe blood.  

RESEARCH PROJECTS 
1. HEALTH SYSTEMS RESEARCH 
1.1. BLOOD SAFETY 
1.1.1. Monitoring of Hepatitis C virus infection in blood donors 

The prevalence of Hepatitis C Virus (HCV) infection in blood donors was 
monitored while providing services to the screening of HCV infection. The donor sera 
were tested by rapid Immunochromatographic Technique (ICT). This test is based on the 
principle of double antigen sandwich immunoassay for determination of anti-HCV in 
serum.  The prevalence of antibody to hepatitis C virus (anti-HCV) had been investigated 
among 2851 donors in Yangon from Octoberl 2005 to February 2006 and 21 were found 
to be positive for anti-HCV. The overall prevalence of anti-HCV positivity was found to 
be   0.73%. The prevalence rate of anti-HCV among blood donors in Mandalay and 
Magwe between November 2005 and February 2006 were 1.3% (42/3213) and 1.96% 
(11/559) respectively. were higher than that in Yangon. In Myanmar, "Control of hepatitis 
C Project" has been introduced since 2000 in Yangon and the prevalence of anti-HCV 
positivity was found to be 2.62%. Thus a downward trend of anti-HCV positivity was 
observed (2.62% vs 0.73%).  

2. ACADEMIC AND TECHNOLOGY DEVELOPMENT 
2.1. IMMUNOLOGICAL TESTS 
2.1.1. Development of Reverse Passive Haemagglutination (RPHA) using human O 

cells for screening of Hepatitis B Surface Antigen 

In-house Reverse Passive Haemagglution Assay (RPHA) using human O cells 
was established. Further optimization is needed as the sensitivity was 86% and specificity 
was 88.3% respectively as compared to ELISA system.  Steps are planed to use the 
affinity purified anti-HBsAb than monoclonal antibody to increase the sensitivity and 
specificity.  

BLOOD PROGRAMMING DIVISION 
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Research Scientist & Head … Dr.Win Pa Pa Naing MBBS MMedSc (Pathology)          
Research Officer … Daw Aye Aye Myint  MSc (Zoology) 
 … Dr San San Htwe MBBS MMedSc (Pathology)           
 … Dr.Than Than Aye MBBS 
Research Assistant (2) … Daw Win Win Mar BSc (Chemistry) 
 … Daw Aye Mya Khine BSc (Mathematics) 
Research Assistant (3) … Daw May Htwe BSc (Chemistry)    
 … Daw Aye Thandar Khine  
 … Daw Phyu Phyu San BA (History)  
Research Assistant … Daw Kaung Bahlwar BSc(Botany) 
 … Daw May Tha Zin  
 … Daw Phyo Phyo Wai BA(Economics) 
 

Blood Research Division is primarily involved in research studies on 
haematological diseases and disorders, and diagnosis and management of common 
malignancies to identify and solve the health problem relating to these. The clinical arm is 
further supported by the Clinical Research Unit on Haematology at Yangon Children's 
Hospital.  

RESEARCH PROJECTS 
1. COMMUNICABLE DISEASES 
1.1. VIRAL HEPATITIS 
1.1.1. Role of iron reduction therapy in chronic hepatitis infection patients 

Hepatitis C virus (HCV) is the commonest cause of chronic viral hepatitis and a 
significant cause of cirrhosis, hepatitis failure and hepatocellular carcinoma.  HCV 
infection is world wide health problem and also it is an emerging health problem in 
Myanmar. In patients with chronic hepatitis C with no other cause of iron overload, iron 
itself is a cofactor in the development of liver injury and correlate with disease severity. 
Therefore this project was carried out to determine the efficacy of iron reduction therapy 
in subjects with hepatitis C infection. A total of 28 patients (age ranged 27 to 73 year, 
mean 44.57yr ± 9.15yr) have been recruited from blood donors and hepatitis carrier 
clinic. Mean (SD) serum ALT level was 185.6(157.1) IU/L, serum ferritin level was 
182.2(263.7) ng/ml. A Complete blood film, haemoglobin concentration, PCV, serum 
ALT, serum iron, serum ferritin were monitored prior to every visit of phlebotomy.    
Significant reductions in   mean serum were ALT level at 4 weeks (185.6 vs 136.6 IU/L), 
at 16 weeks (185.6 vs 158.4 IU/L), at 28 weeks (185.6 vs 103.4 IU/L), at 36 weeks (185.6 
vs 100.1 IU/L), at 44 weeks (185.6 vs 78.2 IU/L) of phlebotomy. Significant reductions in 
mean serum ferritin level were at 4 weeks (182.2 vs 93.3 ng/ml), at 16 weeks (182.2 vs 
70.8 ng/ml), at 28 weeks (182.2 vs 42.4 ng/ml), at 36 weeks (182.2 vs 24.54 ng/ml), at 44 
weeks (182.2 vs 27.5 ng/ml) of phlebotomy. 

 

 
  

BLOOD RESEARCH DIVISION 
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2. NON-COMMUNICABLE DISEASES 
2.1. CANCER 
2.1.1. Phenotypic analysis of acute leukemia 

Acute leukemia is a heterogeneous group of neoplastic disease and characterized 
into two main groups, lymphoid and myeloid. Immunophenotyping is a great importance 
and it provides more accurate diagnosis, classification as well as determination of 
prognosis which helps the management of the patient. This study was conducted to 
analyze the immunophenotype of 35 patients with acute leukemia. Of 35 patients studied 
(9/35) 25.7% had acute myeloblastic leukemia (AML), (26/35) 74.3% had acute 
lymphoblastic leukemia (ALL) and/or leukemai/lymphoma. The average age of AML and 
ALL and/or leukemia/lymphoma patients were (4) and (9.3) years, respectively. The most 
common phenotype is T cell lineage (17/26) 65.3% and the others (9/26) 34.7% were B 
cell lineage ALL: common ALL were (7/26) 26.9% and Pro B-ALL were (2/26) 7.6%. In 
this study, T cell lineage was higher than B cell lineage.  
2.1.2 Determination of terminal deoxynucleotidyl transferase (Tdt) in lymphoid 

neoplasm  
Terminal deoxynucleotidyl transferase (TdT) is a unique intrnuclear DNA 

polymerase, a useful marker in the diagnosis of acute lymphoblastic leukemia (ALL) 
(French-American-British [FAB] L1 and L2) and distinguishing lymphoblastic 
leukemia/lymphoma from mature B-lymphoid neoplasms, such as Burkitt lymphoma 
(FAB L3).  In this study Tdt positive lymphoid cells in 15 out of total 23 cases were 
observed. All Tdt positive cases were ALL (L1 and L2) and the rest 8 Tdt negative cases 
were leukaemic infiltration of lymphoma (Tdt-,CD 3 +) all of them are being treated as 
Acute Lymphoblastic Leukemia. 
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Deputy Director & Head … Dr. San Aye MBBS MMedSc (Biochemistry) 
Research Officer … Daw Khine Thin Naing MSc (Analytical Chemistry) 
Research Assistant (2) … Daw Than Than Swe BSc (Chemistry) 
 … U Aung Myat Kyaw BA (Economics) 
 … Daw Tin Nwe Htwe BSc(Chemistry), DFT 
Research Assistant (3) … Daw Tin Tin Htike 
 … Daw Nilar Aung BSc (Mathematics) 
 … Daw Ohnmar Win 
Research Assistant (4)   … Daw Pa Pa Win BSc(Chemistry) 
 … Daw Aung Aung Maw MSc (Zoology) 
 … Daw Myo Myo Aye BSc (Chemistry) 
Laboratory Worker … Daw Thandar Wint Wint Aung 
 

The Chemical Toxicology Research Division is involved in Poison Information 
Services, Pesticide Research and Research on Chemical Pollutants 

 
RESEARCH PROJECTS 
1. ENVIROMENTAL HEALTH 
1.1. CHEMICAL HAZARDS 
1.1.1.  Determination of pesticide residues and contamination in fish, water and food 

For the determination of pesticide residue, water samples were collected from 
Waw Township, Bogo Division. Totally, 27 numbers of water samples from 10 numbers 
of villages and two quarters of Waw town were collected. On arrival of chemicals, the 
division will determine the pesticide residue in water as well as in fish and food that were 
bought from local market. 

 
SERVICES PROVIDED 
Academic 

Sr. 
No. 

Name Course Responsibility 

1 Dr San Aye Symposium on Chemical Safety, Myanmar 
Health Research Congress, DMR 

Speaker 

2 Dr San Aye Final Part I Examination (5/2004),Forensic 
Medicine, UM (1),  

External 
Examiner 

 

 

 
 
 

CHEMICAL TOXICOLOGY RESEARCH DIVISION 
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Research Scientist & 
Head 

… Dr. Han Win MBBS MMedSc(Int Med) 

Research Scientist … Dr. Htay Kyaw MBBS MMedSc(Int Med)  
 … Dr. Aung Thu MBBS MMedSc(Public Health) DTM&H 

MCTM  
Research Officer … Dr. Khin Khin Swe Myat MBBS 
 … Dr. Thu Zar Myint MBBS  
 … Daw Than Than Lwin BSc(Zoology) 
 … Daw Sandar Kyi BSc(Chemistry) Dip in Japanese 
Research Assistant (2) … Daw Lwin Lwin Moe BSc(Zoology) 
 … Daw Kyi Kyi Win Zaw BA(Myanmarsar) 
 … Daw Myat Myat Thu BA(Economics) 
 … Daw Kyu Kyu San BA(Geography) 
Research Assistant (3) … U Soe Myaing 
 … U Win Lwin 
 … Daw Tin Htar Lwin 
Nurse … Daw Ah Win 
Research Assistant (4) … Daw Nwe Ni Aye 
 … Daw Aye Hnin Phyu 
Laboratory Worker … Daw Zin Mar    
 … Daw San Thwin Oo 
 

 Clinical Research Division is involved in research studies on Health and 
Environment with emphasis on active case detection of arsenicosis, pattern of domestic 
water utilization and study on tobacco. Non-communicable diseases namely hypertension 
and diabetes mellitus are other areas currently engaged by the division. Moreover, 
research on Reproductive Health namely Sexually Transmitted Infections is also 
conducted.  

 
RESEARCH PROJECTS 
1. NON- COMMUNICABLE DISEASES 
1.1. HYPERTENSION 
1.1.1. Prevalence, awareness, treatment and control of hypertension in a rural 

community of Waw Township, Bago Division  
 A cross-sectional survey was conducted on 644 subjects 20 years and over, mean 
age 48.9 years) in Thuyethamain Village in Waw Township, Bago Division. The 
objectives were to determine the prevalence of hypertension, to assess the degree of 
awareness, treatment and control of high blood pressure, and to identify the correlates of 
hypertension awareness. Hypertension was defined as a mean systolic blood pressure ≥ 
140 mm Hg, diastolic blood pressure≥ 90 mm Hg, and/or use of antihypertensive 

medications.  

CLINICAL RESEARCH DIVISION 
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The overall prevalence of hypertension was 29% (95%CI: 25.5–32.7). It was more 
or less similar in both sexes: 29.6% (95%CI: 23.7%-36.1%) in men compared to 28.7% 
(95%CI: 24.5%-33.3%) in women. Among hypertensives, 43.9% were aware of the 
condition, while 28.9% were being treated and 16.6% were under control. Multivariate 
analysis showed that women have a better awareness of hypertension (odds ratio (OR) = 
5.1, 95% CI: 1.9–13.7). Other factors independently associated with an increased 
awareness of hypertension were higher education status (OR for high school and above 
level compared to no schooling = 3.3, 95% CI: 1.2-9.5), and dependents compared to 
manual workers (OR = 3.5, 95% CI: 1.2-9.7). Age group, marital status, smoking, alcohol 
drinking and BMI (Body Mass Index) were also included in the model but not found to be 
significant. 

 In this study, over half of hypertensive subjects were unaware of the condition 
and less than a third was under treatment. These observations highlight the need for 
regular screening coupled with educational programs to promote hypertension awareness 
in the community. 

1.2. DIABETES MELLITUS 
1.2.1. Risk factors for development of long term diabetic complications 

 A large proportion of diabetic complications can be avoided by improving the 
quality of care. This study was aimed to identify not only the patho-physiological but also 
the quality of care related risk factors that leads to the development of long-term diabetic 
complications  

A case-control study design was used.  It was carried out in outpatient diabetic 
clinic and medical ward of North Okkalapa General Hospital. Type II diabetes patients 
with chronic complications (critical limb ischaemia, amputation, chronic renal failure 
[serum creatinine >3 mg/dl], dialysis treatment, diabetic neuropathy, proliferative 
retinopathy) were included in the study as cases. Patients not affected by any of the above 
complications were taken as controls. A total of 260 patients (140 cases and 120 controls) 
were so far recruited.  
 It was found that some factors were related to major chronic diabetic 
complications. These included male sex, duration of diabetes more than 20 years and 
being a current smoker. Patients who did not regularly attend a health care facility were 
also at a higher risk. The study is being continued to have enough sample size. 

2. HEALTH SYSTEMS RESEARCH 
2.1. REPRODUCTIVE HEALTH 
2.1.1. Qualitative Research on Treatment Seeking Behaviors of Men with Symptoms of 

Sexually Transmitted Infections (STIs) in Three Border Townships 

  This qualitative study was conducted in three border townships, namely 
Kawthaung (Southern part of Myanmar- Thai border), Muse (Myanmar-China border) 
and Tachileik (Eastern part of Myanmar-Thai border) in order to investigate treatment 
seeking behavior among men with STIs symptoms. Before conducting actual field survey 
a pilot study was done in Bago Township and made necessary revision. Four FGD 
sessions, Eight IDI, Five KII and twenty mystery shoppings were performed in each 
township.Preliminary findings of Kawthaung area include the followings. It was found 
that a close friend was the most important person to discuss what treatment to be taken 
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when suffering from STIs. Many of the married persons said that they disclosed their 
conditions to their wives.  

Regarding the choice of a general practitioner, opinions varied. Some preferred a 
medical doctor whom they were not familiar because they felt ashamed to discuss the 
matter; some preferred someone they were familiar because they could discuss very 
frankly. As regards sex of doctor, all preferred a male doctor. However, in case the doctor 
specialized in the disease happened to be female, then they said they did not mind 
consulting her. 

Concerning knowledge of STI symptoms majority of interviewees had never been 
exposed to any form of health talks on HIV/AIDS/ STIs. There were few who said they 
attended health education sessions provided by an international NGO or by the local 
government STD team. However, majority said they had heard of diseases, although only 
very few could mention correctly the name “gonorrhea”, and almost all the respondents 
could not spell out the correct symptoms of STIs. 

The respondents said that fishermen were the persons at high risk of acquiring 
STIs. These men were away from their families and when they got their wages on return 
from sea, they enjoyed at restaurants. Restaurants in Kaw-thaung are places where 
commercial sex workers could be found. 

There were some interviewees who mentioned condom as a preventive measure 
for STI transmission. Interviewees perceived that as long as proper sexual behaviors (for 
example, use of condoms, avoiding sex with sex workers, etc.) were practiced, risk for 
contracting the infection could be avoided. 

            Drug shops are found to be places where most of the persons suffering from 
symptoms of STIs commonly went to take advice and take treatment as suggested by the 
shop owners. The common drugs sold at drug shops (from the data received through 
mystery client) for patients suffering from STI (urethral discharge) are L-mycin 
(Thiamphnicol), Moximed (Amoxicillin), Rifamcin, Doxycycline, Septrin, 
Ciprofloxacillin, Norbactin, Ampiclox etc. Data analysis and report writing are still in 
progress.   
3. ENVIRONMENTAL HEALTH 
3.1. WATER SAFETY 
3.1.1. Pattern of domestic water utilization in four townships in Ayeyarwaddy Division 

The study was conducted in Pantanaw, Zalun, Kyonepyaw and Hinthada 
townships of Ayeyarwaddy division. It was a cross sectional study in order to identify the 
sources of water for domestic use according to seasons, to quantify amount of water for 
drinking and cooking and to find out association between socio-demographic 
characteristics and water utilization pattern. Face to face interviews were conducted by 
trained basic health staffs to household heads with pre-tested questionnaire.  Among 910 
households, 162 (all from Pantanaw Township) were completed for analysis. Median 
income was 20,000 kyats/ month and that of family members were 4/ household 
respectively. The median distance to take drinking water was 60 yards. Nearly one third 
of study population could attain up to middle school education. The average amount of 
drinking water use per individual and household were 1.84 ± 0.79 liter and 6.81 ± 6.23 
liter accordingly. For cooking purpose mean water consumption per household was 21.8 
± 14.5 liter. In rainy season 65% of households took drinking water from rain and 70% of 
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these obtained drinking water from river or stream in dry season. For cooking water 77% 
of households got from rain in wet season and 68% of households drew from rivers and 
streams in dry period. Currently practice methods for treating drinking water were 
filtering (96.3%), sedimentation (81.5%) and left over night (48.8%). Family income 
(p<0.001 for both drinking and cooking) and family size (p<0.001 for both) were 
significantly related to amount of both drinking and cooking water consumption. Water 
for cooking purpose was determined by education of household head (p=0.044) and 
distance between water source and households (p=0.045). Analysis is still in progress.                     

3.2. CHEMICAL HAZARDS 
3.2.1. Active case detection of Arsenicosis cases in Bago Division 

Active case detection of arsenicosis cases was conducted in Deik-Oo, Kyauktaga 
and Waw townships, Bago Division, during 2005. The objective of the study was to 
detect chronic arsenic toxicity (arsenicosis) in the exposed population at the area where 
the arsenic level of the tube wells was more than 0.05 mg/L. 

             Selection of the village tracts and villages were done according to the arsenic 
level of the tube wells/dug wells present in the respective villages. Villages with high 
percentage of arsenic contaminated tube wells/dug wells were given priority for selection 
of survey areas. 

             Basic health staff (BHS) from these selected villages were given training on 
identification and case management of arsenicosis. The training component also included  
the method of data collection (by using pre-tested structured questionnaire) and method 
for screening of arsenicosis cases in the exposed population in the study area. 

  The survey covered 5 villages in Deik-Oo, 11 in Kyauktaga and 4 in Waw 
townships. A total of 6480 subjects from 1311 households in 20 villages were assessed 
for the evidence of arsenicosis in this study.  

             A total of six subjects who had any type of skin colour changes, screened by the 
assigned Basic Health Staff were further assessed by researchers and the dermatologist. 
They are four subjects from Kyauktaga and two from Waw Townships. Their nail 
samples were tested for the arsenic level at the laboratory in Department of Medical 
Research (Lower Myanmar) and are found to be within the normal range. No clinically 
evident arsenicosis cases have been found in this survey. 

 
SERVICES PROVIDED 
ACADEMIC 

Sr. 
No. 

Name Course Responsibility 

1. Dr. Han Win  Research Methodology, (July, 2005) 
DMR 

Facilitator 

2. Dr. Aung Thu          Research Methodology, (July,  2005) 
DMR               

Lecturer 
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Head of Unit … Professor Daw Tin Tin Aung, MBBS MMedSc (Internal 

Medicine) MRCP, FRCP 
 … Dr. Mar Mar Kyi, MBBS MMedSc (Internal medicine), 

MRCP  
Administrative In-charge … Dr. Myat Phone Kyaw, MBBS  MMedSc(Biochemistry) 

FACTM 
 

RESEARCH PROJECTS 
1. COMMUNICABLE DISEASES 
1.1. MALARIA 
1.1.1.  Clinical profile of severe and complicated malaria patients 

The clinical profiles of severe and complicated malaria cases admitted to NOGH 
were thoroughly assessed during 1 January to 31 December 2005. A total of 120 cases 
were admitted as severe and complicated form. Cerebral malaria occurred in 65 patients 
(54.1%) in which 4 cases had septicaemia and 5 cases had retro viral infection. The single 
organ dysfunction occurred in 25 patients (20.8%) (Acute respiratory distress [ARDS] 5, 
acute renal failure1, hepatitis 19). The patients came with system dysfunction was 18.3% 
(n=22); (severe anaemia 12, hypoglycaemia 1, circulatory collapse 6, hyperpyrexia 3). 
Multi-organ dysfunction (two or more organs involvement) occurred in 8 patients, 6.6% 
of the cases. Overall mortality was 5.8%. There were 5 fatal cases in cerebral malaria (1 
case has septicaemia, one patient with retro viral infection and tuberculosis). One case 
expired with Multiorgan dysfunction. All patients contracted malaria from different 
endemic areas. Thorough assessment of the patients, proper and intensive management 
for complications in severe and complicated malaria patients is essential to reduce 
mortality. 
 

1.1.2. Establishment of Quality Assurance System for Rapid Diagnostic Test for Malaria  
Country Laboratory for QC of RDTs has been established at DMR (Lower 

Myanmar). A lot testing at the time of arrival to VBDC and monitoring of effect of 
transport at peripheral levels were also established including screening the effect of 
temperature and humidity on stored test strips. Responsibility for overseeing QA 
processes was clearly defined and coordinated at a central level. Production and storage 
of quality control samples with different parasites concentrations, obtained from field 
samples, at QC laboratory (Department of Medical Research, Lower Myanmar) have 
been maintained.  Routine system was developed to send back randomly collected RDTs 
from RHC and District level to DMR (LM) for screening sensitivity testing, three times 
per year (After receiving RDTs from central, after summer and rainy season). The slide 
collection system from all clinically suspected malaria cases at RHC with no facilities on 
malaria microscopy, has been established.  RDTs were use to screen these cases and 
arranged to send with slides to QC laboratory at Department of Medical Research once a 
year with RDT results (both negative and positive) for sensitivity and specificity 

CLINICAL RESEARCH UNIT  
(CEREBRAL AND COMPLICATED MALARIA) 
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checking. Reporting system of sensitivity results to VBDC has been established. Regular 
end-user training/supervision can be maintained. The adequate training and supervision of 
end-users should be integrated as far as possible into existing health worker training and 
quality assurance schemes. The supervisory visit with the results of QC sensitivity status 
has been arranged. Temperature and humidity monitoring has been extended. Manual for 
RDTs usage in own language has been translated, printed and distributed. Health workers 
at study areas using the RDTs should be trained and assessed, and systematically 
monitored on test preparation and interpretation. The ideal specified characteristics of 
malaria RDTs by WHO, include near 100% sensitivity at 100 parasites/µl for detection of 
P. falciparum. The sensitivity status at 100 parasites/µl of RDTs collected from pilot 
study sites which were selected according to temperature-precipitation classifications, 
population density, malaria incidence (endemicity), and mortality, transport facility, 
population movement and administrative levels, has not changed, on arrival, after summer 
and winter in this study.  Therefore the outcome of this study will safe some cost for 
development of cold chain system for whole country. 

 
SERVICES PROVIDED 
LABORATORY 

1. Blood for Malaria Parasite (475 samples- admitted cases and 91 out patients) 
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CLINICAL RESEARCH UNIT (MALARIA-DSGH, MINGALADON) 
 

Head of Unit … Professor Colonel Marlar Than. MBBS 
MRCP(UK) FRCP(Edin) FRCP (Lond) FACTM.  
Dr. Med. Sc (General Medicine) –Honorary.  
Advisor- Directorate of Medical Services MOH. 

Assistant to Head of Unit … Professor Lt. Colonel Win Win Myint                                                
MBBS M. Med .Sc (Int. Med) MRCP(U.K) 
Consultant Physician DSGH Mingaladon. 

Administrative In-charge   … Dr. Myat Phone Kyaw  MBBS  
M.Med.Sc(Biochem) FACTM 

Research Members            … Professor/ Colonel Myo Nyunt MBBS,D Path., 
DCPM Phil (London) ,FACTM ,PhD Consultant 
Pathologist /Professor & Head  .Dept. of 
Pathology DSGH Mingaladon. 

 … Lt Col Khin Maung Aye MBBS. DTM&H 
Commanding officer .Health Disease Control 
Unit  

 … Lt. Colonel Khin San San MBBS, M.Med.Sc 
(Microbiology) DSGH Mingaladon. 

 … Lt Col. Khin Phyu Pyar  MBBS M. Med .Sc (Int. 
Med) MRCP(U.K) Physician DSGH Mingaladon 

 … Capt Than Htut MBBS,M .Med. Sc.(Int. Med)  
Medical Officer, DSGH                  

Laboratory Worker … WO II Ye Myint  
 

RESEARCH PROJECTS 
1. COMMUNICABLE DISEASES 
1.1. MALARIA 
1.1.1. A multi centre randomized comparison of I.V. artesunate versus I.V.quinine in the 

treatment of Severe Malaria in Myanmar (SEAQUAMAT Trial - A Welcome 
Trust grant) 
This is an open-label randomised controlled trial in patients admitted to hospital 

with severe falciparum malaria in Bangladesh, India, Indonesia, and Myanmar. 
Individuals are assigned with  intravenous artesunate 2·4 mg/kg bodyweight given as a 
bolus (n=730) at 0, 12, and 24 h, and then daily, or intravenous quinine (20 mg salt per 
kg) loading dose infused over 4 h then 10 mg/kg infused over 2–8 h three times a day  
(n=731). Oral medication is substituted when possible to complete treatment. The primary 
endpoint is death from severe malaria, and analysis is by intention to treat.Findings are 
assessed in all patients randomised for the primary endpoint. Mortality in artesunate 
recipients is 15% (107 of 730) compared with 22% (164 of 731) in quinine recipients; an 
absolute reduction of 34·7% (95% CI 18·5–47·6%; p=0·0002). Treatment with artesunate 
is well tolerated, whereas quinine is associated with hypoglycaemia (relative risk 3·2, 
1·3–7·8; p=0·009) Interpretation is that Artesunate should become the treatment of choice 
for severe falciparum malaria in adults. 
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1.1.2.   Comparing the efficacy of initial single dose rectal artesunate versus single dose 
i.v. artesunate at 24 hours, and after full consolidation treatment in both groups 
with intravenous artesunate in severe falciparum malaria in adults.   

 This is an open randomized controlled trial of rectal artesunate and parenteral 
artesunate studied at DSGH on 60 admitted severe falciparum malaria cases. Test drug:-
Plasmotrim 50mg rectocap 200mg stat dose. Control drug: - Inj.Artesunate 120 mg 
i.v.infusion. Both arms are followed at 24 hours by Inj. Artesunate 60 mg  i.v. infusion , 
repeated 12 hourly( Total = 480 mg ) , plus Tetracycline or Clindamycin  250mg 6 hourly 
for 7 days .Parasite clearance time in rectal artesunate is 46.3 hours and IV artesunate 
group is 49.1, 24 hours parasite clearance 81.7% and 76.3%respectively (p>0.5). There is 
no difference in 48 hour parasite clearance also 96.2% and 96.9% respectively. Fever 
clearance time (FCT) is 51.5 hours with rectal artesunate compared to 30.3 hours with IV 
artesunate (p>0.1). The clinical success rate for rectal artesunate is similar to that of 
parenteral artesunate at 24 hours in this study, highlighted that it can be used prior to 
definitive treatment effectively to reduce malaria morbidity and mortality.       
1.1.3. Comparison of efficacy & safety of different brands of oral artesunate plus 

mefloquine in uncomplicated falciparum malaria in adults.  

This is a hospial based ,doubled blind randomized controlled study carried out in 
CRU (Malaria ) DSGH to establish the relative merits of  the different brands, provide 
data for consumer choice and for better future utilization of these combinations in the 
chemotherapy of malaria .A total of 120 adult uncomplicated falciparum malaria patients 
are randomized to receive 4 different brands of artesunate 200 mg OD for 3 days.A single 
brand of Mefloquine (Helm –Germany) 500 mg OD for 3 days is used as the combination 
drug in all four regimens.ArtequinTM 600/1500 combi-pack (Mepha- Switzerland) is 
used as the control drug.Mean fever clearance times (FCT) are 11.15,13.69,11.8,11.68, 
and 12.88 hours.Mean parasite clearance time (PCT) are 46.12,50.51,46.88,42.45 and 
51.22 hours in the Plasmotrim LactabTM 200 mg (Mepha –Switzerland),Falcinate tab 50 
mg (Aurocham-India),Dawnasunate Tab 50 mg (MPF,Myanmar),Artenmed Tab 50 mg 
(Vietnam) and Control drug-ArtiquinTM 600/1500 combi-pack (Mepha –Switzerland) 
respectively.The 14 days Adequate clinical and parasitological Response (ACPR) is 
100% in all five groups .There are no adverse ,clinical,haematological,biochemical and 
ECG changes in all the groups .So the different brands of Artesunate available are 
comparable in efficacy for the treatment of uncomplicated falciparum malaria in adults. 

.  
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Head of Unit … Professor Dr Aye Maung Han  

Professor and Head of Child Health, YCH 
Research Members … Professor Dr Rai Mara  

Professor and Head of Clinical Hematology Dpt, YGH 
 … Professor Dr Aye Aye Myint 

Professor and Head of Pathology,NOGH  
 … Dr Myo Khin 

Director (Research), DMR (LM) 
 … Dr Ne Win 

Deputy Director (Pathology), DMR (LM) 
 … Dr Aye Aye Gyi 

Consultant Hematologist, Clinical Hematology Dpt, YGH 
 … Dr Htay Htay Tin 

Senior Consultant Pathologist, YCH 
 … Dr Aye Aye Khine 

Consultant Hematologist,YCH 
 … Dr Mya Mya Aye 

Consultant Oncologist,YCH 
 … Dr San San Htwe 

Research Officer (Blood Research Division), DMR(LM) 
 … Dr Than Than Aye 

Research Officer (Blood Research Division), DMR(LM) 
 … Dr Swe Zin Yu 

Research Officer (Blood Research Division), DMR(LM) 
Administrative In-
charge   

… Dr Win Pa Pa Naing 
Research Scientist (Blood Research Division), DMR(LM) 

 

RESEARCH PROJECTS 
1. NON COMMUNICABLE DISEASES 

1.1. CANCER 

1.1.1. Profile of Acute Lymphoblastic Leukemia at Joint-Haemato-Onco Clinic in 
Yangon Children's Hospital 

Childhood malignancies are one of the important health problems in Myanmar. In 
this study, a total of 61 acute lymphoblastic leukemia cases are evaluated for their clinical 
presentations, laboratory investigations, response to treatment and outcomes. Common 
presentation of childhood leukemia in Myanmar are pallor, fever, joint pain, 
lymphadenopathy, organomegaly and unexplained weight loss. Hyperleucocytosis was 
seen in 2 cases and treated as medical emergency. Urgent partial exchange transfusion 
saved the patients' life. Out of 61 patients 28 patients were treated according to old 
schedule whereas 33 patients are on new schedule. Complete remission rate was 64% in 
patients on both schedules. Partial remission rate was 11% (3/28) on old schedule and 
32% (8/25) in new schedule. No remission rate was seen in 3% (1/28) on old schedule 
and 4% (1/25) in new schedule. 11 patients expired on old schedule (39%) and (15%) in 
the new schedule. Relapse rate was 29% (8/28) in old schedule and 6% (2/33) in new 
schedule. 3 patients were defaulter (11%) on old schedule and in new schedule 7 patients 

CLINICAL RESEARCH UNIT (HAEMATOLOGY) 
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were defaulter (21%). Newer diagnostic test, immunophenotyping was done in 23 
patients (69%).15 of them were acute lymphoblastic leukemic patients (all are Tdt +). 
Among them 9 patients   were B lineage; common ALL -7 (CD 10+) and pro B - 2 (CD 
19+), 6 patients were T lineage (CD3+) .8 out of 23 were leukaemic infiltration of 
lymphoma (Tdt -,CD 3 +) all of them are being treated as Acute Lymphoblastic 
Leukemia. This study revealed that complete remission rate is fairly good and no obvious 
difference between 2 schedules. Relapse rate   and mortality rate   seemed to be lower in 
new schedule. 
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Head of Unit … Professor Dr. Rai Mra, MBBS MRCP FRCP 
Research Counterpart … Dr. Kay Thwe Han, MBBS 
Unit Members … Dr. Htin Aung Saw, MBBS MSc 
 … Dr. Wynn Naing, MBBS MPHM Dip in Derm. 
  

RESEARCH PROJECTS  
1. COMMUNICABLE DISEASES 

1.1. HIV/ AIDS 

1.1.1. Survival rate of symptomatic HIV infected Myanmar patients 
It was a prospective study conducted during April 2002 to October 2004. A total 

of 247 HIV-infected patients attending the Out Patients Department (OPD) of the 
Specialist Hospital, Waibagi, Yangon, were included in the study. The period of 
enrollment took six months (from April to September 2002). The follow up period took 
about two years. The commonest age group was found 26-30 year age group (35%) 
among study population. Male are more infected than female in all age groups of study 
population (p<0.05). 

Sexual promiscuity was the most frequently seen behavior (53.4%). Prevalence of 
other risk factors in ranking order were found as smoking (36.8%), alcohol drinking 
(21.9%), IVDU (21.5%), traveling abroad (15.8%), and blood transfusion history (8.5%). 

The most frequent symptoms were fever (62.3%) followed by oral thrush (55.1%), 
weight loss (39.7%), and cough, lymph adenitis, skin infection, diarrhea and herpes 
zoster. 

Median survival of overall study population was found to be 462 days. There were 
significant different were found among smokers and non-smokers and also found in 
patients with or without associated pulmonary tuberculosis. Patients who received anti-
retroviral therapy had two times (730 days) median survival than others who had not. The 
probability of survival at 400 days after enrollment was 20% in associated pulmonary TB 
cases and 40% in without pulmonary TB patients, and 20% in smokers and 40% in 
nonsmokers, and 80% in ART group and 20% in without ART group. 

The HIV infected smokers were found to have 1.7 times (Relative risk = 1.748; 
95% CI 1.158-2.637) more risk to survive than nonsmokers (p<0.01). It was found that 
relative risk of dying in HIV patients with ART was 1.8 times (Relative risk = 1.805; 
95% CI 1.026-3.117) less than those without ART. (p<0.05). 

The findings of this study could be concluded as Medium survival of HIV infected 
patients was markedly improved. Findings in opportunistic infections and confirmed 
causes of death suggested that early diagnosis and proper management followed by 
secondary prophylaxis could be the main stay of the HIV patient care in order to provide 
better quality of life and longer survival. 

CLINICAL RESEARCH UNIT (HIV) 
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1.1.2. Study on diarrhoea in HIV infected children  
A total of 30 HIV infected children attending Specialist Hospital, Waibargi who 

presented with diarrhea were enrolled in the study after obtaining consent from their 
guardian. Clinical presentation and response to routine diarrhea treatment according to 
WHO guidelines were noted in the proformma. Before giving any treatment, stool 
samples of enrolled subjects were collected in clean, dry, and wide mouthed container 
and transferred to DMR (LM) for laboratory examination. Laboratory examination was 
jointly conducted by Virology, Bacteriology, and Parasitology Research Division. Out of 
30patients, parasitic cause contributed in 8 patients and bacterial cause contributed in 3 
patients. Rota virus antigen was detected in 2 patients. These laboratory results are to be 
correlated with clinical outcomes. 
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Head of Unit … Asso.Professor Dr. U Soe Aung MBBS MMedSc (Internal 

Medicine) MRCP FRCP IT (Cambridge) 
Administrative In-
charge 

… Dr Aung Thu MBBS MMedSc (Public Health) DTM & H 
MCTM (Master of Clinical Tropical Medicine)  

Members … Dr. Daw Myat Myat Ohn Khin MBBS 
 … Professor Dr. Daw Thida San MBBS DMRT MMedSc 

(Radiation Oncology) 
 … Professor Dr. Daw Win Mar  MBBS MSc (Nuclear Medicine) 
 … Dr. U Phone Myint MBBS MMedSc (P & TM) MSc (Health 

Economics) 
 … Dr. Han Win MBBS MMedSc (Internal Medicine) 
 … Dr. Aung Myo MBBS MMedSc (Medical Oncology) 
 

RESEARCH PROJECTS 
1. NON- COMMUNICABLE DISEASES 
1.1. CANCER 
1.1.1. Awareness of cancer: Knowledge, Opinion, Attitude and Health seeking 

behaviours of a selected community regarding cancer. 

 A pre-set questionnaire was developed and a pilot study was done on 15 random 
subjects on the cancer ward, YGH. The questionnaire was modified according to the 
findings of this pilot study. Then the questionnaire was pre-tested in the field on 10 
random subjects in the study area (Daik-U township). The questionnaire was modified 
again in accordance with the pre-test result and experience. The final pre-tested 
questionnaire was used for the actual study. Altogether 325 subjects from 6 village tract 
and Daik-U suburban area were selected for the study with the help of THO and 6 HAs 
from Daik-U township. The subjects were interviewed by one of the staff at their homes 
by making use of pre-set and pre-test questionnaires. The data are being analyzed. 
1.1.2. Use of Complementary Therapy among Cancer Patients 

 The main aims are to determine the use of Complementary Therapy (CT) in 
cancer patients, to find out the types of CT, and to evaluate the CT users’ reasons, 
perception and source of information. The secondary aim is to compare the patients’ 
characteristics between CT users and non-users. A convenient sample of 90 cancer 
patients was selected in Medical Oncology, Yangon General Hospital. The data were 
recorded in Proforma and the self reported questionnaires. Of 90 cancer patients, 65 
patients (72%) reported the use of CT. Most (70.76%) used the pharmacological therapy, 
followed by mind-body method (63.07%) and physical method (12.3%). The commonly 
used pharmacological therapies were found to be vitamins and iron (63.04%), traditional 
medicine (15.21%) and herbal medicine (13.04%). They used such therapies mostly 
according to doctors’ prescription (30.3%) and as a tonic (30.3%). Fifty seven percent 
reported such therapies as satisfactory. Most patients obtained the information about CT 
from friends (33.3%) and doctors (27.45%). No significant difference was noted between 
CT users and non-users in terms of age, sex, race, education, socioeconomic status, 
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residence and tumor stage. It would be necessary to study more on the effect of vitamins, 
traditional medicine, herbal medicine and meditation in cancer patients, and on the 
attitude and practice of medical practitioners on CT. 

1.1.3. A clinical study of Anthracycline- induced cardiac function alteration in cancer 
patients at oncology department of Yangon General Hospital  

 Anthracyclines are well established as highly efficacious antineoplastic agents, but 
it has been associated with cardiomyopathy since their introduction in the late 1960s. 
Anthracycline cardiomyopathy has been described as having three clinical presentations: 
acute, chronic, and late onset. The primary objective of this study is to study the incidence 
and clinical presentation of cardiac dysfunction in cancer patients treated with 
anthracycline-based chemotherapy and to correlate the incidence of cardiac dysfunction 
with total cumulative dose of adriamycin; pre-existing asymptomatic IHD and 
hypertension; chest irradiation; and concurrent cyclophosphamide therapy. A total of 63 
cancer patients who received adriamycin-based chemotherapy were studied within a 20 
month period at the Medical Oncology Department, YGH in a hospital-based prospective 
study. All the patients underwent regular cardiac evaluations including clinical 
parameters; ECG, ECHO and CXR recording at pre-chemo, intra-chemo (after every two 
cycles) and during a median follow up period of six months. The data were analyzed by 
SPSS (ver:10.0) and EpiInfo 6 software. When comparing categorical variables, Yates’ 
corrected χ2 test and Fisher’s exact test were used wherever appropriate. Acute 
cardiotoxicity was detected in 11 patients (17%) and chronic cardiotoxicity was detected 
in 3 patients (4.7%). It was observed that the incidence of acute and chronic 
cardiotoxicity was significantly higher in patients with asymptomatic IHD and 
hypertension. (p=0.0005 and p=0.0072 respectively). Moreover, the incidence of chonic 
cardiotoxicity was higher in patients receiving TCD of adriamycin>300 mg/m2, or 
concurrent cyclophosphamide therapy, or chest irradiation, although the results were not 
statistically significant. In conclusion, the incidence of cardiotoxicity in this study was not 
quite different from those of other studies while the observed patients have received 
effective relative dose intensity (RDI) of adriamycin. It can be concluded that the patients 
with risk factors for chronic anthracycline cardioxicity should take frequent and longer 
periods of follow up including cardiac assessment, especially serial ECHO to detect 
subclinical systolic dysfunction. 

 
SERVICES PROVIDED  
ACADEMIC 

Sr. 
No. 

Name Course Responsibility 

1. Dr. U Soe Aung M.Med.Sc (Medical Oncology) and 
post-graduate students from various 
disciplines & specialties training 

Course chairman 

2. Dr. U Soe Aung Teaching Medical Statistics to the 
MRCP Part-I candidates, as needed  

Lecturer 
 

3. Dr. U Soe Aung MMA Journal Secretary 
4. Dr. U Soe Aung Final Part-II MBBS (Clinical 

examinations) 
Co-examiner 
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RESEARCH 
Sr. 
No. Name Course Responsibility 

1. Dr. U Soe Aung Preparation of yearly Yangon Cancer 
Registry Report and Provision of 
registry data to researchers from 
various institutions 

Registry In-charge 

2. Dr. U Soe Aung Committee on the Study of Ethics, 
Morality, Professionalism and Doctor-
Patient Relationship (MAMS) 

Secretary 
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Head of Unit … A/Professor Dr. Thiwa Tin MBBS MMedSc (Int Med) 

MRCP (UK)                                                                
Members … Dr. W Tun Lin MBBS DP&TM (Ygn) MSc (MedPara) 

PhD (Australia)                                                                
 … Dr. Thaw Zin MBBS MMedSc (Pharmacology) FACTM  

PhD (Australia)     
 … Dr. San Aye MBBS MMedSc (Biochemistry) 
 … Dr. Thaung Hla MBBS MMedSc (Pathology) 
 … Dr. Kyi Lin, MBBS MMedSc (Anaesthesia) 
 … Dr. Saw Aung Moe Aye MBBS 

Dr. Ohnmar May Tin Hlaing MBBS 
 … Daw Kyi May Htwe BSc (Chemistry) 
Secretary … Dr. Khin Chit MBBS MMedSc (Pharmacology) 
  

The Clinical Research Unit (Toxicology) was established under the National 
Poison Control Centre, on 11 June, 2004, with the main objective of conducting evidence-
based clinical studies concerning prevention, diagnosis and management of poisoning. 
The output of these studies will provide a clearer direction in the management procedures 
including formulation of guidelines, support appropriate patient care and ensure efficient 
use of available resources including antidotes. Additional collaborators will include 
professionals from departments under the Ministry of Health, selected major hospitals, 
and postgraduate students.     

RESEARCH PROJECTS 
1. NON-COMMUNICABLE DISEASES 

1.1. POISONING 

1.1.1. Clinical Profile of Acute Poison Cases admitted to Poison Treatment Centre, New 
Yangon General Hospital (2004-2005). 
Acute poisoning remains one of the commonest medical emergencies inflicting a 

substantial burden on health care system and patient family, as well as contributing 
significantly to ICU admissions, cost of hospitalization and patient care. A clinical profile 
of acute poison cases was done to explore the trend of acute poisoning, associated risk 
factors and outcome of management so as to formulate guidelines for management and 
prevention of accidental poisoning, reduce harmful interventions, estimate logistic 
supplies needed at the Poison Treatment Centre and appropriate use of available 
resources. The study conducted from July 2004 to June 2005, indicated 375 (13.7%) out 
of a total of 2743 admissions to be acute poisoning with a slight prevalence of females 
(53.3% of total poisoning cases) over males (46.7%). Self-poisoning constituted 65.9%, 
with 43.7% occurring between the ages of 16-25 years. Majority are dependent (29.1%), 
low education (secondary; 64.5%), middle income class. Drug overdose stood the highest 
(41.2%), followed by pesticides (20.3%), food (8.3%), corrosives (5.9%), mixed (3.2%) 
and unknown (9.3%) poisoning. Major precipitating factors being family problems 
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(37.6%), mental problems including alcoholism and drug abuse (19.2%), financial 
difficulties (11.5%) and love affairs (5.9%). About 4.8% of the cases were unconscious 
on admission, while the rest presented with GI symptoms (nausea, vomiting; 46.7%), 
CNS (drowsiness, headache, disorientation, blurring of vision; 48%) and respiratory 
distress (12%). Psychiatric assessment indicated 23.2% as mood disorder, 26.7% as acute 
stress reaction, 25.6% as alcoholism and 3.2% as schizophrenic psychosis with suicidal 
tendency. The rest are within normal limits. About 12.8% of the cases required ICU 
treatment and median duration of hospital stay ranged from 2-5 days. Most patients 
ultimately recovered (91.7%), but 8.3% expired in spite of treatment. Main causes of 
mortality include unknown poisoning (3.2%), mixed (1.6%) and pesticide (1.3%). The 
study highlighted the magnitude of poisoning and the need of research on poison 
identification/analysis, clinical and laboratory indicators for prognosis, outcome of 
treatment including supportive interventions and antidotal therapies to prevent 
unnecessary mortality and morbidity. 

1.1.2.  Study on paracetamol poisoning: assessment of outcome of treatment with oral  
n-acetylcysteine at NYGH. 

Acute paracetamol poisoning is an increasingly common intentional poisoning in 
Myanmar. Since clinical symptoms seldom indicate the seriousness of poisoning until 
hepatic necrosis develops, full history including patients’ drinking habits, amount and 
time of ingestion as well as concomitant intake of other drugs (e.g. enzyme inducers like 
rifampicin, phenatoin, phenobarbitone or alcohol) and analysis of paracetamol 
concentration in relation to time of ingestion is necessary. The present study correlates the 
clinical aspects of diagnosis and treatment with the laboratory parameters so as to have 
basic knowledge on the role of emergency and intensive care management and the factors 
which may influence the patients’ final outcome. A total of 25 patients (aged 24.2 ± 7.3 
years; 9 males and 16 females), admitted to poison treatment centre, NYGH, for acute 
paracetamol overdose during the year 2004-5 were studied. The average amount of 
ingestion is 30.2 ± 17.9 (10-80) tablets and the median time lapse for arrival to hospital 
was 8.5 ± 5.2 hours (4.4-28.5) hours. Paracetamol concentrations at the time of admission 
ranged from 0.16- 47.2 mg/L and gastric aspirate were even higher (>50 mg/L). Drug 
history revealed concomitant ingestion of drugs such as diazepam, chlorpheneramine, 
amitriptyline and mixture as cold tablets in 4 patients. All patients were clinically stable 
on admission and laboratory parameters, Hb (13.4 ± 1.4g/dl), bilirubin (11.7 ± 
7.6 mol/L) and urea (9.1 ± 4.8mmol/L) were within normal limits. Three patients (12%) 
who later developed high alkaline phosphatase (213-340IU/L), SGOT (193-416IU/L) and 
SGPT (175-1120IU/L) levels, needed ICU admissions. No significant correlation was 
seen between clinical and laboratory parameters. Except for 4 patients with low-risk (<15 
tablets), remaining 21 patients were given oral n-acetylcysteine, which was later 
terminated in 6 patients on day-2 because of subsequent low levels of paracetamol 
indicated on the normogram. Analysis of paracetamol and it’s metabolites by HPLC 
indicated a significant inhibition of toxic metabolite formation by oral n-acetyl-cysteine. 
All patients fully recovered without any signs of hepatic damage at the time of discharge. 
The study highlighted the effectiveness of oral n-acetylcysteine, and paracetamol plasma 
levels as valuable indicators for planning of effective treatment programs, either as 
decision-making of need of antidotal therapy to prevent hepatic damage, or as saving cost 
and labor by preventing unnecessary interventions and ICU admissions. 
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1.1.3. Assessment of factors influencing outcome and antidotal therapy in 
organophosphate poisoning: responsiveness to pralidoxime and toxicokinetics  
Organophosphorus (OP) poisoning contributes a significant health problem and 

accounts for 13.4% of total admissions at the Poison Treatment Centre, NYGH (July 
2003 to March 2004). One of the factors influencing the outcome is the cholinesterase 
levels and the phase 1 study aims to correlate the severity of symptoms and cholinesterase 
activity. All acute OP poisoning admitted to the Poison Treatment Unit, NYGH, from 
2004-5, were recruited and the degree of severity of poison assessed by clinical features 
on admission and continued monitoring during the hospital stay. Patient selection criteria 
includes qualitative detection of OP in biological fluids (gastric lavage, vomitus, urine or 
blood) and quantitative analysis of reduction in the plasma cholinesterase levels of <50% 
of normal, confirming the diagnosis of poisoning. Out of a total of 349 admissions, 59 
(16.9%) were recruited for OP poisoning and were classified as mild (44.1%), moderate 
(30.5%) and severe (25.4%), in accordance with the scoring for clinical severity. More 
than half (25.4%) of severe poison patients were admitted to ICU, out of which 18.6% 
required mechanical ventilation. All patients received the required supportive therapy of 
correction fluid-electrolyte imbalance, inotropic support for circulatory failure, 
ventilatory support for respiratory depression and parenteral antibiotic therapy for 
secondary bacterial infection. Specific therapy include atropine, IV infusion of 0.02-
0.08mg/kg/h depending on clinical severity to combat muscarinic effects and 
pralidoxime, either as IV bolus 30mg/kg followed by 1-2 further doses as necessary, or 
IV infusion 8mg/kg/h up to maximum 12g in 24 hours, to combat nicotinic effects. 
Assessment of vital signs, conscious level, heart rate, blood pressure and pupil size, was 
done. Regarding outcome, 79.7% had complete recovery while 13.6% expired in spite of 
treatment and the rest (6.7%) absconded without discharge. Analysis of cholinesterase 
levels showed mean plasma cholinesterase levels of 164.5umol/ml/h for mild; 
89.1umol/ml/h for moderate; and 61.4 mol/ml/h for severe categories of OP poisoning 
respectively. Statistical analysis using ANOVA indicated a negative but highly significant 
correlation between plasma cholinesterase levels and clinical severity (p<0.001). In 2 out 
of 8 fatal cases, the cholinesterase enzyme activity was found to be as low as 
25umol/ml/h. Analysis of pralidoxime and atropine levels in blood for support of 
management and prognosis has been planned for the phase-2 study.    
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Clinical trials were conducted on reputed medicinal plants as well as Traditional 
Medicine Formulations for their therapeutic efficacy and safety. 

 

RESEARCH PROJECTS 
1. TRADITIONAL MEDICINE 
1.1. DOSE FINDING/ CLINICAL TRIALS 
1.1.1. Clinical trial of diuretic potential of MAT/ MP 013 on healthy volunteers 

A preliminary clinical trial to determine the diuretic potential of Myanmar 
medicinal plant of MAT/ MP 013 was carried out on 5 healthy volunteers. The plants 
were also purchased from market. The samples were collected from downtown area of 
Yangoon. The leaves were clean with running water and air dried.  The air dried leaves 
were grinde into powder. The powdered leaves were extracted with water. Extraction and 
preparation of the drugs was done in Pharmacology Research Division. All volunteers 
who wished to participate in this trial were examined medically free from renal diseases, 
to exclude by doing urine for routine examinations, blood for urea and creatinine. Out of 
them, 4 healthy volunteers were put under the controlled setting of over night fasting. 
Fluid intake restricted up to 250ml and standardized meal immediately preceding the 
drugs administration time. Their urine out put under these conditions within 4hours was 
collected as for the control readings. On the next day the subjects were gain put under 
these conditions and test drugs (5g) orally. Urine was collected for 4hrs. The mean urine 
output of control phase showed 34±3.2ml and of tested phase showed 82.8±8.6ml within 
4hr respectively. Urine samples for later electrolytes determination were stored at minus 
20 degree Celsius. After one-week rest the same procedure was repeated with fursemide 
40mg orally. The untoward side effects were also monitored. Clinically evident acute side 
effect was not detected. The study is still in progress. 
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Research Scientist … Dr. Khin Thet Wai MBBS MMedSc(Public Health) 
 … Dr. Kyu Kyu Than MBBS MMedSc(P&TM) 
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Research Officer … Daw Tin Tin Than BSc(Zoology) 
 … Dr. Ko Ko Zaw MBBS MPH(Epidemiology & Statistics)  
 … Dr. Ohnmar MBBS MSc(Epidemiology)  
 … Daw Sao Mya Kyi BEcon(Statistics) 
 … Daw Moe Thida BSc(Zoology) 
Research Assistant (2) … Daw Khin Thet Thet BSc(Physics)  
 … Daw Kyi Kyi Mar BSc(Mathematics) 
 … Daw Wai Wai Myint BA(Economic) 
 … Daw Tin Tin Wai BSc(Mathematics) 
Research Assistant (3) … U Ohn Hlaing 
 … Daw Yee Yee Win BA(Myanmarsar) 
 … Daw Zin Mar Aye BSc(Biology) 
Research Assistant (4) … Daw Thandar Minn BSc(Mathematics) 
 … Daw Aye Win Khine  
 … Daw Lwin Lwin Ni BSc(Mathematics) 
Laboratory Worker … U Khin Maung Zaw 

 

Epidemiology Research Division mainly focuses research activities on HIV/AIDS 
and Sexually Transmitted Infections (STI)/ Reproductive Tract Infections (RTI), 
Tuberculosis, Leprosy, other Communicable Diseases, and Human Reproductive Health/ 
Women and Child Health. 

 

RESEARCH PROJECTS 
1. COMMUNICABLE DISEASES  
1.1. TUBERCULOSIS 
1.1.1. Operational research on community (non governmental organizations) 

involvement in DOTS implementation of Tuberculosis Control Programme 

The study undertaken in Pyay township (study area) and Taungoo township 
(control area) aims to assess and compare the tuberculosis Case Detection Rate (CDR) in 
the area with Maternal and Child Welfare Association (MCWA) member involvement 
and in the area without MCWA member involvement in DOTS implementation. Further, 
the sputum conversion rate and success rate in two areas will be compared. Of 2914 
registered TB cases both in urban and rural areas, 1,598 (54.8%) from Pyay (study area) 
and 1316(45.2%) from Taungoo (control) were included in the study.  The study period 
was from August 2003 to March 2005. A total of 245 cases were registered as urban cases 
in study area compared to 133 urban cases in control area. In both townships, more than 
90% of total registered cases were categorized as new cases. Among the registered TB 
cases 1,622 were enlisted as category I, 143 into category II, and 1149 were in category 

EPIDEMIOLOGY RESEARCH DIVISION 



Annual Report  2005 
 

38 
 

III in both townships. Analysis for outcome indicators like cure rate, success rate, sputum 
conversion rate and treatment failure rate are in progress. The results will serve as inputs 
for National Tuberculosis Control Programme (NTP) with a view to strengthen the 
collaboration between public health services and non-governmental organizations 
(NGOs) in control activities. 

1.2. LEPROSY 
1.2.1. Assessment of self image and social needs among disabled persons in Aung Lan 

Township.  

A community based cross-sectional study was conducted in Aung Lan township, 
Magwe Division in collaboration with Leprosy Control Programme in 2004-2005. A total 
of 98 disabled persons (non-PAL) were interviewed face to face with structured 
questionnaires after pre-test.  A total of 11 In-depth Interviews (IDI) was undertaken 
among health care providers, friends and relatives in April 2005.  Findings were 
triangulated.  Types of disabilities were found as blindness (affected to eyes) 29.6%, 
affected to hands 13.3% and foot 37.3% (amputees).  Among the study group 39.6% were 
married and only 3.1% were divorced.  Only 36% of disabled persons were head of 
households.  Social acceptance by the community was noted to some extent.  No social 
exclusion was found but the disabled persons (non-PAL) also felt bad about the limitation 
of movement.  Low self image was observed to some extent.  Financial need was found to 
be the major need for them and support for daily living activities.  

1.2.2. Assessment of routine case finding activities of leprosy in Kawa and Daik-U 
townships from January to December 2004        

This study was conducted in collaboration with leprosy control programme, DOH 
to assess leprosy case finding activities at a township level aiming to provide leprosy 
control managers with information for making decision to improve leprosy case finding 
activities. Cross-sectional comparative study was done in two selected townships in Bago 
Division, Kawa and Daik-U. Structured self-administered questionnaires, record review 
check list, in-depth interview guides were used to collect data during 2005 April. A total 
of 123 Basic Health Staff (BHS) were assessed with questionnaires. Records of 15 rural 
health centres were reviewed. Eight BHS were involved with in-depth interview. Findings 
from various data collection methods were triangulated. Low target and overshooting 
coverage for mass survey reports indicated unreliable reporting in Kawa Township. Daik-
U Township had good mass survey activities (i.e. 83% village coverage) but it also still 
had low population coverage (64.9%). Daik-U Township seemed to have more properly 
conducted active case detection (ACD) during 2004 than Kawa. There was higher passive 
case detection (PCD) proportion than ACD in both townships. ACD: PCD ratio was 
lower in Kawa. Knowledge score of BHS relating to case finding activities (CFA) were 
higher in Daik-U than in Kawa. Sense of ownership for leprosy and reporting knowledge 
of field supervisors were found higher in Daik-U. All BHS from both townships showed 
positive attitude towards ACD. Providers preferred LEC than other CFAs. They were 
facing poor community participation. Findings from this study highlights that good 
micro-planning, less complicated reporting and registration system, technical as well as 
communication support between BHS and local authorities by vertical staff may improve 
the existing case finding activities and subsequently resulting passive case detection. 
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1.2.3. Assessment of Monitoring and Supervision Activities of Leprosy Control by Field 
Supervisors in Selected Townships of Mandalay Division (2005) 
A cross- sectional study was conducted in six selected townships of Mandalay 

Division in 2005. A total of 90 field supervisors Township Health Nurse (THN), Health 
Assistance (HA), Lady Health Visitor (LHV) and Public Health Staff (PHS-1) 
participated to answer the self administered questionnaires. A total of 18 health centers 
were assessed with checklists and 10 field supervisors were involved in in-depth 
interviews. In general, the knowledge scores of the field supervisors were low and fairly 
satisfactory. Knowledge score was significantly higher among male, younger, graduated 
Health Assistants and field supervisors who attended the management course in 2004.  
Perception on monitoring and supervision was found to be more favorable among males. 
The practice score was statistically associated with perception score but not related to age, 
education, rank, training and knowledge. Among 18 health centers where documents for 
practice of monitoring and supervision were observed, 2 health centers had no micro-
plan, 3 health centers had no MDT stock and MDT stock book and 5 health centers had 
no patient register book.  In in-depth interviews, monitoring and supervision activities 
have been done on the priority of the diseases and pressure of the superior staffs. 
1.2.4. Factors influencing compliance with home based self-care practices among People 

Affected by Leprosy with disability in Shwedaung and Thegone townships 
A community-based descriptive study was undertaken in Shwedaung and Thegone 

townships in Bago West Division in March 2005. The study aims to investigate level and 
factors of compliance with home-based-self-care practices among People Affected by 
Leprosy (PAL) with disability, and to provide basic information for further development 
of home-based-self-care package for prevention of disability. A total of 324 PAL were 
interviewed with a pre-tested questionnaire about the compliance by trained interviewers. 
Doing exercises of these PAL were observed and assessed by leprosy staff. Sixteen PAL 
were interviewed in depth. Generally, the study population had high compliance with 
exercises and low compliance with protection. Knowledge was associated with the level 
of compliance and the factors influencing compliance were discussed in detail. 

1.3. SEXUALLY TRANSMITTED INFECTIONS 
1.3.1. Prevalence of Reproductive Tract Infections at the Family Planning Clinic at 

Central Women’s Hospital, Yangon 
The study is a cross sectional descriptive clinic based study with the funding 

supported by WHO/HRP. The objectives of the study are to determine the prevalence of 
RTIs in family planning clinic attendees at Central Women’s Hospital, to identify their 
demographic and behavioral characteristics and to document the women’s perception on 
the importance of reproductive tract infections and to identify the gonococcal 
antimicrobial susceptibility. Seven hundred family planning clinic attendees are estimated 
to be enrolled over a period of ten months at the Central Women’s Hospital (CWH), 
Yangon. Structured interviews are conducted followed by pelvic examination, collection 
of vaginal and endocervical swabs and blood sample taking for detection of gonorrhoea, 
chlamydia, trichomoniasis, candidiasis, bacterial vaginosis, herpes simplex virus type 2 
and syphilitic infections. 

Out of 700 clinic attendees intended to be enrolled, 395 samples were collected 
within 9 months period. The age of registered women ranged from 16 to 52 years. 
Majority of women were educated above high school level (42%). Age of marriage was 
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22.7+4.6 years. High vaginal swabs and endocervical swabs were collected to identify 
bacterial growth. Trichomonas vaginalis was found positive as most prevailing type of 
infection (among 8.9%) of women. Second most prevailing type of infection was Candida 
taking account 5.1%. Bacterial vaginosis was found in 3.5%. Gonococcus was isolated 
among 2.3% of collected specimens. Collected specimen of vaginal swabs for Chlamydial 
PCR test and serum for Herpes Simplex and RPHA were stored with cold chain. Data 
collection is in progress and detail analysis will be continued. 

2. NON- COMMUNICABLE DISEASES 
2.1. MATERNAL AND CHILD HEALTH 
2.1.1. Family and community practices of newborn and childcare in Pyay District: 

Qualitative assessment 

The study aims to assess the level of and barriers to key family and community 
practices concerning newborn care in Pyay district.  A total of 1090 mothers with under 
five years old children were interviewed using a pre-tested face to face interview 
questionnaire.  For the qualitative assessment, a total of 20 Focus Group Discussions 
were carried out with 157 mothers.  In-depth Interviews were also carried out with 15 
health care providers of child care and 7 mothers with neonates.  Observations were also 
done on some of the family and community practices in relation to newborn care.  Eighty 
percent of the mothers in the study had home deliveries. Sixty two percent of the mothers 
were delivered by a trained birth attendant.  Although most of the deliveries used clean 
sterilized instruments, there is still practice of using un-sterilized bamboo slab for cutting 
the umbilical cord by traditional birth attendants.  Fifty four percent of the babies in the 
study were immediately bathed after birth.  Nearly seventy percent of the babies in the 
study were also wrapped with clothes from head to toe immediately after delivery. All the 
newborn children in the study were breastfed immediately after birth.  But only one third 
of the breastfed children received exclusive breastfeeding. Therefore this study highlight 
that Standard cleaning procedure for preparing delivery room at home should be educated 
to the community. Clean delivery kit should be made available for all expectant mothers. 
Community support during delivery should be sustained. Weighing of newborn 
immediately after delivery should be encouraged to all the birth attendants. Education of 
mothers on proper exclusive breastfeeding method should be strengthened.  

2.1.2. Perceptions on availability, accessibility and acceptability of maternal and 
newborn health services among adolescent mothers in the selected community 

The complications during pregnancy, labour and the postpartum period can be 
prevented, through provision of quality antenatal, delivery, and postnatal care. The main 
objective of the study was perceptions on availability, accessibility and acceptability of 
maternal and newborn health services among adolescent mothers of South Dagon 
Township which is situated at 20 Kilometers from downtown Yangon. A total of 350 
mothers were selected to conduct face-to-face interviews survey. About 68% of mothers 
had accessed to use modern contraceptives. Most (63%) available and accepted modern 
contraceptives were injectables and 27% by oral contraceptives. In this study over 80% of 
mothers accepted that the first child should be delivered at hospital. In actual situation it 
was found that 32% of first child were born at home by either mid-wife or traditional 
birth attendant (TBA) in this area. In addition 12% of mothers of fourth child were also 
home deliverers. Among them 4% of mothers reported that they had history of 
postpartum haemorrhage.  Both government and the local NGOs should emphasize on 
maternal and newborn health services to attain better health status for mothers and their 
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newborns. Further intervention studies are necessary to obtain effective messages for both 
mothers and health care providers to prevent complications during pregnancy and child 
birth. 

3. HEALTH SYSTEMS RESEARCH 
3.1. REPRODUCTIVE HEALTH 
3.1.1. Effect of different printed media on reproductive health education for behavioral 

change communication among Myanmar male youths 

This study was undertaken in two townships in Yangon Division namely 
Kyeemyindaing Township and Seikkyi Khanaungto Township.  A total of 352 male 
students were included.  They all were from 9th and 10th grade (previously 8th and 9th 
standard).  The age ranged from 12 to 18 years old with the modal age of 14 years. Most 
of the male youths have heard of puberty at 88.4% but few 11.4% did not know what 
puberty is. Most 76.4% said they have heard of reproductive health but 20.2 % did not 
know anything about this. Reproductive Health (RH) information was learned from 
school lessons 65.1%, life skill training manual 73.2%, pamphlets 55%, journals 54%, 
novels 41.3% and newspapers 58%.  Information on RH was mainly obtained from the 
life skill training manual compared to other sources. Attitudes towards RH was found to 
be positive among the study group as 91.8% approved that they should know about RH, 
and 87.8% agreed upon the statement that male youths should understand the concept of 
RH. Majority 75.3% wanted to learn more about RH and 63.8% perceived that RH 
education should be given to male youths. Various printed media for RH education used 
in this study included text books, printed pamphlets, articles in newspapers and journals, 
stories or facts in novels and life skill training manual.  For male youths it indicated that 
printed media has some effect but there might be limited access to information about RH 
as they mentioned RH information was gained mainly from life skill training manual. 



Annual Report  2005 
 

42 
 

SERVICES PROVIDED 
ACADEMIC 
Sr. 
No. Name Course Responsibility 

1. Dr. San Shwe,  
Dr. Kyu Kyu Than, 
Dr. Ko Ko Zaw 

Common module for Ph.Ds (Department 
of Medical Sciences) 

Guest Lecturer 

2. Dr. San Shwe, 
Dr. Kyu Kyu Than 

M.Med.Sc (Public Health) 
Final Part I M.B.,B.S 

External 
Examiners 
Guest Lecturer 

3. Dr. San Shwe Academic committee for screening of 
research paper (Policy) 

Secretary 
 

4. Dr. San Shwe Best paper selection committee, 
Myanmar Health Research Congress 

Member 

5. Dr. Kyu Kyu Than Academic committee 
Myanmar Health Research Congress 

Member 
 

6. Dr. San Shwe,  
Dr. Kyu Kyu Than 
Dr. Ko Ko Zaw 

Workshop on Health System Research 
Protocol Development for Leprosy 
Control 

Resource Person 

7. Dr. San Shwe, 
Dr. Kyu Kyu Than,  
Dr. Ko Ko Zaw 

Research methodology workshop 
(Department of Medical Research) 
(Lower Myanmar) 

Resource Person 

8. Dr. San Shwe, 
Dr. Kyu Kyu Than, 
Dr. Ko Ko Zaw 

Leprosy Data Management Workshop Resource Person 

9. Dr. San Shwe,  
Dr. Kyu Kyu Than, 
Dr. Ko Ko Zaw 

Programme for Research Methodology 
Course (MMA) 

Resource Person 

10. Dr. Kyu Kyu Than Training on Qualitative Research 
Methods (Department of Medical 
Research) (UM) 

Resource Person 
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Deputy Director & Head … Dr. Myat Phone Kyaw MBBS MMedSc (Biochemistry)  
Research Officer … Dr. Kyaw Soe   MBBS 
 … Dr. Yi Yi Kyaw   MBBS  
 … Daw Ohmar Lwin   BSc (Zoology) 
 … Dr. Myat Tin Htwe Kyaw   MBBS 
 … Daw Haymar Hpoo   BSc(Chemistry) 
Research Assistant (2) … Daw Baby Hla   BSc (Chemistry)  
 … U Aye Tha    BSc (Mathematics)  
Research Assistant (3) … Daw Su Mon BA (Economics) 
 … Daw Hnin Nu Htwe    BA (History) 
 … Daw Phyu Phyu Aye BSc (Zoology) 
Nurse … Daw San Nwe 
Research Assistant (4) … Daw Wai Myat Thwe BSc (Botany) 
 … Daw San Yu Hlaing BSc (Botany) 
 … U Myat Min Oo 
Laboratory Worker … Daw Phyo Phyo Wai BA (Economics) 
 

 The Experimental Medicine Research Division is primarily involved in research 
studies on hepatology and other diseases and disorders of national importance. The 
division is investigating the prevalence of hepatitis B infection in different geographical 
areas and population groups and determination of the associated factors with the aim of 
determining the burden of hepatitis B infection and to identify ways of controlling it. The 
division is concerned with the management and diagnosis of hepatitis B and hepatitis C 
carriers and is being carried out at the Hepatitis Carrier Clinic. The division is also 
involved in technology development of early detection of liver cancer and tried to 
establish the database system for hepatitis patients. 
 

RESEARCH PROJECTS 
1. COMMUNICABLE DISEASES 
1.1. MALARIA 
1.1.1. Impairment of hepatic function in severe and complicated malaria 

The impairment of liver function was assessed in 82 cases admitted at NOGH 
with severe and complicated falciparum malaria to find out the presence of jaundice in 
severe falciparum malaria patients and to differentiate its indication as a more severe 
illness with higher incidence of complications. Serum alanine aminotransferases and 
alkaline phosphatase enzymes levels were also measured in all cases. In which 13 patients 
have hepatitis (Serum bilirubin >50umol/l or 3 g/dl). There were 2 cases came with 
hepatitis alone, 3 cases have another complications, 2 with severe anaemia and one with 
hypoglycaemia. Multiorgan failure was noted in 17 cases in which 8 cases had hepatitis. 
Hepatitis and cerebral malaria was found in 2 cases and 3 cases came with acute 
respiratory distress and hepatitis. Renal failure with hepatitis was noted in 3 cases. 
Alkaline phosphatase levels were within normal limit in all cases. Raised ALT level was 
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noted in 28% of severe falciparum malaria cases, 37.5% of renal failure and 30.4% of 
cerebral malaria patients. Hepatitis alone has no mortality. Mortality was high (8.7%) in 
the group of patients with high ALT level, where as overall mortality was 11%. ALT is 
also raised in 15 patients with normal bilirubin level and mortality was also high in these 
patients (13.3%). When ALT [SGPT] is excessively elevated, one should need to check 
other systemic dysfunction to prevent mortality. 

1.2. VIRAL HEPATITIS 
1.2.1. The role of iron reduction therapy in management of hepatitis B carriers 

 It has been suggested that hepatic iron-overload is attributable to liver injury of 
chronic liver diseases.  Iron reduction therapy by phlebotomy has been recently 
introduced to reduce and maintain long term low serum ALT levels in chronic hepatitis C 
patients but the role of phlebotomy in chronic hepatitis B carriers needs to be determined. 
This study was carried out to determine the efficacy of iron reduction therapy in subjects 
with chronic hepatitis B infection. The study was carried out in two phases. In the 
Introductory Phase (IP), 200 ml of phlebotomy was carried out every 2 weeks until the 
serum ferritin was reduced to 10ng/ml and followed by the Maintenance Phase (MP) in 
which 200 ml of phlebotomy was carried out every 2 months or as required to maintain 
serum ferritin at 10ng/ml. A Complete blood film, haemoglobin concentration, 
haematocrit, serum ALT, and serum ferritin levels were monitored prior to every visit of 
phlebotomy. Nine male consenting subjects aged 20 to 49 years, attending the Hepatitis 
Carrier Clinic at the Department of Medical Research (Lower Myanmar) were included in 
the study. The initial ALT values ranged from 85 to 508 IU/L with the mean ALT value 
of 224.1 ± 152 IU/L. The study group included 7 HBeAg positive and 5 HBeAg negative 
chronic hepatitis B patients. Their initial mean ALT value were not significantly different 
in both HBeAg positive and negative patients (234 ± 156 IU/L vs 211 ± 163 IU/L) and 
were combined. A significant reduction of mean serum ALT level at 12 weeks (195 ± 
141.32 vs 95.667 ± 37.239 IU/L) was observed. Initial mean serum ferritin level was 
(90.5±94.6ng/ml) and a significant reduction in mean serum ferritin level was also 
observed at 12 weeks of therapy (90.5 ±94.6 vs 22.33 ng/ml). 

1.2.2. Serum iron levels in chronic hepatitis B carriers and its relationship with serum 
liver  enzyme levels 

The aim of study was to assess the serum iron status of chronic hepatitis B 
patients and to identify any relationship between liver enzyme levels and ultrasonic 
finding of liver pathology with serum iron status. This study was carried out on one 
hundred chronic hepatitis B patients with or without HBe antigen positive from Hepatitis 
Carrier Clinic. Mean Age of study group is (30.12±10.77) years and minimum 8 years 
and maximum 67 years. Elevated serum iron values were noted in 14% of cases. Serum 
ferritin levels were above normal in 4% of study group (1.4% in men, 9.7% in women).  
1.2.3. Prevalence and molecular characterization of hepatitis infection in border area. 

 This study was carried out for better understanding of differential prevalence and 
molecular epidemiology of hepatitis B in Myanmar and to determine the associated 
factors of border area of Myanmar. Previous prevalence surveys were carried out in 
Northeastern (Muse), North-western (Tamu) and Southern border townships revealed 
13.2%, 4.9% and 7.1% respectively. At present a study is being conducted at the Eastern 
border (Tachileik) and laboratory investigations are still in progress. 

 



Annual Report  2005 
 

45 
 

1.2.4. Clinical trial of antioxidant biofactor in management of chronic hepatitis C 
infection 

 Hepatitis C virus (HCV) infection is an important global health problem and the 
World Health Organization (WHO) estimated that as many as 170 million persons 
worldwide may be infected. In Myanmar, it has been demonstrated that up to 3% of the 
blood donors have been infected with HCV infection. Although HCV infection could lead 
to chronic liver diseases and hepatocellular carcinoma, the treatment options are very 
much limited. Dual therapy with interferon and antiviral combinations are the standard 
treatment regimens but they are very expensive and are not 100% effective. In recent 
years, alternative management regimens such as use of antioxidant biofactor became 
available and the present study was conducted to determine whether antioxidant biofactor 
(AOB) is effective in apparently healthy HCV antibody positive carriers. A total of 40 (19 
males, 21 females) subjects have been recruited during the study period. Their ages 
ranged from 27 to 60 years with mean (SD) age of 41.5 ± 10.8 years. AOB is given orally 
in two packs (3 g in one pack) three times per day. Among 40 subjects, 14 subjects had 
taken AOB for 1 year, 6 subjects for six months and 20 subjects for 3 months period. 
Complete medical history taking, thorough clinical examination and laboratory 
investigations including liver enzymes were carried out at the initial visit and at every 3 
months. Apart from one subjects, there was no significant increase in ALT and AST 
level. Ultrasonography was carried out at the start and at one year of therapy on 14 
subjects and no deterioration of liver status was noted. Initial mean (SD) serum ALT level 
was (63.4 ± 54.2) IU/L and a maintenance of mean serum ALT levels at 6 months (51.9 ± 
28.2 IU/L), at 9 months (45.8 ± 29.5 IU/L), at 12 month (45.5 ± 26 IU/L) at 15 month 
(47.8 ± 29.8 IU/L)and at 18 months (43.1 ± 25.0 IU/L) were observed among 20 subjects. 
AOB treatment is acceptable by the patients and no side effects were observed. 

2. ACADEMIC AND TECHNOLOGY DEVELOPMENT 
2.1. DEVELOPMENT OF TEST KITS 
2.1.1. Establishment of in-house ELISA for determination of alphafetoprotein. 

 This study was aimed to develop and testing of in-house ELISA for determination 
of alphafetoprotein in risk groups such as chronic hepatitis B and hepatitis C patients who 
can develop hepatocellular carcinoma. It is now evident that early treatment of HCC can 
improve the survival rate of such patients. At present a total of (107) normal healthy 
population were screened and cut off points (0.117) and SD (0.01595) were determined. 
In this study, we fonud that (51) chronic hepatitis carriers patients attending BCC clinic 
were AFP negative and (49) known liver disease patients were AFP positive. In house 
ELISA for alphafetoprotein was now established but some justifications are carried out 
for sensitivity improvement. 

2.2. DEVELOPMENT OF VACCINE 

2.2.1. Phase I trial of locally produced recombinant hepatitis B vaccine  

Double-blinded, randomized, placebo controlled study of recombinant hepatitis B 
vaccine produced at Hepatitis B Vaccine Plant, Department of Medical Research (Lower 
Myanmar) was carried out to verify the safety in consenting healthy adult males, negative 
for HBV antigen and HBV antibody, HIV antibody and HCV antibody. The vaccine 
contains 20 µg of recombinant hepatitis B virus surface antigen and supplied as 
suspension. Vaccines were given as single dose, double dose or placebo in random order. A 
total of 17 patients completed to study in which 7 cases received 20 µg course, 6 cases 
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received 40 µg course and 4 received placebo. There were no distinct differences in the 
measured body temperature, respiratory rates, pulse rates and blood pressures. No unusual 
findings were reported in any of the subjects when they were assessed for physical 
adversity after administration of the test vaccine. The reported local reactions were pain, 
redness, itching, swelling and discomfort on the injection sites. The reported systemic 
adverse reactions were headache and chills. In these trial two cases (one receiving 20 µg 
and one receiving 40 µg) gave a complaint of giddiness up to day 3. Serum bilirubin 
levels were significantly raised in subjects who received 20 µg vaccination but the results 
were within normal range. Serum alkaline phosphate and SGOT levels were significantly 
higher up after vaccination (both 20 µg and 40 µg concentrations), but all are in normal 
range. There were no significant changes in these parameters in placebo group. Therefore, 
locally produced recombinant hepatitis B vaccine has no acute toxicity and safe to use. 

2.2.2. Phase III trial of locally produced recombinant hepatitis B vaccine 
 This study was conducted on newly born  healthy baby at the OB/ Gyn ward, 
Thingangyun Sanpya Hospital and at South Dagon Township Hospital to evaluate the 
immunogenicity and safety of Recombinant Hepatitis B vaccine by observing 
seroconversion rate, antibody titer, local and systemic sign and symptom and other 
adverse events after 0,1, 6months after vaccination of locally produced recombinant 
vaccine. The trial is still in progress. 

3. RESEARCH CAPACITY STRENGTHENING 
3.1. INFORMATION TECHNOLOGY 
3.1.1.  To establish a computerized database for recording the data of chronic hepatitis B 
 carriers 

A computerized database was established at the Hepatitis Carrier Clinic for 
recording the data of chronic hepatitis B carriers. Preliminary software was jointly 
developed with a programmer under "Healthy Liver" project which is carried out in 
collaboration with Korean International Cooperation Agency (KOICA). Data of 525 
chronic hepatitis B carriers were entered. Establishment of local area network between 
Hepatitis Carrier Clinic, Experimental Medicine Research Division and Blood 
Programming Division is in progress. Computer training courses were organized jointly 
with the Computer Division.  

SERVICES PROVIDED 
ACADEMIC 
Sr. 
No. 

Name Course Responsibility 

1 Dr. Myat Phone Kyaw  Clinical Research Unit 
(Malaria), DSGH and NOGH 

Administrative 
In-charge 

 
LABORATORY 
1.     Testing of Liver Function tests on sera of (2064) hepatitis carriers. 
2.     Testing of various biochemical tests (urea, sugar, uric acid, cholesterol) on sera of  

(104) hepatitis carriers. 
4.     Testing of HBsAg by ELISA on sera of (1955) Hepatitis B vaccine clinic 

attendants. 
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Deputy Director & Head … Dr. San Hla Mu MBBS MMedSc(Public Health) 
Research Scientist … Daw Le Le Win MEcon(Statistics) PhD(Social Sciences) 
Research Officer … Dr. Saw Saw MBBS 
Research Assistant (2) … Daw Cho Cho Myint BA(Economics) 
Research Assistant (3) … Daw Cho Cho Lwin BA(History) 
 … Daw San San Aye BA(History) 
Research Assistant (4)   … U Aung Soe Minn 
 … Daw Tin Zar Aung 
 
 HSR Division focuses research on HIV, TB, MCH, Health Promotion, 
Reproductive Health and Health Financing in areas of social science and health 
economics. 

 
RESEARCH PROJECTS 
1. COMMUNICABLE DISEASES 
1.1. HIV/ AIDS 
1.1.1. Operational Research: Improving awareness on PMTCT of HIV among pregnant 

and nonpregnant women at Magwe township, central Myanmar. 
 The Operational Research on Prevention of Mother to Child was conducted in 
collaboration with NAP. Insighted into the objective of raising the awareness regarding 
PMTCT among the pregnant women, before and after design was adopted. The Division 
and Township health authorities and community leaders were advocated before the study 
was accomplished. Multistage sampling was used to select the sample of 200 pregnant 
women and 100 nonpregnants in 8 wards at urban and 3 villages, according to WHO 
sample size determination. Quantitative method was held for data collection. After the 
base line data was collected, various methods such as mass health talks, individual 
discussions, group discussions and community dialogue were made for three times. The 
same questionnaires were used for the post intervention data collection. The perception 
on HIV/AIDS, PMTCT program at AN clinic was significantly improved; 44% to 89% in 
urban and 22% to 65% in rural respectively. Their attitudes towards VCCT shifted to 
positive aspect, however more than half of them were reluctant to take VCCT program. 
Regarding the acceptability of the PMTCT program, 70% of pregnant woman from urban 
was found to accept the program, whereas only 15% of pregnant women from rural 
accepted it. Eighty percent of urban pregnant women took AN care. However, less than 
one third of them took VCCT. Although they accepted the PMTCT program, majority of 
them seemed to be reluctant to do VCCT. Some of the HIV positive cases moved out to 
other places, which might be due to high social stigmatization. From the above findings 
the following recommendation was made to accomplish research cum action for the 
support of PMTCT programme at the particular area. 
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1.2. TUBERCULOSIS 
1.2.1. Strategies for public-private partnership in TB control: involvement of private 

practitioners in Myanmar. 
The study attempts to identify the possible strategies for public-private partnership 

in TB control, Myanmar. The study was conducted in two peri-urban townships in 
Yangon; Insein and Kyimyindaing Townships. Both qualitative and quantitative methods 
were used. Face-to-face interviews using semi-structured questionnaires were conducted 
among all basic health staff (38 BHS) and all general practitioners (92 GPs) in the study 
areas. In-depth interviews with some of them and TB patients were carried out. Sixty 
eight percent of GPs and 50% of BHS have heard about public-private partnership. 
Nearly 90% of GPs and BHS agreed public-private partnership is necessary for TB 
control. Regarding the preferences of the patients either for diagnostic or treatment 
centers, their main concern was cost. Most of the patients perceived that they should be 
given priority for their illness whatever the convenience or satisfaction of health care 
services. Although most of them sought care at GP clinics first, they had little confidence 
or trust in GPs for giving free treatment there. Almost all the patients regard GP clinics as 
the place they have to pay certain costs and public health care services like township 
health departments as places where they can get free treatment. Reporting of detail 
findings is in process. 

2. HEALYH SYSTEMS RESEARCH 
2.1. REPRODUCTIVE HEALTH 
2.1.1. Utilization of antenatal care and birth delivery services in rural areas of Kyaunk-

pa-daung Township, Myanmar 
The title of this project was changed from utilization of delivery services in rural 

areas of two selected townships to utilization of antenatal care and birth delivery services 
in rural areas of Kyauk-pa-daung Township, Myanmar, after discussion among the 
investigators since the two components are inter-related activities for a pregnant mother. 
An analytical cross-sectional design was used to explore the situation on utilization of 
delivery services in Kyauk-pa-daung Township. With the support of Population Council, 
the study was conducted in June 2005. A random sample of 750 mothers who had given 
birth during the past two years was interviewed with a pre-tested questionnaire of which, 
in depth interviews with 6 mothers who delivered by skilled birth attendants and 6 
mothers who delivered by unskilled birth attendants were carried out. Key informant 
interviews with 10 each of midwives, auxiliary midwives (AMW) and traditional birth 
attendants (TBA) were carried out. Midwives were the people most contacted by the 
pregnant mothers alone (89.8%) or together with the other skilled person (3.5%) and/or 
unskilled person (3.2%). Mothers reported that midwives were the main persons who 
carried out all antenatal (AN) care activities and other persons such as TBA, AMW, 
hospital staff and others worked mainly on examining abdomen and giving health 
education. The majority of mothers gave births at their homes (90.8%) and 57 mothers 
gave births at hospital because of midwife’s referral or by self-decision due to 
complications or illnesses. Out of 750 mothers, 59.5% delivered their babies by 
midwives, followed by TBA (19.9%), AMW (9.1%) and hospital staff (7.6%). The 
findings indicate that although there are some barriers and limitations for both mothers 
and midwives, midwife is the key person for AN care and delivery in rural areas of 
Kyauk-pa-daung Township. 
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2.2. COST-EFFECTIVENESS OF INTERVENTIONS 
2.2.1. Development of a health financing system at a rural area 

  With the objectives of (1) to improve the awareness of community cost sharing for 
health, (2) to develop their attitudes on community involvement in solving their health 
problems and (3) to develop an appropriate health financing system at their area, the 
study was conducted in Nyaungdon township. Two villages among five villages were 
selected under Wardawzun Sub Centre based upon the existence of village health 
committee, social trust fund (wq kyfq ef), income generation activity and voting made by 
the villagers. The guided in-depth interview has been conducted upon the village elders, 
village authorities, health committee members and some villagers before implementing 
the process. The information on cost sharing, how it can help for the health needs of the 
villagers, ways and means for income generation processes are imparted to the villagers. 
Then the advocacy meeting was held with the assigned midwives, village health 
committee members, elders, authorities voluntary health workers (VHW) and auxiliary 
midwives (AMW) for organizing a management committee for the health fund on which 
the villagers agree to contribute 100 kyats a month per household. Capital contribution in 
kind of basic essential drugs was made to these two villages. At the same time, VHW and 
AMW were trained on drug ledger handling. The midwife was organized to make 
frequent supervision. Quarterly follow up was made by the research team. It was found 
that the management committee organized the midwife to open a clinic once a week at the 
two villages. Replenishment of essential drugs was made from the charges at the clinic 
and profits from selling drugs, ointment, bandages, plasters and stationary. Other income 
generation was made by investing in agricultural works. Cost for emergency treatment at 
hospital and transport charges for referral were contributed from the health fund. From 
the health fund, they supported 5 patients. Among them, 2 were transferred to YGH, to 
which they supported for the transport charges and drug charges. Other 3 patients were 
admitted to Nyaungdon Hospital to which they supported for transport and hospital 
charges. 

SERVICES PROVIDED 
ACADEMIC 
Sr. 
No. Name Course Responsibility 

1. Dr. San Hla Mu 
Deputy Director 

Research Methodology Workshop 
(26-7-05 to 28-7-05) DMR (LM) 

Resource Person 

2. Dr. San Hla Mu 
Deputy Director 
 

Male involvement in RH research 
advocacy meeting (10-8-2005) 
(JOICFP/MMA/DOH) 

Resource Person 

3. Daw Le Le Win 
Research Scientist 

Research Methodology Workshop 
(26-7-05 to 28-7-05) DMR (LM) 

Resource Person 

4. Daw Le Le Win 
Research Scientist 
 

Workshop on HSR Data analysis and 
report writing for leprosy control 
(22-8-2005 to 5-9-2005) (Leprosy 
Control Program) 

Resource Person 

5. Daw Le Le Win 
Research Scientist 

Qualitative Research Methodology 
Workshop, WHO & DMR(UM)   
(21-11-2005 to 24-11-2005) 

Resource Person 
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Deputy Director & Head … Dr. Khin Nwe Oo MBBS DBact MMedSc(Microbiology) 
Research Scientist … Dr. Khin Saw Aye MBBS MMedSc(Pathology) 
Research Officer … Dr. Ei Mon Thet MBBS 
 … Dr. Yin Min Htun MBBS MMedSc(Pathology) 
 … Dr. Aye Aye Win MBBS MMedSc(Pathology) 
Research Assistant (2) … Daw Nwe Nwe Yin BSc(Physics) 
 … Daw Tin Zar Maw BSc(Physics) 
 … Daw Khin Than Maw BSc(Chemistry) 
Research Assistant (3) … Daw San Kalaya Htwe BSc(Chemistry) 
 … Daw Tin Tin Han BSc(Zoology) 
Research Assistant (4)   … Daw Sandar Htun BSc(Zoology) 
 … U Kyaw Ko Ko 
 

Immunology Research Division is engaged in leprosy, tuberculosis and malaria 
research. During 2005 the division was engaged in research on chemoprophylaxis of high 
risk extended contacts of new leprosy cases, monitoring on drug resistant leprosy, contact 
tracing on children of new pulmonary tuberculosis cases and immunoflourescent test for 
detection of malaria endemicity.    

RESEARCH PROJECTS 
1. COMMUNICABLE DISEASES 
1.1. MALARIA 
1.1.1. Immunofluorescent antibody technique for detection of malaria endemicity 

The study was carried out to evaluate the potential value of an immunofluorescent 
antibody technique (IFAT) for seroepidemiological studies of malaria in different 
endemic areas of Myanmar. Immunofluorescence assay for intra-erythrocytic 
Plasmodium falciparum parasite was determined in all ages and both sexes of permanent 
inhabitants of Pathein, Ayeyarwady Division, Maungdaw, Yakine State and Pa-an, Kayin 
State in Myanmar with different malaria endemicity. According to WHO criteria, malaria 
endemicity depends on the parasite positive rate and spleen rate and the 3 areas could be 
characterized as hypoendemic, mesoendemic and hyperendemic areas. The prevalence of 
IFA positivity were 20%, 51% and 77% and the IFA titers were 800, 12,000 and 160,000 
in Pathein (hypoendemic), Maungdaw (mesoendemic) and Pa-an (hyperendemic) 
respectively. Thus, there is a good correlation between malaria endemicity and the IFA 
positivity and mean IFA titers. These data indicate that IFA assay can be used to assess 
malaria endemicity and applicable where proper epidemiological surveys are not possible.  

1.2. TUBERCULOSIS 
1.2.1. Contact tracing on children household contacts of new pulmonary tuberculosis 

cases  
  A total of 19 (≥1 to 12 year old) children household contacts of newly diagnosed 
10 smear positive and 9 smear negative (Chest Xray proven) pulmonary tuberculosis 
cases from Yangon TB center were recruited in contact tracing study for TB infection and 
active disease. Two ml of blood samples were collected and in-house ELISA was carried 
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out. Tuberculin skin test was done at Yangon TB center. Clinical scoring and Chest X ray 
were carried out in Yangon Children Hospital. The project is still in progress.  

1.3. LEPROSY 
1.3.1. The role of chemoprophylaxis on high risk extended contacts of new leprosy cases 

The role of chemoprophylaxis using a single dose of ROM (Rifampicin, Ofloxacin 
and Minocycline) was assessed on high risk extended contacts of new leprosy cases in 
Nyaungdon Township, Ayeyarwaddy Division. There were 32 new leprosy cases (15 
Paucibacillary-PB and 17 Multibacillary-MB) and 829 extended contacts in 2003. The 
base line seropositivity rate was 309/829 (37.27%). Chemoprophylaxis was carried out 
during late December 2003. During December 2004 and December 2005 blood samples 
were collected again and ELISA was carried out for 1st and 2nd year follow-up 
respectively. There were 40 and 99 drop outs and seropositivity rate was 134/789 
(16.98%) and 98/730 (13.44%) in 2004 and 2005 respectively. The differences in the 
seropositivity rates of these extended contacts between the base-line and 2 years follow-
up were statistically significant. The seroconversion rates were more in treated than in 
non-treated groups in both 2 years follow-up although they were not significant. The 
effect of chemoprophylaxis on leprosy is usually studied on the incidence and it needs 4 
to 5 years of follow-up. Therefore serological response was compared before and after 
chemoprophylaxis in this study. The main advantage of serology as compared to the study 
of incidence is that changes caused by chemoprophylaxis can be detected much earlier.            

1.3.2. The role of Immunohistopathology and Polymerase Chain Reaction (PCR) in the 
diagnosis of Leprosy 

Skin biopsy specimens were obtained from 69 leprosy patients attending at 
Central Special Skin Clinic, Yangon General Hospital. All biopsy samples were 
examined by polymerase chain reaction (PCR) using the primers amplifying the 130 base-
pair fragment of the gene from the 16S ribosomal RNA of Mycobacterium leprae and 
also by immunostaining with the antibody against the phenolic glycolipid-1 (PGL-1) and 
Bacille Calmette-Guerin (BCG) using Actin Biotin Complex (ABC) method. PCR was 
positive for 49 (71%) of 69 specimens. PGL-1 was positive for 20 (29%) of 69 and BCG 
was positive for 27 (39%) of 69. The differences between positivity of PCR and 
immunostaining showed statistically significant (p<0.001). PCR has an advantage over 
immunostaining in detecting M. leprae in biopsy specimens. 
1.3.3. Detection of drug resistance in leprosy by PCR and Dot Blot Hybridization 

Currently recommended multi-drug therapy (MDT) for treating leprosy should 
control the spread of drug resistant strains. However, drug resistance in leprosy needs to 
be monitored. Comprehensive estimates of drug-resistant leprosy are difficult to obtain 
due to the conventional drug susceptibility testing method using mouse footpad 
inoculation, which requires at least 6 months to obtain results. In this study, it has been 
determined by polymerase chain reaction (PCR) followed by dot blot hybridization to 
detect mutations. A total of 50 multibacillary leprosy cases before MDT treatment 
attending Central Special Skin Clinic, Yangon General Hospital were determined folP1, 
gyrA and rpoB gene mutation for dapsone, quinolone and rifampicin resistance 
respectively. Drug resistance in leprosy was detected in 4 cases (8%). Dapsone resistance 
was detected in 2 (4%) cases and rifampicin resistance in one (2%) case only. Resistance 
in both dapsone and rifampicin was deteted in one (2%) case. 
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1.3.4.  Molecular epidemiology of leprosy 

The polymorphism of TTC repeats in Mycobacterium leprae was examined to 
elucidate the possible mode of transmission by using the bacilli obtained from nasal 
swabs of contacts and slit skin smears of leprosy patients in villages at Maungdaw, 
Yakhine State and Nyaungdon, Ayeyarwaddy Division where leprosy is endemic. In 
Nyaungdon Township, Ayeyarwaddy Division, skin smears of 4 patients and nasal swabs 
of 66 extended contacts from 27 families were studied. Two patients and 21 contacts 
(33%) harboured different genotypes (TTC repeats 9, 10, 12, 14, 15 &16), 2 patients had 
common TTC repeats with 10 and 12. From 21 contacts, 12 and 16 TTC repeats were 
common in 8 and 6 contacts respectively. In Maungdaw, Yakhine State, skin smears of 6 
patients and nasal swabs of 37 contacts from 4 families were studied. Two positive 
patients had common TTC repeats with 12 and 15. From contacts, 14 TTC repeats were 
common in 4 and 12, 15 and 16 TTC repeats were common in 3 each. From these results 
it is known that 12 TTC repeat is the commonest one in both patients and contacts in this 
study.  

SERVICES PROVIDED 
ACADEMIC 

Sr. 
No. 

Name Course Responsibility 

1. Dr. Khin Nwe Oo MMedeSc (Microbiology) 
MMedSc (Pathology) 
MMedSc (Microbiology) 
MMedSc (Microbiology) 
PhD (Zoology) 

External Examiner 
External Examiner 
Lecturer 
Supervisor 
Co-supervisor 

2. Dr. Khin Saw Aye MMedSc (Microbiology) 
DMR Ethical Review Committee 

Lecturer 
Secretary 
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Deputy Director & Head … U Pe Than Htun BSc(Zoology) DAP&EMSc (Medical 

Parasitology)  
Research Officer … Dr Thaung Hlaing  MBBS  DTM&H  MCTM  
 … U Sein Min  BSc(Zoology) 
 … Dr Yan Naung Maung Maung  MBBS MMedSc (Public 

Health) 
Research Assistant (2) … U Sein Thaung  BSc(Zoology) 
 … Daw Khin Myo Aye  BSc(Botany) 
 … Daw Yee Yee Myint  BSc(Zoology) 
Research Assistant (3) … Daw Chit Thet Nwe  BA(History) 
 … Daw Hnin Si BA(Geography) 
Research Assistant (4) … Daw Thuzar Nyein Mu BA(Economics)   
 … Daw Moe Thuza Min BSc(Zoology) 
Laboratory Worker … U Thi Ha 
 

 The Division undertook research projects on vectors of malaria and dengue 
haemorrhagic fever. GIS application was established in mapping the malaria transmission 
and distribution of vectors and suspected vectors. The identification of vectors and 
suspected vectors of malaria from the field study sites were carried out during the 
reporting period. Insecticide susceptibility status of vectors and suspected vectors of 
malaria were also explored at the selected study sites in central and lower Myanmar. For 
DHF vector control, the natural distribution, abundance and species composition of local 
biological control agent Mesocyclops (Copepods) were studied in Yangon Division. In 
addition, laboratory repellency effect of Cymbopogom winterianus Jowitt (pyg;v i far$;) 
crude extract on An. dirus mosquitoes was initiated as part of the traditional medicine 
project. Upgrading of molecular entomology laboratory was continued with the allocation 
of supply and equipments from regular budget 2004/2005. 

 
RESEARCH PROJECTS  
1. COMMUNICABLE DISEASES 
1.1. MALARIA 
1.1.1. Micro-stratification by mapping malaria transmission intensity using 

Geographical Information System (GIS) 
Laboratory was upgraded partly by strengthening the computing facilities. GIS 

Arc view and Arc Info currently used were updated with Geo Media Professional 
Software. Geomedia 5.1 Full Kit was installed. Data were analysed using the recently 
installed Geomedia 5.1 software. Data from the WHO Health Mapper (such as elevation, 
township boundaries, township wise population, and forest distribution) were also utilized 
for data analysis. Data that were collected were annual rainfall, temperature, State and 
Division malaria morbidity and mortality. Data were entered using these two softwares. 
Surveys were carried out in Yangon Division (Taikkyi Township) and Mandalay Division 
(Pyin-Oo-Lwin Township) in which malaria epidemics had occurred previously. The first 
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malaria peak occurred in August (80%for in-patients and 33% for out-patients). The 
second peak occurred in November (92%for in-patients and 33% for out-patients). The 
trend was similar for 3 years 

Wet-wun station hospital in Pyin-Oo Lwin Township was studied. There were 4 
subcentres and the population at risk was 10,954.  Zay-gone subcentre was found to have 
the highest parasite rate (9%). There are 6 villages under Zay-gone subcentre and Chai 
village was found to have the highest parasite rate (13%) in 2001. An. minimus was found 
to be the main vector as the breeding sites was in the creek adjacent to this village. 
Malaria transmission was thus within the village and not from outside the village. 

Previous malaria data from Oktwin Township (Bago Division), Mudon Township 
(Mon State) and Padaung Township (Bago Division) were utilized for mapping the 
distribution of malaria cases, vectors and suspected vectors. When there were high 
numbers of An. dirus, wells with plenty of inner shade (plants & vegetations growing 
from the walls of the wells) had higher chance of becoming positive for An. dirus larvae 
(odds ratio 3.47, p=0.006, 95%CI=1.44-8.37). This inner shade could be removed by 
community partipation and should be encouraged. A key well was defined as a well 
which had at least 25 An. dirus larvae-pupae per 3 dips, based on a 90th percentile cut-off 
value.  

1.1.2. Assessment of the insecticide susceptibility status of Anopheles mosquitoes in 
Myanmar  

Monitoring insecticide susceptibility status in some anophelines had been undertaken 
in Padaung Township, Bago Division using WHO test kits. Batches of anophelines were 
exposed to standard impregnated papers using the standard exposure time of one hour. It was 
found that An. dirus was susceptible to deltamethrin 0.025% and Icon 0.1%. An. minimus 
was also susceptible to deltamethrin 0.025% and Icon 0.1%. An. annularis was found to be 
susceptible to malathion 5%, permethrin 0.25% and Icon 0.1% and DDT 4% respectively in 
Padaung Township. 

All other species such as An. maculatus, An. stephensi, An. splendidus, An. aconitus 
and An. barbirostris were found to be susceptible to all the insecticides tested namely 
permethrin 0.25%, Icon 0.1% and DDT 4%.    

1.1.3. Identification and incrimination of anopheline vectors using An. dirus as standard 
for comparison 

Suspected anopheline vectors of malaria were collected and identified from Pegu 
Division and Mon State in May and December respectively in 2005. From Oktwin 
Township in Pegu Division, a total of 76 Anopheles mosquitoes comprising 20 An. 
minimus, 7 An. aconitus, 33 An. annularis, 10 An. maculatus and 6 An. culicifacies were 
collected and identified morphologically using standard methods. Specimens were 
dissected for detection of Plasmodium sporozoites from salivary glands and they were 
found negative for malaria parasite. 

From Mudon Township, Mon State, A total of 89 Anopheles mosquitoes 
comprising 5 An. dirus, 18 An. annularis, 10 An. vagus, 33 An. jamesii, 9 An. tessellatus 
and 14 An. aconitus were collected and identified morphologically. All specimens were 
dissected for detection of Plasmodium sporozoites from salivary glands and they were 
also found negative for malaria parasite. 

An. dirus from Mudon had been identified as species D by using cytogenetic and 
molecular methods. 
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1.1.4. Determination of An. culicifacies species complex in Bago Division 
A Preliminary survey for determination of An. culicifacies species complex was 

conducted in Oktwin Township during the last week of May 2005. An. culicifacies were 
collected from Tha Bye Wa village track by night time adult collection, morning adult 
collection and daytime larva collection methods. Out of the 74 adults and 35 larvae 
collected, 5 adults and 15 larvae were identified morphologically as An. culicifacies. An. 
culicifacies adults and larvae were brought back to MERD, DMR-LM and reared in the 
laboratory. This project will be continued and cytogenetic analysis will be conducted in 
2006. 

1.2. DENGUE HAEMORRHAGIC FEVER 
1.2.1. Mesocyclops (Copepoda) as a new biological control tool against mosquito larvae 

in prevention and control of Dengue and Dengue Haemorrhagic Fever (DHF) in 
Myanmar 

Field surveys were continued to examine the natural distribution and composition 
of larvivorous Mesocyclops (Copepoda) from six townships in Yangon Division. Two 
townships each were randomly selected from urban, sub-urban and peri-urban areas of 
Yangon and multistage sampling design was applied. Four species of Mesocyclops 
collected from Botahtaung, Latha, Dagon, Kyimyindine, Insein and Thaketa Townships. 
Mesocyclops collected were identified as Me. aspericonis, Me. thermocyclopoides, Me. 
Ogunnis and Me. Pehpeinsis.  Me. aspericonis were the most abundant and collected from 
all study sites.  

Mesocyclops presence was significantly higher in natural ponds and wells than in 
man made containers (2=48.96, p< 0.001). Regarding the Mesocyclops species 
distribution by container type, M. aspericonis was mostly found in 200L drums with 71.3 
% and it was followed by Bago-jars and concrete drums. Almost all species except from 
M.ogunnis were found in all types of containers ranging from 4.5 % to 50 %.  Regarding 
the larval indices for Aedes aegypti, Breteau Index (BI) of > 80 and Container Index (CI) 
of > 40 were observed. Moderate level of Breteau index and Container index were 
observed in all study townships and prevailing Mesocyclops distribution may not be 
sufficient for overall larval reduction. However, it seems that Mesocyclops are effective 
larvivorous agents against the Aedes larvae if they are present in major containers. 

Aedes larvae were less abundant in Mesocyclops positive containers than 
Meocyclops negative containers (2= 6.23, p< 0.05). Mesocyclops were more abundant in 
containers with surface well water and piped water than containers with artisan well water 
and rain water (2= 25.21, p< 0.005). There were no associations observed for presence of 
shade, debri and container location to Mesocyclops infestation.  

Since water supply in Yangon City originated from primary (large) reservoirs and 
secondary (smaller) reservoirs Mesocyclops can be present in the water supply system. 
The general aim is to increase the number of Mesocyclops positive major containers in the 
field situation. Mesocyclops can be used in discarded containers and large public storage 
tanks to complement the existing vector control programme. 
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1.2.2. Genetic population structure and gene flow in Aedes aegypti mosquitoes in 
Southeast Asia 
This research is part of the collaborative project with Manchester University. Dr 

Thaung Hlaing, a PhD student, is enrolled in the University of Manchester for this 
project. The principle investigator is Dr Catherine Walton and co-investigator is Dr W 
Tun Lin. From Yangon Division (North Okkalapa, South Okkalapa, Thaketa and Hlegu 
Townships), the total fourth stage larvae caught were 470 and Ae agypti adults 790 were 
caught. From Mandalay Division, Meikhtila Township and Yamethin Townships were 
chosen. 1465 fourth stage larvae and 557 adults were collected. From Kachin State 
(Myitkyina and Moekaung Townships) 1471 fourth stage larvae and 313 adults were 
collected. All the mosquitoes samples obtained were identified and stored in 90% alcohol 
in MERD and these samples were sent to Manchester University and analysis for genetic 
population structure and gene flow are in progress. PhD trainee, Dr Thaung Hlaing has 
successfully completed his first year enrollment. 

2. TRADITIONAL MEDICINE 
2.1 DOSE FINDING/CLINICAL TRIALS 
2.1.1. Laboratory repellency effect of Cymbopogom winterianus Jowitt 

(pyg;v i fq Dar$;)crude extract on An. dirus mosquitoes.  

Evaluation of the efficacy of Cymbopogon winterianus Jowitt. against Anopheles 
dirus mosquito (a major vector of malaria in Myanmar) was initiated  in the laboratory. 
Cymbopogon winterianus Jowitt (pyg;v i fq Dar$;)plants were collected from Hlegu 
Township, Yangon Division and the crude form was extracted in collaboration with 
Chemistry Department, Yangon University. Cymbopogon winterianus Jowitt have been 
chosen for this study because leaves of Cymbopogon winterianus Jowitt have been 
traditionally used to repel mosquitoes. Preliminary phytochemical investigations revealed 
the presence of alkaloids, terpenoids, flavonoids, tannins, amino acids and saponin in 
Cymbopogon winterianus Jowitt.  

A 10 percent emulsified concentration (EC10) stock solution of Cymbopogon 
winterianus Jowitt. (pyg;v i far$;) (Steam distillation extract) was prepared by dissolving it 
in acetone. It will be tested in the laboratory for repellent properties using various 
concentrations. The rearing of An. dirus colonies (Mudon strain, Mon State) as part of 
these studies were completed during the reporting period. 

 
SERVICES PROVIDED 
ACADEMIC 

 

 

Sr. No. Name Course Responsibility 
1. U Pe Than Htun Research Methodology Facilitator  
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LABORATORY 
 Colonisation and maintenance of major vectors for basic and applied studies. 

Colonisation of mosquito vectors was continued in the laboratory as in the previous 
years. An. dirus (Mudon Strain) were reared continuously and are now in the F220 
generation. Malaria infection studies are being carried out using this An. dirus from 
Mudon as a control for comparative purpose. An. dirus from Oktwin Township has 
been colonized up to F171 generation and An. dirus from Than Byu Zayat is now in F26 
generation. The colony of An. minimus from Pyin Oo Lwin was successfully reared in 
the insectary and now in the F30 generation.  New batches of An. minimus and An. 
maculatus from Oktwin Township were reared in the laboratory and now they are in 
F12 and F16 generations respectively. Similarly a new batch of An. dirus from Mudon 
was also reared in the laboratory and now they are in F3 generation. 

ADVISORY 

 Insect and rodent prevention and control at vaccine factory, Ywathagyi (DMR,LM) 

Deputy Director and Head of MERD U Pe Than Htun and team visited the vaccine 
factory on 6 May 2005 to help initiate and design the proper and systematic insect and 
rodent control activities. In the morning, a two hour lecture and discussion on insect 
and rodent management and community participation was conducted and all staff 
members from the factory attended the session. In the afternoon, the team visited the 
factory compound and various divisions and advice on short term and long term insect 
and rodent management activities were given to the factory authorities. A separate 
report had been submitted for necessary actions. 

 Rodent prevention and control at animal house, Ziwaka Road (DMR,LM) 

Deputy Director and Head of MERD U Pe Than Htun and team visited the animal 
house once a week for 5 weeks starting from 17 June 2005 for advice and supervision 
of rodent prevention and control activities. The staff from the animal house 
participated during the 5 weeks program and necessary follow up activities for 
sustainability.   

 DHF vector surveillance and community awareness 

Larva survey for Aedes aegypti mosquito and existing natural biological control 
agents were conducted at the staff quarters of DMRLM on 29 June 2005. Based on 
the findings of the vector surveillance and in collaboration with Virology Research 
Division, a health education talk on DHF prevention and control was conducted for 
DMRLM staffs and family members at the theatre of SRC building on 7 July 2005. 
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Research Scientist & Head … Dr. Kyaw Oo MBBS MMedSc(Preventive & Tropical 

Medicine) MSc(Epidemiology & Biostatistics) 
Research Officer … Dr. Myo Myo Mon MBBS MMedSc(Public Health) 
 … Dr Yin Thet Nu Oo MBBS 
Research Assistant (2) … U Nyo Aung BSc(Zoology) 
 … Daw Khin Sandar Oo BA(Commerce) 
Research Assistant (3) … U Tin Ko Kyi 
Research Assistant (4) … U Phyo Min Oo 
 … Daw Pyone Thuzar Nge BSc(Mathematics) 
 

RESEARCH PROJECTS 
1. COMMUNICABLE DISEASES 
1.1. LEPROSY 
1.1.1. Factors contributing to delayed presentation of new leprosy cases at Central 

Special Skin Clinic (CSSC) and Mandalay Special Skin Clinic (MSSC) 
 A cross sectional descriptive study to identify the factors influencing the delayed 
presentation of new leprosy cases at Central Special Skin Clinic (CSSC) in Yangon and 
Special Skin Clinic in Mandalay (MSSC)was conducted from July 2004 to July 2005. 
This study was conducted in collaboration with Leprosy Control Programme, DOH. A 
total of 224 patients (167 in Yangon and 57 in Mandalay) were interviewed with pre-
tested structured questionnaires and their clinical records were also reviewed. General 
practitioners (GPs) (137 in Yangon and 140 in Mandalay) were asked with pre-tested 
self-administered questionnaires. Twenty patients were interviewed in-depth. Socio-
demographic characteristics of the patients or patterns of clinical presentations were not 
significantly related to the delayed presentation. But patients in working age groups and 
residing in urban areas were found in greater proportions in the delayed presentation 
group. Visiting multiple health seeking points was significantly associated with delayed 
presentation. No significant relationship was noted between time of presentation and 
leprosy awareness. GPs were chosen by most patients for their first treatment point. But 
some patients seek traditional medicine. Patients with neurological symptoms presented 
earlier than those with other symptoms. Some thought that only a skin patch indicates the 
possibility of leprosy. It highlighted that not only skin patches but also any neurological 
symptom was important in suspecting leprosy in the community. In some patients, early 
health seeking was hindered by stigmatization. Most GPs knew where to refer a leprosy 
case, but half of them had insufficient knowledge to make a diagnosis. 

2. HEALTH SYSTEMS RESEARCH 
2.1. REPRODUCTIVE HEALTH 
2.1.1. Establishment of community-based surveillance system for women cancer patients 

in satellite townships 

The study was a community-based study employing both qualitative and 
quantitative approaches with aiming to develop community based surveillance system for 
early detection of women cancers. It was conducted with the objectives of estimating 
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perceived magnitude of women cancer problem, assessing community awareness of those 
cancers and disseminating information for establishing population based cancer registry.  

Among 35 townships of Yangon Division, 4 townships namely Hlaing Thar Yar, 
Shwe Pyi Thar, South Dagon and East Dagon Townships were selected purposely to 
cover the criteria of peri-urban or newly developed satellite townships. Out of 4 
townships selected, data collection was completed for 2 townships ( Hlaing Thar Yar and 
Shwe Pyi Thar). To assess community awareness about common women cancers, both 
quantitative and qualitative data collection methods were used. For quantitative survey, 
216 women from out of 400 women to be selected were interviewed face to face using 
structured questionnaire. For the qualitative assessment 4 focus group discussions (FGD) 
were done using FGD guide. Half day training workshop was done in each township for 
the development of community based surveillance system for early detection of women 
cancers. Basic health staff and local M.C.W.A (Maternal and Child Welfare Association) 
members participated in that training. Referral pathway for suspected cases was discussed 
and established. 

 Preliminary findings from the quantitative assessment revealed that sampled 
women were between the age of 40 to 75 years (mean age= 48.6 years). Majority of them 
were married (69%) and dependent (64.4%). Most of them were primary school passed 
(42.6%) and only a few had attended university or graduated (0.9%). Their family 
incomes ranged from 6000 Kyats to 150000 Kyats per month. Regarding awareness of 
common women cancers, all respondents (100%) were aware of the breast cancer and 
only (76.9%) were aware of cervical cancer. Breast lump was pointed out as a condition 
that will later develop into cancer by (52.3%) and only (34.7%) mentioned that it would 
be painless in early stage. Almost all of them (97.7%) said that the disease could be cured 
at early stage. Surgical procedure was indicated as a main treatment option for breast 
cancer (94.9%). Sixty point six (60.6%) of the respondents agreed that it was preventable. 
Abnormal bleeding per vagina was indicated as a main symptom of cervical cancer 
(56.5%). When enquire for the risk of development of cervical cancer, uncleanliness of 
the vagina and perineal area was indicated by (67.1%) of the respondents. About three-
fourth (72.2%) said that the disease could be cured at early stage. Surgery was mentioned 
again as a main treatment option (71.8%). Majority of them (92.2%) stated that relatives/ 
friends were their main source of information about female cancers. Only (37.5%) 
mentioned the health staff as a source of information. Government hospitals/ clinics were 
identified as a main treatment centre available for cancer patients (98.1%). Qualitative 
analysis is now in progress. Detailed analysis and triangulation of findings will be done 
after the completion of data collection.  
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SERVICES PROVIDED 
ACADEMIC  

Sr. No.    Name                  Course Responsibility 

1. Dr. Kyaw Oo Common module for Ph.D. and 
Doctorate candidate (2005)  

Teaching   

 
          " 

Research Proposal Development 
workshop, Leprosy Control 
Programme, DOH  

Teaching & 
Facilitation 

 
           " 

Data Analysis and Report Writing 
workshop, Leprosy Control 
Programme, DOH 

Teaching & 
Facilitation 

 
           " 

Research Methodology Workshop, 
DMR(LM) 

Teaching & 
Facilitation 

 

           " 

M Med Sc (Paediatrics, Internal 
Medicine, Obstetric and 
Gynaecology, Public Health, 
Microbiology, Physiology, 
Biochemistry)  Ph.D. 
(Neurosurgery, Ophthalmology, 
Anaesthesia, Obstetric and 
Gynaecology,  Zoology)  

Statistical 
support  

 
          " 

Preventive & Social Medicine 
subject Viva Voce for Final Part I 
students, Institute of Medicine II 

External 
Examiner 

2. Dr. Myo Myo Mon Research Methodology Workshop, 
DMR(LM) 

Facilitation 

3. Dr. Myo Myo Mon 
& U Nyo Aung 

National Workshop on Research 
Ethics in Reproductive Health 
DMR (LM)/ WHO-HRP. 5.9.05-
8.9.05 

Secretariats 
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Research Officer & Head … Dr. Aye Aye Yee MBBS, DipMedSc (Nuclear Medicine) 
Research Officer … Daw Mu Ya Than BSc (Chemistry) 
Research Assistant (2) … Daw Aye Aye Maw BSc (Chemistry) 
 … Daw Moe Moe Han BSc Hons (Met) MSc (Eng. Physics) 

MRes (Physics) 
Research Assistant (3) … Daw Ni Ni Zaw BA (Myanmarsar) DFT 
Research Assistant (4) … Daw Sandar Aung BSc (Zoology) MSc (Zoology) MRes 

(Zoology) 
Laboratory Attendant … Daw Ma Gyi 

 

 The Nuclear Medicine Research Division has been actively involved in research 
studies on non-communicable diseases, communicable diseases and malaria. 

 
RESEARCH PROJECTS 
1. COMMUNICABLE DISEASES 

1.1. TUBERCULOSIS 
1.1.1. Study on multi-drug resistant tuberculosis among treatment failure patients 

 Multi-drug resistance (i.e. resistance to isoniazid and rifampicin with or without 
other anti-tuberculosis drugs) is a serious threat to National TB Programme.  Treatment 
failure patients are defined as patients who remained or became again smear-positive at 
five months or later after commencing treatment. From August 2004 to June 2005, 75 
treatment failure patients attending Union Tuberculosis Institute and Township TB 
Centres were identified and the sputum specimens of these patients were collected to 
perform culture and drug sensitivity testing. The total resistance of individual anti-TB 
drug was streptomycin (65, 86.6%), isoniazid (54, 72%), rifampicin (62, 82.6%) and 
ethambutol (11, 14.6%). Interview of 15 MDR-TB cases and 60 controls with pre-tested 
questionnaires which were designed to elicit the possible risk factors for drug resistance 
are in progress. 

2. NON-COMMUNICABLE DISEASES 
2.1. IODINE DEFICIENCY DISORDERS 

 2.1.1. Detection of neonatal hypothyroidism in coastal areas using dried cord blood 
samples 

 Training of health personnel for collection of cord blood samples and health 
education about congenital hypothyroidism was carried out during the field survey to 
Kawthaung Township, Tanintharyi Division in February 2005.  Thirty (30) trainees were 
trained for the collection of cord blood samples as blood spots.  
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3.  ACADEMIC AND TECHNOLOGY DEVELOPMENT 
3.1. DEVELOPMENT OF TEST KITS 
3.1.1. Establishment of bulk reagent methodology for detection of Plasmodium 

falciparum sporozoite antibodies 
 An Enzyme Immunoassay (EIA) for detection of Plasmodium falciparum 
antisporozoite antibodies which could be used as an indicator for the assessment of 
malaria transmission.  For the establishment of the in-house EIA system, anti-sporozoite 
antibody present in the blood was eluted and bound to surface antigen NANP5 which was 
immobilized on the surface of the polystyrene wells of the EIA plate.  Peroxidase-labeled 
anti-human IgG (1: 1, 000) was added which was attached to the surface antigen. The 
unbound antibodies were removed by washing and the bound fraction was read after the 
reaction was stopped by the addition of H2SO4. For the determination of background 
levels, sera samples of 68 blood donors, aged 18 to 58 years (mean 34+14.6 years) were 
tested. The mean + SD OD was 1.48 + 0.31 (range 1.17 to 1.78).   80 sera samples 
collected from a malaria-endemic area is being tested for the presence of Plasmodium 
falciparum sporozoite antibodies by the established in-house EIA. 

3.2. IMMUNOLOGICAL TECHNIQUES 
3.2.1. Production of monoclonal antibodies and reagents for radioimmunoassay: 

production of anti-T3 and anti-T4 monoclonal antibodies 

Production of monoclonal antibodies to T3 and T4 were carried out in diffrerent 
phases.  In the first phase, conjugation of triiodothyronine (T3) antigen and thyroxine (T4) 
antigen to bovine serum albumin (BSA) were carried out.  Five Balb/c mice, 6 weeks old 
were immunized with 4 doses of T3-BSA conjugated antigen.  For the first immunization, 
each mouse was given 5 g of T3-BSA conjugate mixed with complete Freund's adjuvant 
by the intradermal route. The amount of each inoculum was 50 l/mouse.  At 4 weeks 
intervals, the mice were immunized with 3 subsequent doses of 2 g of T3-BSA 
conjugate mixed with incomplete Freund's adjuvant by the intradermal route. Eight days 
after the last immunization, the mice were bled from the tail vein.  Mouse sera samples 
were screened for the presence of antibody to T3 by the in-house enzyme immunoassay. 
The same procedure was repeated for T4-BSA conjugate.  Immunodiffusion was carried 
out for the confirmation of the antisera. It was found that T3 and T4 antisera form 
precipitation bands with specific T3 and T4 antigens. 

In the second phase, SP 2/ 0- Ag-14, myeloma cell line was thawed from storage 
(liquid nitrogen and -80°C) and the cells were propagated in the CO2 incubator until 
sufficient cell count (107) was achieved for the fusion procedure.  Fusion of the spleen 
cells from the immunized Balb c mice with high titer of antibody to T3 and SP 2/0- Ag-14 
myeloma cells were carried out.  Twelve days after the fusion, screening of antibodies 
(anti-T3 )  from the fused cells (hybridoma cells) were tested by the in-house ELISA. The 
Optical Density was more than 3.0 in 6 wells. But after 5 days when the second screening 
test was carried out, the previously positive wells were negative for (anti-T3) antibodies 
which could be due to the death of hybridoma cells. 
3.2.2. Production of monoclonal antibodies to recombinant hepatitis B surface antigen 

 Recombinant Hepatitis B surface antigen (R 01) was used to immunize (4) Balb c 
mice. Each mouse was immunized with 40g of recombinant HBsAg mixed with 
complete Freund's adjuvant by the subcutaneous route. At 4 weeks interval, the mice were 
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immunized with 3 subsequent doses of 20g of recombinant HBsAg mixed with 
incomplete Freund's adjuvant by the subcutaneous route. One week after the final 
immunization, the mice were bled from the tail vein.  Mouse sera samples were screened 
for the presence of antibody to HBsAg using a commercially available enzyme 
immunoassay (EIA) kit for anti-HBs.  Out of the 4 immunized mice, sera samples from 2 
mice had a high optical density (OD) value of more than 2.5 when tested for anti-HBs. 
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Deputy Director & Head … Dr. Phyu Phyu Aung MBBS MMedSc (Physiology) 
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 The Nutrition Research Division is primarily involved in research activities of the 
following program areas: malnutrition, micro-nutrient deficiencies, food safety and non-
communicable diseases. 

 
RESEARCH PROJECTS 
1. NON-COMMUNICABLE DISEASES 

1.1. DIABETES MELLITUS 

1.1.1. Dietary practice of non-insulin dependent diabetes in Myanmar 

Diabetes is an emerging health problem in Myanmar, small ad hoc study found 
that prevalence of non-insulin dependent diabetes is 6.3%. Despite the crucial importance 
of dietary modification in the prevention and management, there is lack of study on the 
dietary practice and nutrient intake studies on the diabetic patients. One-hundred newly 
diagnosed diabetic patients attending the diabetes clinics in Yangon Division (North 
Okkalapa General Hospital, Asia Royal, Sakura, and Shwegondine Medical Centers) 
were interviewed during the period from February 2005 to November 2005. Their 
nutrient intake was assessed by 24-hour recall method. Employing the food frequency 
questionnaire, their food habits were also investigated. Data entry is in process. 
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1.2. NUTRITION 

1.2.1. Impact evaluation of iron supplementation programme of the adolescent school 
girls in Myanmar 

Iron supplementation Programme was implemented in 19 area-focus townships of 
all States and divisions of Myanmaar. This study was conducted in three State High 
schools in Thatone township from July 2003 to October 2004. A total of 300 school girls 
were included. Haemoglobin levels of school girls were determined by cyanmethae-
moglobin method before and after Iron Supplementation Programme. They were also 
interviewed with structured questionnaires designed to investigate their socioeconomic 
profile and dietary habit/intake. They were also given nutrition education, particularly in 
the importance of iron and consequences of iron deficiency and anemia. The prevalence 
of anemia was 26.7% before the iron supplementation, and was reduced to 19.4% after 
the supplementation. Consumption of iron absorption inhibitor, tea leave salad, was 
decreased from 72.25% of the subjects before giving nutritional education to 6.33% after 
giving the nutrition education. Knowledge of school girls on importance of iron in human 
body and effect of iron deficiency and anemia was found to improve after receiving 
nutrition education. 

1.2.2. Weekly iron supplementation of out of school adolescents of Myanmar 
(Preliminary study) 

A study on the effect of weekly iron supplementation on the out-of-school 
adolescent girls of Htandabin Township, Yangon has been conducted during the period 
from December 2004 to October 2005. It was primarily aimed to identify the effective 
mechanism to provide health services to the out-of-school adolescents, by employing 
Myanmar Maternal and Child Welfare Association (MMCWA) as the prime organization 
in identifying the adolescents at the area, sensitization of the girls, and distributing iron 
tablets, and to find the prevalence of anemia among the out-of-school adolescent girls. A 
total of 334 girls were included in the study. Baseline data on the prevalence of anemia in 
the out-of-school adolescents (hemoglobin level), dietary intake of iron rich foods, iron 
absorption facilitators/inhibitors, knowledge on health and nutrition (semi-structured 
questionnaire) were assessed in the pre-intervention survey. Nutrition education in small 
groups to the MMCWA members and adolescent girls was given, regarding healthy 
eating, importance of iron and iron deficiency anemia. Deworming with albendazole (400 
mg) tablets was done prior to iron supplementation. Four months of weekly iron 
supplementation (ferrous sulphate, elemental iron 65mg) was then given, after which 
post-intervention survey was conducted again to reassess the improvement in the 
hemoglobin status, health and nutrition knowledge, subjects’ compliance, strength and 
weaknesses of employing MMCWA members in the study. Two hundred and eighty eight 
girls completed the study; prevalence of anemia was significantly reduced from 40.72% 
to 30.8%, both height and weight deficits were significantly reduced, knowledge on 
health and nutrition was improved, increase in the intake of iron rich foods and iron 
absorption facilitators and decrease in the intake of iron absorption inhibitors were found 
after the intervention. Myanmar Maternal and Child Welfare Association members of the 
Htandabin township were found to be able to organize/recruit/sensitize the out-of-school 
adolescent girls and were willing to participate in the project. The only obstacle met 
during the study was the inability to request the out-of-school adolescent girls, who were 
working at the factories, to come to the survey site on their working days for re-
assessment. 
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1.2.3.  Eating patterns and diets of adolescents of two major ethnic groups of Myanmar 
A study on eating patterns and diets of 11 to 19 years old adolescents of both 

sexes was conducted in both rural and urban areas of Pa-an Township of Kayin state for 
Kayin during September 2003 and Taikyi Township of Yangon Division for Bamar, 
during January to March 2004. Both qualitative and quantitative approaches were 
employed. Altogether 64 school-going-adolescents and 64 out-of-school adolescents 
participated in focus group discussions. Interviews of key informants and members of the 
society were also done. Non-participant observation on the dietary habits of adolescents 
was conducted using the prepared guidelines. Quantitative study was also done in Pa-an 
and Taikyi townships. There were 644 subjects in Pa-an township. In urban of Pa-an 
township, 280 subjects were male (171 school boys and 109 out of school boys) and 364 
subjects were females (234 school girls and 130 out of school girls). The subjects were 
interviewed by structured questionnaire consisting of personal identification, eating 
pattern and factors influencing eating pattern and nutrition knowledge. Three days 24 
hours dietary recalls was also done on sub-samples. Data analysis was completed. 

Findings for Kayin nationality 
Both in urban and rural areas, school-going boys and girls took 3 main meals a 

day (breakfast, lunch and dinner). Boys went to the teashops or street food vendors, not 
necessarily because they liked to eat but just to be with their friends. But their friends 
never pressed them to eat any kind of food. Most of them avoided beef and pork as their 
parents did. School-going adolescents, especially urban girls, used to buy advertised 
foodstuffs. Food available at homes definitely influenced the type of foods the 
adolescents ate for their breakfast and dinner as they usually had at homes. Most of their 
parents did not tell them what to eat for their health. Both boys and girls did not like to be 
fat. School-going adolescents could answer about the 3 food group plan for a balanced 
diet, but they rarely applied this knowledge when they actually ate. Fathers were treated 
as “Ein Oo Nat” (bread winners) in Myanmar culture and were usually given the best 
share of foods. 
Findings for Bamar nationality 

Most of the school-going adolescents took three main meals per day, while out-of 
school adolescents took only two main meals a day. Habit of skipping breakfast was 
found more among urban adolescents than rural adolescents. The major reason for 
skipping breakfast of school going adolescents were lack of time and got up late from bed 
while out-of-school adolescents answered lack of pocket money mostly.  Rice based 
snacks were consumed most among out of school adolescents. These kinds of foods were 
bulky and could make the stomach filled. School going adolescents consumed fruits 
(banana, maize, watermelon) mostly. Most of the adolescents said that they ate whenever 
they were hungry. Most of the adolescents stated that they ate breakfast at homes, but not 
together with their family members. Adolescents from rural ate breakfast with family 
except school going adolescent boys. The main reason for not eating together with family 
members was due to different time schedule. For all categories, whether urban or rural, 
school going or out-of-school, lunch was mostly eaten outside.  
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1.2.4. Micronutrient status of active tuberculosis patient  
The present study aimed to determine the micronutrient status of patients with 

active pulmonary tuberculosis to provide evidence-based data for further implementation 
of micronutrient supplementation to tuberculosis patients. Serum vitamin A and zinc 
levels of active pulmonary tuberculosis patients compare with that of control and dietary 
habits of cases and controls are also measured. Thirty new untreated active pulmonary 
tuberculosis patients, ages between 15-59 years, attending the out-patients’ department of 
Union Tuberculosis Institute in Yangon participated as control. They had two initial 
sputum specimens positive for acid fast bacilli for microscopy and clinical and 
radiographic finding consistent with pulmonary tuberculosis. Controls (thirty in number) 
were healthy subjects with no history of tuberculosis (confirmed by negative for acid fast 
bacilli for microscopy and negative radiographic finding), matched with cases for sex and 
age and socioeconomic matched controls from family members or neighbors of patients. 
All cases and two-third of the controls have been recruited. Male/female ratio is 2:1. 
Subjects were within the mean age of 33.812.2 years (male) and 33.9 13.3 years 
(female). Most of the cases were from low income families. Seventy three percent of 
subjects were undernourished (BMI < 18.5). Biochemical analysis and analysis for 
nutrient intakes are in progress. 

2. ENVIRONMENTAL HEALTH 
2.1. FOOD SAFETY 
2.1.1. Collection and analysis of food specimens for food color in locally preserved 

foods 

From the desk review it was found that many food items, globally, were 
artificially coloured. Some of the colours used were non-food colours and could give rise 
to ill health effects. Food stalls in Yangon area were observed and found that there were 
many foodstuffs which were artificially coloured. Besides, the specific kind of food 
colouring agent put was not mentioned in the food label in the food items produced 
locally. From the findings from desk reviews and observation, small-scaled cottage food 
industries were visited and owners/managers of the industries were interviewed regarding 
the nature of colouring agent they used. The cottage industries to be visited were 
randomly selected from the randomly chosen Industrial Zones of New Dagon Township 
(South). A total of 12 cottage industries were visited, during the period of May 2004 to 
September 2004. Owners/managers were interviewed employing the prepared guidelines. 
The identified foods to be analyzed for food colour were chilli powders, chilli sauce, 
dried meat, dried prawn, sausage, coloured snack foods and A-chin-Htoke.  

SERVICES PROVIDED 
ACADEMIC 
Sr. 
No. Name Course Responsibility 

1 Dr. Phyu Phyu Aung Sports Nutrition 
1st year MMedSc (Physiology) 
 2nd year MBBS 

Teaching  
Teaching 
External 
Examiner 
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RESEARCH PROJECTS 
1. COMMUNICABLE DISEASES 

1.1. MALARIA 
1.1.1. Monitoring of in vitro sensitivity of Plasmodium falciparum to different 

antimalarials in sentinel sites 
            The WHO standard in vitro drug sensitivity testing of P. falciparum parasites to 
antimalarials (chloroquine, amodiaquine, mefloquine, quinine and artesunate) was 
conducted in Kawthaung township, Thanintharyi division and Buthidaung township, 
Rakhine state during the transmission season, between August and November 2005 with 
the objective of monitoring the in vitro drug sensitivity status of P. falciparum parasites 
to antimalarials. The WHO precharged plates coated with different antimalarials were 
used. 49 criteria matched isolates selected out of 203 P. falciparum positive cases from 
Kawthaung and 46 isolates out of 108 P. falciparum positive cases from Buthidaung were 
subjected to in vitro test system. The results are presented in Table 1. 

Table  1.  In vitro drug sensitivity results of Kawthaung and Buthidaung 
Antimalarial 

drug 
WHO cut-off point 
(picomol per well) 

Kawthaung Buthidaung 

No. tested Percent 
resistant No. tested Percent 

resistant 
Chloroquine 8 

 
49 83.67 % 46 73.91% 

Amodiaquine  2 49 81.63 % 46 84.7 % 
Quinine 256 49 24.48 % 46   0 % 
Mefloquine 16 49 14.28 % 46 17.39% 
Artesunate 300 49 4.08% 46   6.5% 
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More than 73% resistance to chloroquine and amodiaquine was observed in in 
vitro sensitivity results of both areas which indicated that single use of these antimalarials 
must not be applied in treating falciparum malaria. Quinine resistance was found to be 
24.48% in Kawthaung and 0% in Buthidaung. Therefore plan to prevent and reduce the 
emergence of quinine resistance in Thai-Myanmar border should be considered. 
Mefloquine resistance was 14.28% in Kawthaung and 17.39% in Buthidaung. Although 
clinical studies have not revealed artesunate resistance yet, the in vitro results showed 
4.08% resistance in Kawthaung and 6.5% in Buthidaung. In conclusion, in vitro 
sensitivity findings of all 5 antimalarial drugs called for the combination use of 
antimalarials in order to have better response and to delay the emerging drug resistance of 
each and every antimalarial.         
1.1.2 In vitro and in vivo sensitivity of Plasmodium vivax to chloroquine 

The study included 47 subjects in in vivo test and 22 isolates in in vitro test.  The 
cases were screened among 644 clinically suspected malaria cases in Buthidaung 
township, Rakhine state during the period between October and December 2005. In vivo 
test results showed that ACPR (Adequate Clinical and Parasitological Response) was 
91.5% (43/47) with 8.5% LTF (Late Treatment Failure) (4/47). 22 in vitro tests were 
successful, out of 24 isolates investigated. The drug concentration of 8 picomol per well 
was used as cut-off point level for P. vivax to be able to distinguish between sensitive and 
resistant isolates. Among the 22 samples tested, 18 (81.82%) isolates were turned out to 
be sensitive and remaining 4 (18.18%) were resistant. Both in vitro and in vivo results 
indicated that a certain degree of chloroquine resistant vivax malaria has developed in 
Buthidaung township.      
1.1.3    Detection of drug resistant malaria by molecular methods 

A total of 158 test samples, collected from the 2 study sites, Paan and Tarchileik 
were investigated. Mutation specific PCR (polymerase chain reaction) using appropriate 
pairs of primers was used to amplify the drug resistant loci of  the particular genes 
namely, Pfcrt and Pfmdr1 for chloroquine resistance and dhfr and dhps for 
sulfadoxine/pyrimethamine resistance respectively.  
 After amplifying the pfmdr1 gene of genomic DNA by the outer and nested PCR, 
the successfully amplified PCR products of 90 samples were subjected to undergo dot-
blot hybridization using radiolabeled (32P) oligonucleotide probes with 3D7 to detect 
wild type (Asn 86)  and K1 to detect Tyr 86 as controls. Among 90 samples, pfmdr1 Y86 
was detected in 14 (15.5%) samples, pfmdr1 N86 was detected in 72 (80%) samples and 
both alleles were found in 4 (4.44%) samples indicating that chloroquine resistance is 
multigenic in nature. In case of pfcrt 74, 75 and 76 mutant gene analysis, pfcrt IET 
haplotype was detected in 81% (35/43) and pfcrt MNK haplotype was not detected in all 
43 samples.  
Correlation of molecular results to in-vitro findings 
  Although the sample size for testing molecular assays were not yet conclusive, it 
was evident that Pf crt IET haplotype, frequently reported CQ resistant Pf crt allele was 
common (detected in about 80% ) and Pf crt MNK, known CQ sensitive Pf crt  allele was 
not detected among the samples. According to the in vitro sensitivity results of Tarchleik, 
80% (8/10) of the samples carrying Pf crt IET allele were found to be CQ resistant and 
20% (2/10) were CQ sensitive in vitro. The commonly reported chloroquine resistant 
gene  pfmdr1 86Y was found only in 20% (2/10) of the samples, and  commonly reported 
chloroquine sensitive gene Pfmdr1 86 N was detected in 80% (8/10). The reason could be 
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due to small sample size. However, pfcrt haplotype IET could be more sensitive indicator 
rather than Pfmdr1 N86Y for predicting and assessing the chloroquine resistant falciparum 
malaria in Myanmar. 

As regards to sulfadoxine/pyrimethamine resistance , dhfr 108 N was detected in 
90.9% (40/44) of the samples, dhps 436/437 A/G in 26.83%(11/41), dhps 436/437 S/G 
alleles in 58.54% (24/41) and both alleles of dhps was found in one sample. Both dhfr 
108N and dhps 436/437 mutations could also be responsible for sulfadoxine/ 
pyrimethamine resistance in Myanmar.  
1.1.4. Therapeutic efficacy of antimalarials on uncomplicated falciparum malaria in 

selected areas.  

 Therapeutic efficacy of 3 different antimalarial combinations, namely (1) 
artesunate-mefloquine, (2) artesunate-amodiaquine, and (3) artemether-lumefantrine 
(Coartem) on uncomplicated falciparum malaria have been assessed in Kawthaung 
township, Thanintharyi division and Buthidaung township, Rakhine state by conducting 
field-based randomized prospective trial during malaria transmission season. Patients of 
both sexes with the age between 15 and 50 years and with clinical symptoms of malaria 
and those with either microscopically or RDT (Paracheck test strip) confirmed positive 
for asexual forms of P.falciparum were recruited after having written informed consent. 
The treatment regimes were given as recommended by the WHO. The studies were 
conducted applying WHO 28 day test. The WHO criteria for classification of the 
therapeutic efficacy of each combination were applied as adequate clinical and parasite 
response (ACPR), early treatment failure (ETF) and late treatment failure (LTF). 

Table 2. Therapeutic Efficacy of Artemisinin-based combination Therapy (ACT) 
Antimalarial 

drug 
Kawthaung Buthidaung 

No. tested ACPR ETF LTF No. tested ACPR ETF LTF 
artesunate  + 
mefloquine 

61 61 
100 % 

0 0 56 51 
91.07 % 

0 5 
8.9 % 

artesunate  + 
amodiaquine 

59 57 
96.61 % 

0 2 
3.39 
% 

57 53 
92.9 % 

1 
1.7 % 

3 
5.2% 

artemether  + 
lumefantrine 

60 59 
98.33 % 

0 1 
1.67 
% 

54 52 
96.29 % 

0 2 
3.7% 

 Artesunate-mefloquine combination was found to be 100% effective in 
Kawthaung and 91.07% (51/56) ACPR was evident with 8.9% (5/56) Late Treatment 
Failure in Buthidaung. Artesunate-amodiaquine combination gave 96.61% (57/59) ACPR 
in Kawthaung and a little lower rate of 92.9% (53/57) ACPR with 1.7% (1/57) ETF and 
5.2% (3/57) LTF in Buthidaung. Artemether-lumefantrine (Coartem) drug combination 
was observed to have 98.33% (59/60) ACPR with 1.67% (1/60) LTF in Kawthaung and 
96.29% (52/54) ACPR with 3.7% (2/54) LTF in Buthidaung. No serious side effects were 
reported in all three combinations except some nausea and vomiting cases in ACTs with 
mefloquine treated group.  
1.1.5. The use of antimalarials in malaria endemic area of Myanmar: Choices, 

compliance and patterns of seeking care 
 A cross sectional exploratory study was used to ascertain choices, compliance and 
pattern of seeking care in malaria. In Thaton, 60 households from 3 randomly selected 
urban wards and 30 households each from 8 randomly selected villages were included by 
systematic random sampling. Altogether 200 adults (120 men and 80 women) and 100 
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children (≤ 14 years) provided history of illness suspected of malaria, 3 months prior to 
the survey. All recently ill cases in each selected household were checked by 
parasitological examination following an informed consent and referred to the nearest 
health provider/facility for standard treatment. Sick adults and mothers/immediate care-
takers of sick children were interviewed. Semi-structured interviews of 12 health-care 
providers and 8 drug sellers were included. Case history interviews were done for 6 cases 
of severe and complicated malaria at the Township/District Hospital to validate structured 
interview findings. 24 respondents participated in pile sorting and ranking procedure and 
paired comparison techniques. Popular antimalarials in the private sector to be considered 
for social marketing approach were ascertained which could further sustain newly 
introduced antimalarial treatment policy in 2003. Ability to recognize severity, barriers 
and adherence linking to treatment policy were uncovered. By validating the reported 
symptoms and parasitological examination, the necessity to plan for resources allocation 
in early diagnosis of malaria within 24 hours of onset of fever was highlighted. 
Prescribing practices of health care providers (public and private) including drug sellers 
for uncomplicated and complicated falciparum malaria reflected private sector 
involvement. Moreover, there is a need to strengthen partnership in arrangements for 
early diagnosis and prompt treatment (EDPT) in endemic areas. Quantitative data analysis 
is in progress. 
1.1.6. Intensifying health promotion in malaria: options for social movements in 

endemic areas of Myanmar 
 A case study approach is used to confine efforts and constraints encountered by 
stake-holders and factors influencing community acceptance of various approaches in 
social movements focusing EDPT. Two villages (one remote and one non-remote) at 
Thaton as high risk area, Pyin Oo Lwin as moderate risk area and Hlegu as low risk area 
were included. Altogether 11 in-depth interviews (IDI) in each study area covering health 
staff, village authorities, school teachers, MCWA members were carried out to delineate 
their ideas, opinions, choices and suggestions. Two adults of 100 selected households 
(one male and one female) from each study area were recruited for structured interviews 
considering gender effect on opinions related to social movements in EDPT. Findings 
from IDI indicated that the concept of social movements was well differentiated. Various 
approaches of social movements for EDPT identified were advocacy, creating 
partnership, contribution of village fund and awareness raising activities. Human 
resources especially village administrative authorities, basic health staff and community 
health workers, auxiliary midwives were the core component in motivating and 
organizing for social movements. Co-ordination of village level local and international 
non-governmental organizations (NGOs) was also taken into account as one effective 
strategy. The commitment, interest and support of village authorities, strength of health 
staff at corresponding rural health centers, clinic hours, their work load and tour 
programs, and daily life style and income of villagers influenced in planning for social 
movements. Moreover, community preferences for unlicensed practitioners hampered 
EDPT activities. Stakeholders and villagers had experience in National Malaria Week 
activities. Health staff and volunteers were engaged in IEC for malaria frequently but 
they felt that villagers need more information specifically for EDPT. Deep knowledge in 
EDPT and trust towards Basic Health Staff could attract the interest of village authorities 
leading to success in organizing and consensus building for social mobilization. Strong 
advocacy was essential for partnership building followed by arrangements for cash, 
materials (antimalarials, rapid diagnostic tests etc.) and volunteer contributions. In 
Thaton, apart from voluntary health workers, health communicators were trained as 
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cadres for widespread dissemination of IEC. Strategic options could serve as an input for 
village level micro planning in strengthening social movements for EDPT. Quantitative 
data analysis is in progress.    

1.1.7. The protective activity of ovalocytosis (elliptocytosis) against malaria 
 Hereditary ovalocytosis is a condition in which a majority of circulating 
erythrocytes are oval in shape, has world wide distribution. These oval shape erythrocytes 
have resistance to malaria infection due to increase membrane rigidity.  In some South 
East Asian countries, the ovalocytosis prevails 20% or more of the population. In our 
study, out of 243 subjects screened in Buthidaung township, 93% ( n=226) had normal 
range of ovalocyte (i.e. 0-10% oval shape erythrocytes), 4.5% (n=11) of the subjects had 
11-20% of ovalocytes and 2.5% (n=6) had more than 20%. In normal erythrocyte group 
the malaria infection rate was 23% (n=52) whereas 11-20% ovalocyte group had 18% 
infection rate (n=2) and more than 20% ovalocyte group had none. The results indicated 
that there is some protective activity against malaria infection in patients with 
ovalocytosis. 

2. TRADITIONAL MEDICINE 

2.1. HERBS 

2.1.1. Screening of selected traditional drugs and medicinal plants for antimalarial 
activity:  

2.1.1.1.Andrographic paniculata Nees (aq ;cg;ju D;) 

   Traditional plant, (Andrographic paniculata Nees) (aq ;cg;ju D;) powder form 
dissolved in 50% ethanol was tested on the experimental mouse model against 
Plasmodium berghei rodent malaria parasites for its antimalarial activity. No parasite 
suppression was observed when tested against various concentrations of plant powder 
both in suppressive and therapeutic tests. 

2.1.1.2.Dichrogine caplet (Dichroa febrifuga lour)  (, i f;-ym;yi f) 

        Dichrogine caplet and pure form of Dichroa febrifuga lour (, i f;-ym;yi f) were 
preliminarily tested for their acute toxicity and antimalarial activity on rodent system. 
There was no acute toxic effect on rodents. The finished product, Dichrogine caplet 
showed no antimalarial activity on Plasmodium berghei but the pure form revealed 95% 
parasite suppression in the suppressive test and 82% suppression in the therapeutic test. 
Back up in vitro studies tested on 28 isolates of P. falciparum revealed that Dichrogine 
caplet also had no effect and pure form of Dichroa febrifuga lour had antimalarial 
activity. When 1000 µg/ml dosage of caplet gave 54 percent schizont suppression, the 
pure form of same dosage gave 88% schizont suppression, whereas chloroquine control 
0.128µgm/ml was required to get 100% parasite suppression. According to both in vivo 
and in vitro results, Dichrogine caplet (Dichroa febrifuga lour) (Fame Pharmaceuticals 
product) has no antimalarial activity. 
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2.1.1.3.Production and antimalarial activity testing of S. purpurescens pure crystals of 
Swertia species (Pan Kha) (yef;cg;)  

It was reported that ethanol fraction of Swertia purpurescens has the highest 
antimalarial activity (65.2% parasite suppression) in rodent malaria model. Serial 
chemical separation of the active ethanol extract of Swertia purpurescens. was done by 
thin layer chromatography and column chromatography. The resultant 7 fractions were 
tested in the in vitro drug susceptibility system and one fraction showed outstanding 
activity and others showed poor activity. The active crystalline compound was identified 
as natural xanthone and its active constituent was 1,5,8-tri hydroxyl-3-methoxy xanthone 
(Bellidifolin) by means of FTIR (Fourier Transform Infrared Spectrophotometer), 1H-
NMR (Nuclear Magnetic Resournance)(600 MHz) and NOE spectronic techniques.  
Hence, it is the first time to report that Swertia purpurescens has antimalarial activity and 
its active constituent is bellidifolin. The active fraction (F3) was subjected to micro-
column chromatography to produce pure crystal and both in vivo and in vitro tests were 
again carried out to determine the antimalarial activity. 30 mg/kg/day for 4 days course 
produced 48% parasite suppression in in vivo rodent system. The ED50 and ED90 values of 
F3 and quinine sulphate resulted from in vitro test were 58.09µg/ml and 1320 µg/ml for 
F3 and 1320.2µg/ml and 5602.58 µg/ml for quinine. The promising experimental results 
of pure crystal of Swertia purpurescens called for starting the clinical trial on human 
subjects.       

3. ACADEMIC AND TECHNOLOGY DEVELOPMENT 

3.1. IMMUNOLOGICAL TECHNIQUES 
3.1.1. Production of monoclonal antibody against Plasmodium falciparum antigen for 

establishment of in-house ELISA 
Initially, schizont stage antigen containing 120 to 150 mg/ml protein content of 

Plasmodium falciparum was harvested from the in vitro culture adapted into a well 
synchronized state with 15 - 20% parasitaemia. The capacity of in vitro continuous 
cultivation has been standardized to produce approximately 500 µl of antigen when 
subjected to Trager and Jensen (1976) candle jar method for at least 20 days. Antigen 
purification will be done when cibacron blue column is available. Once purified antigen is 
obtained, the experimental procedure will be started for monoclonal antibody production.   

3.1.2. Preparation of GPL antigen for establishment of malaria ELISA  

The objective of the project is (1) To isolate asexual stage antigen from P. f. 
culture supernatant and (2) to test the sensitivity and specificity of isolated antigen. 
Appropriate P. falciparum (local strain) from Myanmar was adapted in in vitro 
continuous cultivation as described by Trager and Jensen (1976). When 15 – 20% 
parasitaemia level was attained on day 20, the cultured supernatant was lyophilized for 2 -
4 hours. The total amount of 500 µl of dried material are now ready to be dialysed and 
then to be lyophilized again for 6 hours. The project is in progress.      
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SERVICES PROVIDED 
ACADEMIC 
Sr. 
No. Name                     Course Responsibility 

1. Dr.Ye Htut 3rd MBBS (Microbiology) 
MMedSc (Microbiology) 
MMedSc (Biochemistry) 
PhD (Microbiology) 
PhD (Zoology) 
PhD (Botany) 
PhD (Chemistry) 

Teaching, External
examiner, Thesis  
supervision 

2.  Dr.Nwe Nwe Oo BNSc 
BSc (Biotechnology) 
MMedSc(Microbiology) 
MMedSc(Biochemistry) 

Teaching 

3. Daw Aye Than MMedSc (Microbiology) 
MMedSc (Biochemistry) 

Technical  
demonstration 

4. Daw Kyin Hla Aye MMed Sc (Microbiology) 
MMedSc (Biochemistry) 
Malaria microscopy to two technicians  
from Yuzana palm oil factory station 
hospital, Kawthaung 

Technical 
demonstration 
Teaching and 
 technical demonstration                                 

LABORATORY 
Sr. No.                         Subject Tested samples 

1. Microscopic diagnosis of malaria  1020 slides 
2. Routine and special examination of stool 

samples   
 250 samples 
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Deputy Director & Head … Dr Ne Win MBBS MMedSc PhD (Pathology) 
Research Officer … Dr Aye Aye Lwin MBBS 
 … Dr Sann Sanda Khin MBBS MMedSc (Pathology) 
 … Dr Minn Minn Myint Thu MBBS 
 … Daw Wynn Wynn Kyaw MSc(Zoology) RL 
Research Assistant (2) … Daw Aye Myint Swe BSc(Chemistry) 
 … Daw Myat Mon Oo BSc(Chemistry) DA 
 … Daw Khin Myo Set BA(Myanmarsar)   
Research Assistant (3) … Daw Zin Mar Soe BSc(Chemistry) 
 … Daw Mya Thandar Win BSc (Botany) 
Research Assistant (4)   … Daw Khin Thet Mon  

 
  

The Pathology Research Division is actively engaged in research on thalassemias and 
haemoglobinopathy studies, coagulation and fibrinolysis studies, cytogenetic studies, 
immunohistopathological studies, and molecularpathological studies. This division 
collaborates with the (1) Department of Cell Biology and Anatomy, Nagasaki University 
School of Medicine, Japan, to study liver and cervical carcinogenesis; (2) PDVI / IVI, 
Seoul, South Korea, to study pathology of dengue hemorrhagic fever; (3) Kobe 
University School of Medicine to study bladder cancer epigenetics; and with (4) 
Kawasaki Medical School Hospital, Okayama, Japan, to study molecular pathology of 
Myanmar thalassemia. This division routinely serves gender verification (international 
Myanmar atheletes and neonates with ambiguous sex), karyotyping of chromosomal 
disorders, immuno- and special staining of renal biopsies, acute and sub-acute toxicity 
examination of animal tissues, and screening of thalassemia and coagulation disorders.      

 
RESEARCH PROJECTS 
1. COMMUNICABLE DISEASES 

1.1. MALARIA  
1.1.1. Serum antiphospholipid antibodies level in plasmodium falciparum malaria   

Anticardiolipin antibodies (ACLA), both IgG and IgM were determined by 
ELISA in (21) patients with P. falciparum malaria infection. Both were increased 
significantly compared to normal controls. The antibody level will be correlated with 
clinical severity and parasite density. The study continues to next year.      
1.1.2. Determination of antithrombin III level in complicated malaria patients  

Serum anti-thrombin III level was determined by ELISA in (32) complicated  
P. falciparum malaria patients and was significantly high compared to uncomplicated 
malaria patients and normal controls. Positive association was found with parasitemic 
rate, jaundice, Glasgow coma scale and anemia. The study continues to next year.   

PATHOLOGY RESEARCH DIVISION 
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1.2. DENGUE HEMORRHAGIC FEVER 

1.2.1. Localization and isolation of viral antigen in autopsy tissues of fatal dengue cases 

 Complete autopsy was done in 10 fatal dengue cases. Tissues were taken from 
various organs and processed for histopathology, immunopathology, immune 
electronmicroscopy, molecular pathology, molecular immunogenetics, conventional and 
electronmicroscopic in-situ hybridization (EMISH) for viral localization, nucleotide 
sequencing of dengue virus isolated, and characterization of target antigen(s), target 
cell(s), and target receptor(s). Histopathological examination by H & E, PAS, Trichrome, 
and Silver stains, immune complex deposition by immunostaining for IgG, IgM, IgA, and 
complement, and apoptosis index by TUNEL method are in progress. Immune electron 
microscopic examination (IEM), Electron microscopic in-situ hybridization (EMISH), 
Dendritic cell signalling (DC sign) studies, target cell and target receptors studies using 
SCID-hu mouse model and nucleotide sequencing will be accomplished in collaboration 
with CDC, USA, as second phase of the collaboration. The project will continue till four 
dengue serotypes are covered.        

2. NON-COMMUNICABLE DISEASES 
2.1. HAEMATOLOGICAL DISORDERS 
2.1.1. Detection of alpha thalassemia 1 or Hb H in pregnant mothers and their husbands  

 Screening tests for alpha thalassemia including ‘H’ inclusion test in the red cells 
were done in 508 antenatal attendant pregnant mothers. Hemoglobin A2 and F were 
determined by HPLC in 54 screening positive cases. Screening tests as well as HPLC 
were repeated in the husbands of screening positive subjects. Six husbands showed 
screening positive and thus these six couples were taken as risk couples to have a fetus 
with alpha thalassemia in severe form. For genotypic characterization (detection of alpha 
thalassemia genotype), genomic DNA was extracted from these six couples and alpha-
thalassemia-multiplex-PCR was done by using seven sets of primers which are specific 
for common alpha thalassemia mutants of Southeast Asia region. Among six mothers, 
four have – α / α α (α 3.7 deletion, alpha thalassemia-2) genotype, one has -α/- α, (-α 3.7 
homozygote, alpha thal-1) genotype and another one has --/αα α (-α 3.7 heterozygote, 
alpha thalassemia 1) genotype. Among six husbands, they all have only – α / αα (α 3.7 
deletion, alpha thalassemia-2) genotype. These genotypes demonstrated that two couples 
were at risk to have a baby with hemoglobin H disease (--/-α one in four chance. Out of 
508 antenatal attendants at No. 2, Military Hospital and North Okkalapa AN clinics, only 
two risk-couples for HbH disease and no couple for HbBarts hydrops fetalis were 
detected.    

2.1.2. Prevalence of thalassemia and hemoglobin E in Chin indigenous race  

   Two-hundred unrelated natives of two Chin villages in Pyay township, Bago 
division were investigated for thalassemia and abnormal hemoglobins. 53% have 
hemoglobin E, 13.0% have alpha thalassemia, 1.5% have beta thalassemia, and 1.0% 
have hereditary persistence of fetal hemoglobin, and 3% have uncharacterized abnormal 
hemoglobin. Molecular characterization is still in progress. Hemoglobin E prevalence in 
Chin indigenous race of Myanmar living in a plain area (Plain Chin) is more than two and 
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a half times higher than Bamar and almost eight times higher than Kayin indigenous 
races. The study will continue with Hill Chin population.  
2.1.3. Prevalence of Thalassemia and hemoglobin E in Rakhine indigenous race    

Two-hundred unrelated natives of two Rakhine villages in Taung-goke township, 
Rakhine state were investigated for thalassemia and abnormal hemoglobins. 33% have 
hemoglobin E, 8.0% have alpha thalassemia, 1.0% has beta thalassemia, and 1.5% have 
hereditary persistence of fetal hemoglobin, 0.5% had hemoglobin D (Punjab) and 2.0% 
have uncharacterized abnormal hemoglobin. The prevalence of thalassemia and 
hemoglobinopathy in Rakhine indigenous race is not different from that of general 
population in Myanmar. The study will continue with genotypic analysis of thalassemia 
mutations occurring in Rakhine people.       
2.1.4. Screening of thalassemia / hemoglobinopathy among infantry recruits  

 Thalassemia / hemoglobinopathy screening was done in 200 new recruits from 
Mingaladon Recruiting Center. 133 recruits were Bamar and 67 were other Myanmar 
indigenous races. Hemoglobin E was detected in 34 (17%), alpha thalassemia in 13 
(6.5%), beta thalassemia in 5 (2.5%), and uncharacterized hemoglobin in 2 (1%). The 
results were reported back individually and health education was given with emphasis on 
anemia, heterozygous advantage of thalassemia, and antimalarials with oxidant action. 
Racial difference was noted as higher prevalence of HbE in Bamar, Rakhine and Chin 
recruits than Shan and Kayin.    

2.1.5. Hemoglobin profiles in thalassemia major patients after splenectomy  
Quantitative and qualititative analysis of hemoglobin was done by using 

isoelectric focusing and HPLC hemoglobin analyzer in 15 thalassemia major children 
before and after splenectomy. This study was conducted to understand better how 
splenectomy improves transfusion interval of the patients and the relationship between 
effects of splenectomy and genotype of the thalassemia major. The study is in progress.   

2.1.6. Hemoglobin A1c level in blood donors and Chin indigenous race  
Hemoglobin A1c level was determined in 100 Chin villagers and 100 blood 

donors. Mean value of HbA1c is significantly lower in Chin villagers than that of blood 
donors (3.4% vs 4.7 %). The lower mean HbA1c value still persists even after the 
exclusion of hemoglobin E, the presence of which leads to false low results. The findings 
have been reported at Myanmar Health Research Congress, 2005. The study will continue 
to determine whether racial difference exists for HbA1c level.  
2.1.6. Last trimester HbA1c level and pregnancy outcome   

HbA1c level was determined in 53 pregnant mothers who are at-risk for 
gestational diabetes during last trimester. Pregnancy complications (maternal, fetal, and 
neonatal) were observed. HbA1c level >5.5% was found in seven cases; two cases have 
HbA1c >7%. Maternal complication is associated in all cases but fetal and neonatal 
complications are not seen. The study will continue to next year.          

2.2. CANCER 
2.2.1. Cytogenetic detection of Philadelphia chromosome in chronic myeloid leukemia  

Cytogenetic study was done in six chronic myeloid leukemia patients. 
Philadelphia chromosome was detected in all cases. Philadelphia chromosome detection 
is important for the Gleevac therapy in CML. The study is in progress.        
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2.2.2. Apoptosis in cancer breast  

 Determination of apoptotic index by Terminal dUTP nick end labeling (TUNEL) 
method was done on 50 cases of breast cancer of different histological types and grades. 
Well-differentiated and moderately differentiated intraductal adenocarcinoma have 
increased apoptotic index whereas poorly differentiated have reduced apoptotic index. 
Apoptotic index is useful for the assessment of response to treatment and prognosis. The 
findings have been reported at Fourth Pathology Society Conference, MMA.   

 
SERVICES PROVIDED 
ACADEMIC 
Sr. 
No. 

Name Course Responsibility 

1 Dr.Ne Win  3rd MBBS & Final Part 1 (Pathology) 
MMed Sc& Ph D (Pathology) 
MMedSc (Biochemistry) 
MRes (Zoology)  
MRes (Biotechnology) 
MMed Sc& Ph D (Pathology) 
MMedSc  
(Anatomy; Special Skin disease,     
Forensic Medicine; )    
BPMS /MPMS 

Examiner (Co- 
/ External-)          
Examiner (Co- 
/ External-)          
Examiner (Co- 
/ External-)    
Teaching 
Teaching        

LABORATORY 
Sr. No. Subject Tested samples 

1 Barr body examination / gender verification of 
Myanmar atheletic women (n=63) 

63 

2 Karyotyping (n=23)  23 
3 Serum protein electrophoresis (n=22)  22 
4 Immunostaining of renal biopsies (n=98)    98 
5 Coagulation screening  (n=22) 22 
6 Thalassaemia / Haemoglobinopathy screening  

(n=112)   
112 

7 Anticardiolipin antibody (ELISA) (n=22)  22 
8 Blood for CP (n=39)  39 
9 Blood ESR (n=28)  28 
10 Histological examination of biopsies (n=11)  11 
11 Acute and subacute toxicity animal tissues 

histopathology (n=54)   
54 

12 HbA1C level (n=62)  62 
 Barr body examination / gender verification of 

Myanmar atheletic women (n=63) 
63 
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Deputy Director & Head 
Technical Expert 

... 

... 
Dr. May Aye Than MBBS MMedSc (Pharmacology)  
Dr. Aye Than BSc (Biology) MSc (Zoology) PhD 
(Zoology) 

Research Officer ... 
... 
... 
... 
... 

Dr. Khine Khine Lwin MBBS MMedSc 
(Pharmacology) 
Daw Mu Mu Sein Myint MSc (Zoology) 
Daw Khin Tar Yar Myint MSc MRes (Chemistry) 
Dr. Aye Thiri Myint MBBS  
U San Kun BSc (Botany) 

Research Assistant (2) 
 
 
 
Research Assistant (3) 

... 

... 

... 

... 

... 

... 

... 

Daw Win Win Maw BSc (Physics) 
Daw Mar Mar Myint BA (Geography) 
Daw Myint Myint Khine 
Daw Phyu Phyu Win BSc (Botany)  
Daw San San Myint BA (Myanmarsar) 
Daw Thandar Myint BSc (Chemistry) 
Daw Thandar Than  

Research Assistant (4) ... Daw Mya Thet Lwin BA (Business Management) 
Daw Hla Phyo Lin BSc (Chemistry) 
Daw Nu Nu Win MSc (Botany) 

 
The research activities of the division mainly involve two major areas of modern 

allopathic medicine and traditional and herbal medicine research. Research into modern 
allopathic medicine includes clinical pharmacokinetic-dynamic studies of drugs currently 
used for treatment against the National Health Plan (NHP) priority diseases such as 
malaria, tuberculosis, diabetes and cancer, as well as, pharmaco-epidemiology and 
pharmaco-economic studies aimed towards rational drug use. Research into traditional 
medicine includes study in basic research as well as clinical research into single plants 
and their constituents.  

 
RESEARCH PROJECTS 
1. COMMUNICABLE DISEASES 

1.1. MALARIA 

1.1.1. Study of pharmacological factors influencing the efficacy and safety of Artekin in 
Myanmar  
Studies determining the need, acceptability, and efficacy of artemisinin-based 

combinations as the first-line treatment indicated that adherence to the regimen and cost 
per treatment are the main obstacles to successful outcome of treatment. Search for 
suitable partner drugs, clinically, economically and pharmacokinetically, and careful 
regulation of their use are necessary in the interest of ensuring prolong therapeutic life 
span of these artemisinin derivatives. The present study was carried out to determine the 
social and pharmacokinetics factors influencing the compliance, efficacy and tolerability 
of ArtekinTM (Group 1), when compared with other artemisinin-combination regimens 

PHARMACOLOGY RESEARCH DIVISION 
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(Group 2 & 3) Artesunate (Plasmotrim Lactab 200 mg; Mepha-Switzerland) plus 
Mefloquine (250 mg; Helm, Germany) given separately and Artesunate plus mefloquine 
combined (ArtequinTM; Mepha, combi pack {Plasmotrim 200mg 3 + Mephaquin 
250mg}). At present, 25 uncomplicated and 8 severe/complicated P. falciparum malaria 
patients from the DSGH, aged 15-60 years, had been recruited and randomly assigned to 
Group 2 and 3 and their blood samples collected at appropriate intervals for 
pharmacokinetic analysis. Socio-demographic and toxicity assessment was done by 
standard questionnaires and in-depth interviews. Since ArtekinTM, previously available 
before, is not available in the market any more, procurement from other sources including 
WHO has been explored. 

1.1.2. Efficacy and bioequivalence studies of different combinations of artesunate in 
malaria patients  

 The prime importance of antimalarial drug therapy lies not only in its ability to 
affect a cure but also in preventing the development of resistant strains as a result of drug 
selection pressure from sub-optimal levels in the blood. In Myanmar, many brands and 
formulations of artemisinin combinations (single and in combination with mefloquine) 
are available and extensively used, assuming that they are equivalent in both efficacy and 
bioavailability. With the objective to establish efficacy and bioequivalence among these 
combinations, a double-blind comparative study was conducted on 142 symptomatic 
uncomplicated P. falciparum malaria patients from the DSGH, aged 15-60 years, with 
parasite counts ranging from 1000/µL up to 250,000/µL. They were randomly assigned to 
receive one of the 5 different artemisinine-based combinations with mefloquine under 
direct observation and followed up until day 28. Clinical assessment was done by WHO 
in vivo sensitivity test. Five currently available formulations of artesunate include; 
PlasmotrimTM - Lactab, ArtequinTM - combi pack (both from Mepha-Switzerland), 
Falcinate (Aurocham; India), Artemed (Vietnam) and Dawnasunate (MPF/MOI-1). Blood 
samples were collected at appropriate intervals for assessment of pharmacokinetics and 
bioavailability. The study indicated that the efficacy of the 5 formulations were 
comparable, showing adequate clinical and parasitological response (ACPR) of 100%, 
mean fever clearance time (FTC) of less than 24 hours and parasite clearance time (PCT) 
of less than 72 hours in all groups. No significant side effects were noted. Since 
bioequivalence includes pharmaceutical equivalence, bioavailability and therapeutic 
equivalence (efficacy), qualitative analysis including weight, identification, presence of 
active ingredient or wrong ingredients and disintegration rates of these combinations were 
carried out. Close resemblance between spectrum generated by FT-IR and similarity in Rf 
of tested compounds with standards on TLC indicated authenticity of compounds and 
freedom of impurities. It was concluded that the 5 tested formulations were thera-
peutically and pharmaceutically equivalent with regards to efficacy, safety and 
formulation. Analysis of artesunate and assessment of bioavailability will be carried out 
by HPLC with electro-chemical detection in the following year.  

1.1.3. Renal Clearance of Mefloquine Enantiomers: Correlations with Pharmacokinetic 
and Protein Binding Data  

Increasing resistance of malarial parasites to antimalarial agents necessitates the 
urgency of understanding the cause of resistance and for devising the strategies to limit its 
spread. Mefloquine is a chiral antimalarial drug, possessing stereoselective pharmaco-
kinetics where conventional methods used for studying racemates may not be applicable. 
With the objective to understand the effect of stereoselectivity on clearance, its relation to 
pharmacokinetics and plasma protein binding properties, the present study was conducted 
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on 10 malaria patients, admitted to the Clinical Research Unit (Malaria), DSGH, having 
symptomatic malaria and detection of P falciparum (>1000/µL blood) in their peripheral 
blood film. Subjects were administered mefloquine (Mephaquin; Mepha Pharmaceticals), 
25 mg/kg body weight, and timed blood samples collected for the pharmacokinetic study. 
Timed urine samples were collected at each time the patient had an urge to void on the 
first day, and 24-hour collections on subsequent days. Mefloquine plasma protein binding 
was determined by ultrafiltration, using Amicon Ultration Set with PM 30 filter 
membrane. Mefloquine enantiomers in plasma, ultrafiltrate and urine were measured by 
HPLC pre-column derivitization technique. Pharmacokinetics, protein binding, total and 
urinary clearances were calculated accordingly using population pharmacokinetics 
(KINETICA 4.1). Results showed that mefloquine possess stereoselective renal clearance 
with the RS-mefloquine significantly greater than that of SR-mefloquine (p<0.002). Renal 
clearance of both enantiomers was low and accounted for only 1.5% (1-2%) for the RS-, 
and 4% (2-7%) for the SR mefloquine, of the total body clearance of mefloquine. No 
significant correlation was seen between renal clearance and the apparent total clearance, 
which was in contrast to a good, but negative correlation seen between bound form and 
renal clearance of both the enantiomers. It was anticipated that low renal clearance due to 
weak basic properties of mefloquine would involve a high renal tubular reabsorption, 
varying with urinary pH. Negative correlation seen between protein binding data and 
renal clearance indicated that stereoselectivity in renal clearance may be secondary to the 
stereoselective plasma protein binding of mefloquine enantiomers.  
1.1.4. Mefloquine Pharmacokinetics in mefloquine-resistant P. falciparum malaria 

patients  
Difference in response to the effect of disease states on the pharmacokinetics of 

drugs necessitates the importance of testing drugs in patients rather than relying solely on 
extrapolated pharmacokinetic data from limited studies on healthy volunteers. With 
malaria, the rapidity with which parasitaemias are achieved in non-immune individuals 
and the remarkable variability of the clinical course with regards to parasite sensitivity, 
age and immune status of the patients, indicated the importance of studying the difference 
in pharmacokinetics of mefloquine in malaria patients showing different response to 
mefloquine therapy. Blood samples were collected from 34 patients with P. falciparum 
malaria admitted to DSGH, Clinical Research Unit (Malaria), treated with mefloquine 
25mg/Kg body weight. Mefloquine levels were determined by stereoselective HPLC 
method using pre-column derivitization. The patients were stratified into different groups 
depending on their sensitive or resistance response to mefloquine and their 
pharmacokinetics compared. The findings showed a significantly higher AUC and a 
corresponding lower clearance in patients showing resistant pattern to mefloquine, 
indicating that resistance was unrelated to reduced bioavailability of mefloquine. The 
mean apparent volume of distribution was also 25% higher in sensitive patients when 
compared to patients showing resistance and MDR- resistant patterns. However if the 
mefloquine isomers were analyzed separately, only the SR-mefloquine showed increased 
an AUC, whereas an opposite was seen with its optical antipode RS-mefloquine, although 
in both instances, the difference was not statistically significant. Since the RS-mefloquine 
has been reported to be twice as potent as the SR-mefloquine, which had an extremely 
long half-life (twice of the RS-mefloquine), it was concluded that stereoselectivity in 
pharmacokinetics may play a role in the development of resistance of P. falciparum to 
mefloquine. 
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1.2. TUBERCULOSIS 

1.2.1. Study of social and clinico-pharmacological factors likely to contribute to 
treatment failure in pulmonary tuberculosis patients  

The present study was aimed to determine the bioavailability and steady state 
plasma concentrations of the 2 first-line drugs, rifampicin (RIF) and isoniazid (INH) in 21 
Cat-I sputum positive new pulmonary TB patients treated by the WHO supplied 4FDCs 
[Svizers Europe BV, Almere, Netherlands, containing RIF (150 mg), INH (75 mg), ETB 
(275 mg) and PZA (400 mg)], by HPLC method. The findings showed overall AUCo-α 
and Cmax of both RIF and INH to be lower, probably as a result of smaller dose of RIF 
and INH present in the 4FDC as compared to the standard doses previously given by as 
separate drugs by the NTP. No significant difference was seen in the bioavailability or 
other pharmacokinetic parameters when the present regime was adjusted to the same dose 
levels as the previous regimens. Mean steady state concentrations, pre-dose (trough, 
Cssmin) and 2-hour post-dose (peak, Cssmax), was 2.02±3.5µg/mL(range 0.29-
10.51µg/mL) and 6.02 ±6.29µg/mL (1.81-17.89µg/mL) for RIF and 2.83 ± 2.54µg/mL 
(1.57-8.65µg/mL) and 1.33 ± 1.38µg/mL (range 0.31-6.62µg/mL) for INH, respectively. 
Eight out of 21 (38.1%) of patients had 2 hours post-dose RIF concentration of less than 
4µg/mL. Thus, whether a higher dose, or therapeutic monitoring, might be needed for 
those patients with low plasma levels (less than 4µg/mL post-dose) should be 
reconsidered.  

1.2.2. TB pharmacoeconomics: development of a standard effective and economic anti-
TB therapy for the treatment of MDR-TB patients   

The rising problem of multi-drug resistance TB, cost of second-line drugs and 
lack of standard therapy in Myanmar necessitate the search of a cost-effective regime 
applicable for use by the NTP in Myanmar. A descriptive hospital-based, cohort study 
was done at the Aung San Tuberculosis Hospital, NTP Clinic (Aung San), and private 
specialist clinics on 50 MDR-TB (resistant to 2 or more first-line drugs and are taking 
second-line drugs) patients and their socio-economic, demographic, clinical and 
laboratory characteristics in relation to incidence of adverse drug reactions, response and 
relapse, toxicity assessment and quality of life was assessed. Three groups of MDR-
patients were recruited and allocated according to their financial status. Group 1 includes 
5 patients treated by TB specialists who can afford expensive drugs, such as Gatifloxacin 
400mg bd or Ofloxacin 400mg bd + Azithromycin 500mg od + Crixon 500mg bd or 
Keflor 500mg od, daily for 2 years in addition to HRZE and injection Kanamycin twice a 
week for 6 months. The mean direct cost of total treatment range between 4-5 million 
kyats and all patients were cured up to 2 years after completion of treatment without 
relapse. Group 2 includes 15 patients treated in UTI and Aung san TB hospital, who 
bought some expensive drugs such as (Ofloxacin or Gatifloxacin, Keflor and Kanamycin 
injection in addition to drugs provided free by the TB program (HRZE + Thiacetazone + 
Clofazimine or Lamprene) where 7 patients had cure while 8 patients had fall and rise in 
sputum smear. The mean direct cost of total treatment ranged between 1.5-2 million 
kyats. Group 3 consists of 30 patients who cannot afford to buy any drug and are treated 
exclusively by low-price Anti-TB drugs available at the TB program mentioned above. 
The findings indicated them to have sputum positive up to 2 years of treatment. It was 
concluded that the low-cost drugs were not sufficient to cure MDR-TB patients and 
availability and affordability of second-line drugs is mandatory. 
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2. TRADITIONAL MEDICINE 

2.1. HERBS 

2.1.1. Hypoglycemic effect of medicinal plant (MP/CR) on rabbit model.  
These investigations were carried out to study the acute toxicity, phytochemical 

constituents and hypoglycaemic effect of medicinal plant (MP/CR) in adrenaline-induced 
hyperglycaemic rabbit model. Dried rhizome powder and 80% ethanolic extract were 
used in this study. Acute toxicity study of crude powder was carried out on albino mice of 
both sexes after oral administration. In the acute toxicity study of crude powder, it was 
found that the crude powder was not toxic up to maximal feasible dose level of 8g/kg. So, 
the median lethal dose (LD50) was observed to be more than 8 g/kg. Hypoglycaemic 
effects of 80% ethanolic extract of medicinal plant (MP/CR) at the dose level of 1.5 g/kg, 
0.75g/kg, 0.375g/kg and crude powder of (MP/CR) at dose level of 3g/kg were studied in 
'6' adrenaline-induced hyperglycaemic rabbit model. To compare the hypoglycaemic 
effects of 80% ethanolic extract and crude powder of of MP/CR with that of standard 
drug, hypoglycaemic effect of glibenclamide 4 mg/kg was investigated in adernaline-
induced hyperglycaemic rabbit model. Cross over study design was applied in this study. 

The result showed that 80% ethanolic extract of (MP/CR) at the dose level, 
1.5g/kg possessed significant decreases in blood glucose level at 2 hours (hr) (p<0.05), 
3hr (p<0.001) and 4hr (p<0.05), when compared with that of control. The mean percent 
reduction of blood glucose was 17.36%. 80% ethanolic extract at the dose level of 
0.75g/kg and 0.375g/kg showed that reduction in blood glucose level was not significant. 
Crude powder of this medicinal plant at the dose level of 3g/kg showed significant 
hypoglycaemic effect at 1hr (p<0.01) and 2hr (p<0.05). Mean percent reduction of blood 
glucose level was 13.74%. Standard drug, glibenclamide (4mg/kg) produced significant 
decrease in blood glucose level from 1hr up to 4hr (p<0.05-p<0.01). Mean percent 
reduction of blood glucose level was 29.62%. In comparison between hypoglycaemic 
effect of 80% ethanolic extract (1.5g/kg) and crude powder (3g/kg) of (MP/CR), 80% 
ethanolic extract was found to have more potent hypoglycaemic effect than that of crude 
powder (p<0.01). It was found that hypoglycaemic effect of 80% ethanolic extract of 
(MP/CR) was 58.61% and crude powder of (MP/CR) was 46.3% that of glibenclamide. 
So, hypoglycaemic effects of both 80% ethanolic extract and crude powder of this 
medicinal plant were less than that of glibenclamide. 

2.1.2. Hypoglycemic effect of medicinal plant (MP/PI) on rabbit model.  
Qualitative tests of the chemical constituents present in the aqueous extract were 

conducted. Alkaloids, flavonoids, steroids, tannins, phenols and amino acid were present 
in aqueous extract. Acute toxicity study of aqueous extract was evaluated in mice.  
Aqueous extract of MP/PI was not toxic up to the maximum feasible dose level of 5 g/kg 
body weight. Therefore the median lethal dose (LD50) was observed to be more than  
5 g/kg. Evaluation of hypoglycaemic effect of aqueous extract (3 g/kg body weight) was 
carried out on adrenaline-induced diabetic rabbits. The mean blood glucose levels of the 
control group were 224.2 ±12.7mg% at 1 hour, 283.3±10.2 mg% at 2 hours (hr),  276.3± 
25.2 mg% at 3 hr and 220.8 ±29.3 at 4 hr after whereas the mean blood glucose levels of 
the test group were 138.2 ± 17.8 mg% at 1 hr, 181± 22.7 mg% at 2 hr, 192.2 ± 36.3 mg% 
at 3 hr and 163.5 ± 28.0 at 4 hr respectively. It was found that aqueous extract (3 g/kg 
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body weight) significantly lowered the blood glucose levels at 1 hr, 2 hr, 3 hr and 4 hr (p< 
0.005 - p<0.05) respectively. The percent inhibition of blood glucose level were 60.1±9.8, 
48.9±11.1,42.9±15.9, and 44.6±13.3 at 1 hr, 2 hr, 3 hr and 4 hr respectively. Evaluation of 
hypoglycaemic effect of glibenclamide (4 mg/kg body weight) was carried out. The mean 
blood glucose levels of the control group were 225.5 ± 12.8 mg% at 1 hr,293. 3 ± 18.9 
mg% at 2 hr, 306.8 ± 22.4 mg% at 3 hr and 260.2 ± 22.9 at 4 hr after whereas the mean 
blood glucose levels of the test group were 182.5 ± 9.3 mg% at 1 hr, 217± 25.7 mg% at 2 
hr, 201.5 ± 31.3 mg% at 3 hr and 169.8 ± 30.1 at 4 hr respectively. It was found that 
glibenclamide significantly lowered the blood glucose levels at 2 hr, 3 hr and 4 hr (p< 
0.01 - p<0.05) respectively. Comparison between aqueous extract and glibenclamide was 
not significantly different. 

2.1.3. Hypoglycemic effect of (o v Jo D;) Punica granatum Linn. on rabbit model.  

The aim of this study is to determine phytochemical constituents, acute toxicity 
and the hypoglycaemic effect of ovJoD; Punica granatum Linn. Seventy percent 
ethanolic extract was extracted from the air-dried seed of Punica granatum Linn. The 
fruit juice was freshly prepared by electric blender and then concentrated fresh fruit juice 
without seed into dry powder. Qualitative tests of the chemical constituents present in the 
fresh juice without seed, concentrated fresh juice without seed and seed were conducted. 
Flavonoids, terpene, reducing sugar, tannins, glycosides, saponin, amino-acid and vitamin 
C were present in the fresh juice without seed and concentrated  fresh juice without seed 
except marked reducing sugar in concentrated juice without seed. Flavonoids, glycosides, 
tannins and amino-acid were present in seed. Acute toxicity study of the fresh juice with 
seed, concentrated fresh juice without seed and 70% ethanolic extract of dried mature 
seed were evaluated in mice. The fresh juice with seed was not toxic up to 66.6ml/kg and 
both the copcentrated fresh juice without seed and 70% ethanolic extracts of dried mature 
seed were not toxic up to the maximum feasible dose level of 6 g/kg body weight. 
Therefore the median lethal dose (LD50) was observed to be more than 6 g/kg. Evaluation 
of hypoglycaemic effect of the fresh juice with seed (40ml) which is six times human 
dose, the concentrated fresh juice without seed (3g/kg) and 70% ethanolic extract (3g/kg 
body weight) was carried out on adrenaline-induced diabetic rabbits. It was found that 
only 70% ethanolic extract of mature seed (3 g/kg body weight) showed significantly 
lowered the blood glucose levels at 2 hr and 3hr respectively (p< 0.05). The percent 
inhibition of blood glucose levels were 38.5% at 2 hr and 41.8% at 3 hr. The fresh juice 
with seed and the concentrated fresh juice without seed were shown not to significantly 
lower the blood sugar level. 

2.1.4. Hypoglycemic effect of locally grown saffron Carthamus tinctorius L. (q l;yef;) on 
rabbit model. 

The aim of this study is to determine phytochemical constituents, acute toxicity 
and the hypoglycaemic effect of locally grown saffron Carthamus tinctorius L. (q l;yef;) 
Aqueous extract was extracted from the air-dried locally grown saffron. Qualitative tests 
of the chemical constituents present in the aqueous extract were conducted. Flavonoids, 
terpene, glycosides, alkaloid, protein and steroid were present in the aqueous extract. 
Acute toxicity study of aqueous extract of dried whole plant was evaluated in mice. The 
aqueous extract was not toxic up to the maximum feasible dose level of 8g/kg body 
weight. Therefore the median lethal dose (LD50) was observed to be more than 8g/kg. The 
hypoglycaemic effect of aqueous extract (3g/kg body weight) was carried out on 
adrenaline-induced diabetic rabbits. The mean blood glucose levels of the control group 
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were 278.7 ± 14.2 mg% at 1 hr, 351.7 ± 21.7 mg% at 2 hr, 377 ± 16.1 mg% at 3 hr and 
304.5 ± 37.7 at 4 hr after whereas the mean blood glucose levels of the test group were 
230.8 ± 28.9 mg% at 1 hr, 297.8 ± 29 mg% at 2 hr, 329.5 ± 17.3 mg% at 3 hr and 292.0 ± 
29.9 at 4 hr oral administration. It was found that aqueous extract (3 g/kg body weight) 
which is 120 times human doses showed significant lowering the blood glucose levels at 
1hr and 3hr respectively (p< 0.05).  

2.1.5. Hypolipidemic effect of locally grown saffron Carthamus tinctorius L. (q l;yef;) on 
triton induced hyperlipidiemic rat model.  

 The reputed hypolipidemic effect of locally grown saffron Carthamus tinctorius 
L. (q l;yef;)was carried out on triton induced hyperlipidemic rat model. The 30% ethanolic 
extract of saffron leaves and stem (2g/Kg) and Standard drug Lovastatin (500mg/Kg) 
intraperitoneally. The mean blood total cholesterol levels of the control group were 43.1 ± 
2.4 mg% whereas the mean blood total cholesterol levels of the triton treated group were 
97.5 ± 8.1mg%. The triton treated rat were significantly higher total cholesterol 
(p<0.0005) than the control. The mean blood total cholesterol levels of the saffron leaves 
and stem treated group were82.7±8.1 mg% and 86.8 ± 6.4 mg%.  The mean blood total 
cholesterol levels of the lovastatin treated group were 66.6 ± 5.3mg%. Both saffron leaves 
and stem treated rat showed not significant lowering the total cholesterol but the standard 
Lovastatin treated rat showed significant lowering of the total cholesterol (p<0.05). 

2.1.6. Hypolipidemic effect of (o v Jo D;) seed on triton induced hyperlipidemic rat model.  

The reputed hypolipidemic effect of locally grown (o v Jo D;) seed was carried out 
on triton induced hyperlipidemic rat model. The 70% ethanolic extract of (o v Jo D;) seed 
(2g/Kg) and Standard drug Lovastatin (500mg/Kg) was applied intraperitaneally. The 
mean blood total cholesterol levels of the control group were 43.1 ± 2.4 mg% whereas the 
mean blood total cholesterol levels of the triton treated group were 97.5 ± 8.1mg%.  The 
triton treated rat showed significantly higher total cholesterol (p<0.0005) than the control. 
The mean blood total cholesterol level of the test group was 77.9 ± 7.4 mg% whereas the 
mean blood total cholesterol level of the lovastatin treated group was 97.5 ± 8.1mg%. The 
70% ethanolic extract of(ovJoD;) seed treated rat did not show significant lowering of the 
total cholesterol but the standard Lovastatin treated rat showed significant lowering of the 
total cholesterol level(p<0.05). 

2.1.7. A study of the anti-hypertensive effect of medicinal plant, MHT 03 (Whole plant) 
on mild to moderate hypertensive patients.  

A clinical trial to determine the anti-hypertensive effect of medicinal plant (MHT-
03) (Whole plant) tablet has been carried out in 10 mild to moderate hypertensive patients 
attending the medical out patient department (OPD) of Thingangyun Sanpya hospital, 
Yangon and Traditional Medicine Hospital, Yangon. At present, 8 patients were recruited 
and 5 patients completed this trial study. After washout period of 3days, patients were 
treated with MHT-03 whole plant crude powder tablet 3g tds (orally) daily for 12 weeks. 
On the first day of the trial drug study, blood pressure was monitored at 0 hr , 0.5hr, 1hr, 
2hr, 3hr after first dose of trial drug . Then blood pressure monitoring was done weekly 
up to 12 weeks. In the 5 patients, the result showed that reduction of blood pressure from 
base line level was seen at 0.5hr-1hr after the first dose and was maintained up to 3hr post 
dose. After 12 weeks of treatment with this trial drug, it was observed that significant 
reduction of blood pressure was seen from 146±5.48/98±4.47 mmHg (initial blood 
pressure) to 128±8.37/85±5mmHg (P<0.01). So, it was found that after 12 weeks of 
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treatment, mean lying systolic blood pressure and diastolic blood pressure reduction from 
initial blood pressure were 20mmHg(p<0.01) and 13mmHg (p<0.05) respectively. No 
untoward effects were seen in these 5 patients. 

2.1.8. Utilization of “Paya-say”, prepared from traditional method, for the treatment of a 
variety of ailments in Yangon and Mandalay 

 The usefulness of Paya-say, documented in the relics of Lord Buddha for the 
prevention and treatment of a variety of ailments, has influenced strong belief and 
extensive use within some communities in Yangon and Mandalay. Paya-say was prepared 
from 4 fruits (ZD;-zLo D;/zefcg;o D;/u spko D;/o #pfo #m;o D;) which are dried and immersed in cow’s 
urine contained in ceramic jars for 1-3 months. The sediment residues of the fruits were 
discarded (although some formulated them into tablets), and the filtered urine was taken 
as single or divided doses of 50-100 mL daily, either as health promoter or as a 
prevention or cure for ailments. A cross-sectional survey on the utilization of Paya-say for 
various ailments were studied in Yangon and Mandalay, retrospectively, using secondary 
data from registers, and prospectively, using structured questionnaires and recording of 
interviews to those who come and collect the urine at the distribution centre (distributed 
free of charge as donation). The objective is to identify the population utilization Paya-
say, their socio-demographic characteristics, knowledge, perception and ailments for 
which it was used, the reason underlying its use, mode of collection, preparation and 
dispense, outcome and satisfaction of the consumers. In the prospective study, a total of 
48 out of 62 subjects who came to collect the urine either for themselves or on behalf of 
the consumers agreed to participate in answering the structured questionnaires and 
interview. In the retrospective study, secondary data from register of 1217 patients for the 
year 2004-5 were recorded into proformas. The overall findings indicated that majority of 
users were from Mandalay (77.1%), between 26-67 years (mean 45.8 years) with 66.7% 
having treatment with western medicine previously. The education status varied widely 
from illiterate, laborers to skilled professionals including teachers and doctors. Most users 
have strong belief (72.9%) in its preventing, curing or alleviating of ailments while others 
used it because of hopelessness of the disease, curiosity, no cost and nothing to lose by 
trying attitudes. Majority (70.8%) claimed to be regular, long-term users, who have 
noticed no problems or side effects during consumption. Some (10.4%) mentioned about 
the nauseating smell and unpalatable taste of urine which they soon got use to after some 
time. However, many patients were non-compliant, taking it as convenient in the form of 
health promoter for feeling of well-being rather than a medicine needing strict compliance 
to dose, frequency and duration of use. In spite of these limitations, more than 75% of 
patients were totally satisfied saying that they experienced some relief of symptoms 
within a month of taking treatment. Secondary data from registers indicated that the 
majority of subjects taking  treatment were for chronic, disabling diseases such as 
cerebro-vascular diseases/paresis (23.1%), hypertension and heart diseases (21.1%), 
diabetes and its complications (14.5%), chronic recurrent arthritis (13.9%). chronic 
obstructive airway diseases (12.6%), skin disorders and chronic skin ulcers (9.3%), 
recurrent oedema secondary to liver and kidney diseases (8.7%), chronic indigestion and 
heart burns (4.1%) menstrual disorders (1.9%) and hopeless cases like cancer, HIV and 
hepatitis B (10.8%). About 4% did not have any disease or disorder but took treatment 
either for preventive purposes or as health promoter saying that they feel alert and could 
work better with regular intake. It was recommended that an in-depth study is needed to 
assess its true value and utilization as a traditional medicine. 
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2.1.9. Hypoglycemic effect of “Paya-say”, prepared from traditional method, on rabbit 
model. 
The aim of this study is to determine acute toxicity and the hypoglycaemic effect 

of “Paya-say”, prepared by traditional method. Acute toxicity study of “Paya-say”, was 
evaluated in mice. The “Paya-say”, was not toxic up to the maximum feasible dose level 
of 53ml/kg body weight. Therefore the median lethal dose (LD50) was observed to be 
more than 53ml/kg. The hypoglycaemic effect of “Paya-say”, (15ml/kg body weight) 
which is 7.5 times human doses was carried out on adrenaline-induced diabetic rabbits. 
The mean blood glucose levels of the control group were 289 ± 10.5 mg% at 1 hr, 
357.8±15.1 mg% at 2 hr, 363.7 ±14 mg% at 3 hr and 308.8±33.2 at 4 hr after whereas the 
mean blood glucose levels of the test group were  266.5±  2.7mg% at 1 hr, 326.8 ± 52.2 
mg% at 2 hr, 282.5 ± 39.9 mg% at 3 hr and 242.2 ± 40.3at 4 hr oral administration.  It 
was found that “Paya-say”, 15ml/kg body weight did not show significant lowering of the 
blood glucose levels at 1 hr, 2hr, 3hr and 4hr respectively.  

2.2       DOSE FINDING/ CLINICAL TRIALS 
2.2.1 Clinical trial of five medicinal plants possessing anti-mycobaterial activity 

combination with western medicine on multi-drug resistant tuberculosis patients. 

Extracts of five Myanmar medicinal plants were found to possess significant in 
vitro anti-mycobacterial activity. Chemical screening did not indicate any presence of 
toxic organic constituents. Acute and sub-acute toxicity tests in mice and rats showed no 
significant abnormalities in biochemical, haematological and histo-pathological changes 
in both the control and the test groups. With consideration to medical ethics in human 
trials, the above five promising plant extracts were allowed for clinical trials, on selected 
cultured-proven (15) MDR-TB patients from the Aung San Tuberculosis Hospital who 
had not shown satisfactory response to the routinely given second-line anti-TB drugs up 
to a minimal of two years. Also, for ethical reasons, the plant extracts were only allowed 
to be given in addition to the already receiving second-line anti-TB drugs (Kanamycin, 
thiacetazone or quinolones), to which they had shown no response. 

A dose finding study was conducted, starting from the minimal dose used by 
traditional practitioner and slowly increasing to their maximum tolerable dose. All plant 
extracts were found to be well tolerated and all patients showed significant improvement 
from 3 months up to one year of treatment. This study indicated that these reputed 
Myanmar indigenous medicinal plants can become potentially valuable anti-TB drugs in 
the near future.  

SERVICES PROVIDED 
ACADEMIC 

Sr. 
No. Name Course Responsibility 

1. Dr. Aye Than PhD (Zoology), MMed Sc 
(Pharmacology) 
DrMedSc (Rehibilitation medicine) 

Co-supervisor 
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2. 
 
 
3. 
4. 
5. 
6. 

Dr. May Aye Than 
 
 
Dr. Khine Khine 
Lwin  
Daw Mu Mu Sein 
Myint 
Dr. Aye Than 
Dr. May Aye Than 

PhD (Botany), PhD (Zoology), 
PhD (Chemistry), MMed Sc 
(Pharmacology) 
DrMedSc (Rehibilitation), M.D. Sc 
M Res (Zoology) 
M Res (Zoology) 
1st year MMedSc (Pharmacology) 
students from IM (I), IM (II) and 
Defence Services Academy  

Co-supervisor 
 
 
Co-supervisor 
Co-supervisor 
Honorary-
Lecturer 

LABORATORY 
1. Acute toxicity test for traditional medicine formulations and medicinal plant 

products 
Thale thee 
Paya-say 
Saffron – Medicinal plants 04 P01 (From DMR, Central Myanmar) 
 

2.    Phyto-chemical characterization of traditional medicine formulations and medicinal 
plant products                      

Thale thee 
Medicinal plants 04 P01 (From DMR, Central Myanmar) 
Saffron 
Paya-say 
 

3.       Adulteration test for traditional medicine formulations 
TMF Code No 1 to 14 
 

4.   Detection of heavy metals from traditional medicine formulations, water, food and 
medicinal plant products by using Atomic Absorption Spectrophotometer 

Determination of Arsenic, in water after removel of Alunima gel 
Determination of Lead from 16 kinds of food and beverages 
Determination of Arsenic in nail samples 21 patients from Irrawaddy and  
5 patients from Pago Division  
Determination of Arsenic in water, 50 samples from Pago Division 
Determination of Arsenic and Lead in Paya-say 
Determination of Arsenic and Lead in beverages (Shwe Yee Myanmar 
Co.Ltd) 
 

5.    Determination of drugs from dosage formulations by using High Performance 
Liquid Chromatography and UV, IR Spectrophotometer 

Determination of rifampicin from different dosage formulations. (15 
different formulations) 

  Chemical characterization 
Identification of active compound from stevia rebaudiana Bertoni 
compositae, Acorous calamus 

 Hypoglycemic activity on rabbit model 
Thale thee 
Paya-say 
Medicinal plants 04 P01 (From DMR, Central Myanmar) 
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 The Pharmaceutical Toxicology Research Division is established under the 
National Poison Control Centre, and involves two major areas of activities. The first is to 
conduct research projects on drug-related poisoning and toxicity and the second is to 
provide information and analytical services to the health sector on the prevention, control 
and management of drug poisoning. Major research areas include (1) poison 
epidemiology, (2) clinical toxicology, (3) experimental toxicology and finally, (4) 
analytical toxicology for methodology development. Provision of services includes drug 
screening and identification in cases of unknown poisoning and quantification of drug 
levels to support treatment in cases of acute poisoning and provision of poison 
information to doctors and health care professionals in selected major hospitals.     

 
RESEARCH PROJECTS 
1. NON-COMMUNICABLE DISEASES 

1.1. CANCER 
1.1.1. Pharmacovigilance: control of adverse effects of anti-cancer drug therapy in breast 

cancer patients  
 One of the main functions of preventive toxicology at the NPCC is to control the 
toxic effects of drugs with narrow therapeutic index and wide inter-individual variability 
in toxicity and response like anticancer agents through the use of therapeutic drug 
monitoring. The present study monitors the plasma levels of methotrexate and the adverse 
effects encountered during the first cycle of the CMF regime in   twelve patients with 
breast cancer (inclusion criteria clinical stage II/III, locally advanced or metastatic, and 
above 80% in Karnofsky Performance Status Scale) at the Cancer Ward, YGH. The peak 
and trough concentrations were then used for individualizing dosage regimens (total dose 
and dose intensity) at the subsequent cycles by the use of population pharmacokinetic 
software (Kinetica 4.1). The IV bolus dose of methotrexate, dose-ranging between 60-70 
mg, was found to produce a peak plasma concentration of 2.7 ± 1.1µg/ml in 0.5 hours 

PHARMACUTICAL TOXICOLOGY RESEARCH DIVISION 
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followed by a bi-exponential decay in plasma concentration down to 0.54 ± 0.09 µg/mL in 
5 hours. The plasma levels were found to lie within therapeutic range, and below the 48 
hour toxic concentration of 0.41µg/mL. Further dosage individualization in the subsequent 
cycles were found to significantly reduce the inter-individual variability in plasma 
concentration as well as incidence of side effects including alopecia (66.7% to 50%), 
lethargy (58.3% to 16.7%), loss of appetite (50% to 41.3%), diarrhea (41.7% to 16.7%), 
dizziness, headache and low grade fever (33.3% to 16.7%). Improvement in the laboratory 
parameters include hematological (fall in red cells and platelets) and liver function (rise in 
bilirubin and liver enzymes) to improve from 66.7% to 50% and 25% to 16.7% 
respectively. However, a larger sample size and continued follow-up is needed to verify 
its long-term outcome in these patients. Outputs will be presented at the poster show, 
University of Nursing, on “World Cancer Day, 2006”.  

2.1. POISONING  
2.1.1. Monitoring of poisoning cases at YGH and NYGH (2004 to 2005) 

Epidemiology studies on poisoning are done with the aim to increase the 
awareness, understand the potential public health impact, establishing causal links 
between exposure and disease, and preparedness of laboratory diagnostic methods and 
clinical management schemes. Registry from the Department of Hospital Records, YGH 
and NYGH, diagnosed and treated as poison cases, categorized under ICD-10, T36 to 
T65, basic codes 284 and 285 were collected and analyzed. Out of a total of 6875 
admissions, 449 cases (6.53%) were identified as poisoning other than snake bite. Type of 
poisoning is largely intentional (self-poisoning; 64.4%), with 31.6% accidental, 1.3% 
with criminal intention and 2.9% undetermined. Drug overdose stood the highest, 41.2% 
of all poison cases, in 2004-2005, with sedatives (diazepam group), antipsychotics 
(phenothiazines) and antidepressants (amitriptyline group) being the commonest (6.4%, 
5.8% and 5.3% of the total poison cases, respectively), followed by paracetamol and 
chlorpheneramine (5.3% and 2.7% respectively) and analgesics (aspirin and dipyrone; 
1.6%). Abuse of illicit drugs constituted 2.4%. Accidental drug overdose with consequent 
adverse effects were seen mainly with cardiac drugs like propranolol, digoxin, calcium 
channel blockers and nitrates, and with cough suppressant, dextromethorphan. Pesticide 
poisoning is the second commonest (19.8%). Increasing trend was also seen with food 
(7.3%) and corrosives (6.2%). Incidence of mixed poisoning, including drugs, alcohol, 
pesticides and chemicals, was 3.3%, and has caused problems in providing specific 
treatment and antidotes. In 5.6% of the cases, the cause of poisoning was unknown and 
treatment was mainly directed towards supportive therapy. Most patients recovered 
without undue consequences (92.7%), but 7.3% expired in spite of treatment. Main causes 
of mortality include unknown (3.3%), mixed (2.4%) and pesticide (1.6%) poisoning. The 
study highlighted the importance of analytical support in unknown and mixed poisoning 
to prevent unnecessary mortality and the need for continuous monitoring and 
documentation for emergency preparedness in its management since reports had indicated 
a changing trend of poisoning each year.  
2.1.2. Effect of oral n-acetylcysteine in acute paracetamol poisoning: role of 

toxicokinetics in the assessment of prognosis  
Acute paracetamol poisoning is the common intentional poisoning that can result 

in fatal hepatic damage without prompt effective treatment. Since recommended 
parenteral n-acetylcysteine (BNF, 2004), is scarce and extremely expensive, oral n-
acetylcysteine is currently used as its practical alternative at the Poison Treatment Unit, 
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NYGH. The main objective of the study was to establish the protective effect of oral n-
acetylcysteine in acute paracetamol poisoning, using principles of toxicokinetics, and 
based on parameters generated by population software (Kinetica 4.1). Identi-
fication/analysis of paracetamol levels was done in urine, gastric lavage fluid and blood 
samples of 34 patients admitted to the Poison Treatment Centre, NYGH, between 2003-
2005, for acute overdose of paracetamol or paracetamol containing analgesics. Spot 
identification showed urine and gastric lavage fluid of all patients to be strongly positive 
and subsequent analysis by spectrophotometric and HPLC methods showed extremely 
high paracetamol concentrations in urine (>500 mg/L) and lavage fluid (>40 mg/L). Oral 
n-acetylcysteine was given to 25 patients (>20 tablets; high risk), on admission, of which 
antidotal therapy withdrawal from 12 patients was done when subsequent analysis 
revealed paracetamol levels to be lower than the normogram risk line. Remaining 9 
patients were given supportive therapy only (<20 tablets; low risk), and as their 
paracetamol levels were well below the normogram risk line. Disposition kinetics on 
continued monitoring by HPLC indicated exponential decline of paracetamol 
concentration, and a significant inhibition of toxic reactive metabolites formation on the 
chromatogram. Oral n-acetylcysteine available in Myanmar is an effective alternative to 
IV acetylcysteine and paracetamol plasma levels can be taken as valuable indicators for 
deciding the need of antidotal therapy. In addition, the study showed that HPLC analysis 
has advantage in selected cases where monitoring for prognosis is essential. Outputs were 
presented at the Myanmar Health Research Congress 2005.  
2.1.3. Effect of Ethylene Glycol and n-Acetylcysteine on Paracetamol-induced 

Hepatoxicity in Mice 
The ideal therapy indicated for acute paracetamol overdosage involves 

administration of antidote, n-acetylcysteine, given as IV infusion in 5% dextrose (BNF, 
2002). Parenteral n-acetylcysteine is very expensive and is not available in Myanmar. The 
present study was conducted with the aim to verify the effectiveness of oral n-
acetylcysteine (MUSOL; Mekophar Chemical Pharmaceuticals) currently used at the 
Poison Treatment Centre, NYGH, for preventing hepatic damage in acute paracetamol 
overdose. It has been reported that oral n-acetylcysteine is just as effective as IV n-
acetylcysteine, provided that it is given within 8-12 hours of acute ingestion. Five groups 
of mice, ddy strain, weighing 24-30 g were tested. Control group (Group 1) mice were 
challenged with oral paracetamol 0.5, 0.75, 1, 1.25, 1.5, 1.75 and 2g/kg, and LD50 
calculated. Test groups (Group 2 & 3) received oral n-acetylcysteine 150 mg/kg at 6 and 
16 hours, after the challenging dose of paracetamol (protected group), respectively. Group 
4 was given ethylene glycol, 2 ml 6 hourly for three doses, before the challenging dose of 
paracetamol (high-risk group). Group 5 received paracetamol, orally, 0.5 grams twice 
daily for 10 days. Vital organs of all animals (including those survived and humanely 
sacrificed) were removed for histological examination. Paracetamol plasma levels, 
obtained by retro-orbital puncture, were also analyzed by HPLC. The median lethal dose, 
LD50, of Group 1 was 1.5 g/kg with 95% confidence limits of 0.88-2.55 g/kg. This dose-
effect curve showed a shift to the left to 0.75 g/kg in Group 4 (high-risk group) and a shift 
to the right to >2 g/kg in Group 2 and 3 (protected group). Measuring of paracetamol 
levels and its metabolites in the blood, and the LD50, were supported by the protective 
effect on hepatic necrosis seen in the histological findings. Multiple-dose paracetamol 
administration showed no changes except highly pigmented nuclei in the hepatic cells. 
The study supported the use of oral n-acetylcysteine as a rationale and economic 
alternative to the parenteral form in the prevention of hepatic necrosis in acute 
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paracetamol overdosage. Outputs were presented at the Myanmar Health Research 
Congress 2005. 
2.1.4.  Reliability of different analytical methods used for identification and 

quantification of unknown drugs in acute poisoning 
For a practicing physician, toxicological analyses are useful in their contribution 

towards diagnosis and decision making on whether antidotes or active elimination therapy 
is needed. The objective of the study is to prioritize and develop rapid and reliable 
analytical methods for screening of unknown drugs in acute poison cases with available 
resources at DMR (LM). Methodology involved selection of drugs that are most 
frequently encountered in clinical situation, amitriptyline and diazepam for intentional 
poisoning, and chloroquine and propranolol for accidental poisoning. Extraction, isolation 
and measurement of known amount added to blood or plasma and comparing with 
standards measured directly without extraction was done using UV spectrophotometric 
(for amitriptyline and diazepam) and fluorometric methods (for chloroquine and 
propranolol). For basic drugs like chloroquine and propranolol, 1,2-dichloroethane proved 
to be reliable and cheap over other more expensive solvents like n-haptane while diethyl 
ether proved to be reliable for amitriptyline. However, diazepam did not indicate good 
results with either of the solvents. Assay validation showed a recovery of chloroquine, 
propranolol and amitriptyline ranging from 72.9-89.4%, accuracy, inter-day precision of 
<10% (range 6.7-8.4%), lower limit of detection and sensitivity of 0.02 µg/mL for 
chloroquine and amitriptyline, down to 0.005 µg/mL for propranolol. Chloroquine and 
propranolol did not show good stability (intra-day precision) in extracted solvents as 
amitriptyline and same-day analysis is essential. As drugs levels are usually higher than 
normal in acute poisoning, and time being a critical issue, the above methods can be 
considered acceptable for emergency analysis and timely intervention in acute poisoning. 
The study indicated that simple chemical methods can provide reliable results and also, 
valuable indicators for planning effective treatment in acute poisoning. 

3. ENVIROMENTAL HEALTH 
3.1. CHEMICAL HAZARDS 
3.1.1. Health Impact and Toxicity Hazards of Pesticide Residues in High-risk 

Agricultural Workers 

Three main types of pesticides, organophosphates, organochlorines and 
pyrethroids, are used in Myanmar for agricultural purposes and pesticide poisoning is one 
of the specific occupational health problems among agricultural workers. Since symptoms 
of poisoning are seldom noticeable, appearing years later and often mistaken for other 
diseases, current management is aimed mainly towards prevention of poisoning through 
identification of high-risk groups, detection and surveillance of the presence of pesticide 
residues in biological samples. The study aims to determine the socio-demographic 
characteristics, clinical effects, possible association of pesticide residues and the resultant 
health impact among long-term pesticide-exposed agricultural workers. A total of 108 
agricultural farmers and workers from villages in Hinthada Township, Ayeyarwaddy 
Division, with history of chronic exposure to pesticides of at least 3-4 hours a day, 3-4 
months a year for at least 5 years, were recruited by systematic random sampling. They 
were subjected to pre-tested questionnaires on knowledge, perception and practice 
concerning pesticide usage, and were further interviewed by trained interviewers on 
personal hygiene, adverse events (early and late) should they occur, and the action taken 
for alleviation of these symptoms. All farms in the present study were found to use 
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pyrethroids (cypermetrine and deltametrine) exclusively. Majority of workers (73.4%) 
knew the hazardous nature of pesticides but have limited knowledge on preventive 
measures and the consequences that can result if ignored (30.7%). Only 12.8% practiced 
minimal protective measures like wearing long sleeves and caps, which cannot yet, be 
considered adequate. Incidence of accidental and intentional poisoning was reported to 
occur but none mentioned encountering chronic poisoning by pesticides. Wide range of 
symptoms including, severe pallor, discoloration of skin and mucous membrane, 
especially in the hands, face and lips, edema, tiredness, palpitation, lethargy, tightness of 
chest with asthmatic symptoms and the frequent feeling of unwellness especially after 
spraying were noted. However, these symptoms were either ignored as common 
occurrence or were diagnosed and treated as tuberculosis, heart diseases, skin diseases, 
malaria and chronic anemia should they become troublesome. GC-MS displayed low-
level peaks consistent with pyrethroid, cypermetrine, in the blood of some workers but no 
significant correlation was seen probably because the samples were not collected during 
the spraying season. Except for anemia and eosinophilia, hematological and biochemical 
parameters were within normal limits. The study indicated the need for health education 
on hazards and prevention of chronic poisoning in high-risk agricultural workers. Outputs 
were presented at the Myanmar Health Research Congress 2005. 

SERVICES PROVIDED 
ACADEMIC 

Sr. 
No. Name Course Responsibility 

1.      Dr. Thaw  Zin 3rd MBBS Students (UM-2; DSMA) External 
examiner 

  Board of studies in Pharmacology for 
post-graduate students (MMedSc and 
PhD) 

Member 

  1st year MMedSc (Pharmacology) 
4thyear BPharm (Institute of Pharmacy) 

Honorary 
lecturer 

LABORATORY 
Sr. 
No. Name Designation Responsibility 

1. Dr. Thaw Zin Deputy Director/ 
Head  

Supervisor/interpretation of 
results 

2. Dr. Khin Chit Research Scientist Organizer/ interpretation of 
results 

3. Drs. Ohnmar May 
Tin Hlaing & Wai 
Moe Lwin 

Research Officers Information retrieval, 
communication and 
dissemination 

4. Daw Kyi May Htwe  Research Officer Chief chemist/Laboratory-in-
charge 

5. Daw Moe Moe Aye Technical Assistant 2 Analytical chemist/equipment 
handling 

6. Daw Myint Thuzar 
Thant 

Technical Assistant 3 Analytical chemist/screening 

7. Daw Yu Yu Nwe Technical Assistant 3 Documentation 
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Deputy Director & 
Head 

… Dr. Ye Tint Lwin MBBS MMedSc(Physiology) 

Research Scientist … Dr. Tin Khine Myint MBBS MMedSc(Physiology) 
Research Officer … Daw Tin Tin Yee BSc(Mathematics) 
 … Dr. Kyaw Zeya MBBS 
 … Daw Ni Thet Oo BVS 
Research Assistant (2) … Daw Sanda Win BA(Psychology) 
 … Daw Htike Htike Soe BSc(Botany) 
 … Daw Khin San Lwin BA(Psychology) 
Research Assistant (3) … Daw Ni Ni Than BSc(Chemistry) 
 … Daw Wah Wah Win BA(Geography) 
 … Daw Thandar Than 
 … Daw Htet Htet Lwin BA(Myanmarsar) 
 … Daw Yi Yi Mon 
Research Assistant (4)   … Daw Thandar Aung BSc(Mathematics) 
Laboratory Worker … Daw Kyi Kyi Htwe 

The division had carried out research projects on Sports Physiology and Growth, 
Development and Fitness. 

 
RESEARCH PROJECTS 
1. HEALTH SYSTEMS RESEARCH 

1.1. ADOLESCENT HEALTH 
1.1.1. Longitudinal study of changes of size, build and body composition in adolescents 

The study was conducted as fourth year on the same school-going children who 
participated in the last three years. A total of 247 school-going children (145 boys and 
102 girls) were studied in this year.  There was significant difference in mean body fat % 
(14.26 ± 4.78 %) in boys and (19.82 ± 3.79 %) in girls, but the differences in height, 
weight, BMI, bi-acromial and bi-iliac widths and various lengths of the limbs between 
boys and girls were not significant. Mean height for age and mean weight for age in both 
boys (133.56 ± 6.64 cm and 28.40 ± 6.79 kg, respectively) and girls (133.44 ± 13.97 cm 
and 28.28 ± 6.19 kg, respectively) were found to be within normal range of NCHS 
standard and these values were greater than those values of NASP/DMR project in 1982-
1986 (125.95 cm and 23.07 kg, respectively for boys and 126.05 cm and 23.39 kg, 
respectively for girls). The increments in mean height per year of boys were 5.45, 5.55 
and 5.25 cm, respectively and those of girls were 5.14, 6.09 and 4.96 cm, respectively. 
Per year changes in body size, shape and composition in both boys and girls were not 
remarkable. 

PHYSIOLOGY RESEARCH DIVISION 
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1.1.2. Cardiovascular response of young adult computer game players 

Twenty-three apparently healthy normal male volunteers aged between 14 and 22 
years (Mean ± S.D: 16.59 ± 2.55) participated in the study. Heart rate (HR) (bpm) was 
recorded for every 5 mins by Polar Pacer and BP (mmHg) was measured by using 
Mercury Sphygmomanometer, for every 15 minutes, while the subject played the 
computer game of his choice. Total duration of the playtime varies from 2 to 2½ hours. 
The highest rise seen in HR, Systolic blood pressure (SBP) and Diastolic blood pressure 
(DBP), individually were 181, 140 and 90, respectively. Mean HR (103 ± 4.75; range: 84-
110) and mean increment (20; range: 10-26) of the subjects with family history of 
hypertension (n=10) were significantly greater than the mean HR (87 ± 2.75; range: 76-
92) and mean increment (11; range: 7-16) of other subjects (n=13). HR increment was 
associated with duration of playtime and also seen as fluctuations probably produced by 
the excitement of the game. BP changes were not significant. HR and BP returned to 
normal within a few minutes at the end of the game. The present study showed that heart 
rate rose significantly from the baseline values during computer game playing. Since 
enhanced heart rate responses to computer game playing were observed in subjects with 
family history of hypertension, it could be assumed that the genetic predisposition to 
hypertension may play a role in modifying the responsiveness to stress in Myanmar 
population. 

1.2. SPORTS PHYSIOLOGY 
1.2.1. Physiological profile of Myanmar women boxers 

To study the physiological profile of Myanmar women boxers, five women boxers 
selected for 23rd SEA Games were studied. Mean age, height, weight, BMI and fat% were 
22 ± 2.83 yr, 152.74 ± 1.7 cm, 51.52 ± 2.58 kg, 22.07 ± 0.79 kg/m2 and 17.74 ± 2.30 % 
respectively. Their aerobic capacity measured in terms of PWC170 was 842.72 ± 62.51 
kpm / min and mean anaerobic capacity for arm and leg were 556.8 ± 36.56 kpm / 30sec 
and 878.4 ± 74.65 kpm / 30 sec respectively. Regarding muscle strength, mean right 
hand-grip, left hand-grip, back strength and leg strength were 31.2 ± 2.17 kg, 28.4 ± 3.36 
kg, 70.8 ± 9.2 torque and 77.8 ± 7.6 torque respectively. These values were found to be 
average level of equivalent international standard. Apart from mild hypochromic 
microcytic anaemia, other blood parameters and biochemical profiles such as random 
blood sugar, total plasma protein and plasma albumin were within normal range. The 
anaemia was treated before competition. These data will be used as base line data for 
future studies.  

1.2.2. Measurement of isokinetic muscle strength on top athletes 
To study the isokinetic muscle strength of Myanmar top athletes, leg muscles and 

back muscle strength were measured in 349 athletes (199 males and 150 females) from 22 
Sports Disciplines selected for 23rd SEA Games, Philippines, 2005. Leg muscle strength 
was found to be greatest in rowers (239.5 ± 40.91 torque) and lowest in boxers (87.13 ± 
12.2 torque) in the case of male athletes and in female athletes, the greatest value was 
found in rowers (150.43 ± 27.53) and that of gymnastists (62.5 ± 6.36 torque). In the case 
of back muscle strength, male rowers (183 ± 31.18 torque) and female rowers (105.52 ± 
27.53 torque) score highest and male karataedo players (66.5 ± 6.63 torque) and female 
tennis players (37 ± 4.55 torque) score lowest. The results were analyzed according to 
their sport specific requirements and gave appropriate suggestions to coaches and doctors 
of above sport disciplines to improve their performance. 
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Deputy Director & Head … Dr. Win Aung    MBBS  MMedSc (Biochemistry) 
Research Officer … Dr. Mya Mya Aye  MBBS  MMedSc (Microbiology) 
 … U Than Htay   Dip: in Technology (Electrical) 
Research Assistant (2) … Daw Tin Tin Aye  BSc (Zoology)  DFT 
Research Assistant (3) … Daw Khaing Khaing Moe 
Research Assistant (4) … Daw Min Thida Oo BSc( Botany ) 
 … Daw May Cho Aung BSc(Botany)   MSc(Environmental 

Studies) 
 … Daw Mya Mya Htwe BSc(Zoology)  MSc 

(Biotechnology) 
Laboratory Worker … Daw Yin Yin Kyi 
  

 The major work of Vaccine Research Division is to carry out the research on 
Hepatitis B viral infection and related vaccines. However, during the year under report, 
the division was primarily engaged in quality assurance (QA) of the newly developed 
products; recombinant HB vaccine and plasma derived HB vaccine. Therefore, Vaccine 
Research Division is responsible for controlling the quality management system of the 
plant and vaccines, starting from the receipt of raw material to the release of finished 
products.  For the time being, our division has been trying to establish the Good 
Manufacturing Practice (GMP) in the Hepatitis B Vaccine Plant which ensures that 
vaccines are consistently produced and controlled to the quality standards appropriate to 
their intended use and as required by the marketing authorization. The major functions of 
the QA Division are : documentation, GMP audit, GMP training, calibration /validation, 
preventive maintenance of equipment and systems, environmental monitoring, material 
and product control, in process control, change control, investigation of deviation and 
customer complaints and annual product review . 

 
RESEARCH PROJECTS 
1. HEALTH SYSTEMS RESEARCH 

1.1. BLOOD SAFETY 
1.1.1. Study of the co-existence of HBsAg and anti-HBsAg in some blood donors of 

National Blood Bank, Yangon General Hospital. 

Usually, antibody to HBsAg (anti-HBsAg) is detected a few weeks after 
disappearance of HBsAg in the blood of infected persons and denotes recovery.  
However, the findings of anti- HBs activity in blood of the HBsAg carriers were reported 
in some international publications. In this study, the co- existence of the HBsAg and anti-
HBsAg was studied in 120 HBsAg positive blood donors, from National Blood Bank, 
YGH where the HBsAg activity was determined by using the ELISA Test system 
(ORTHO antibody to HBsAg), USA. The blood samples of these donors were determined 
for anti- HBs activity by using the detection cassettes of Daewoong Biotech Co. Ltd, 
Republic of Korea. It was found that anti-HBs activity was detected in 5 HBsAg positive 

QUALITY ASSURANCE AND RESEARCH DIVISION 
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donors out of 120 (i.e 4.2 %). Among these 5 donors, 4 had high HBsAg positivity  
(i.e 80%). There was no relationship between anti-HBs positivity and age, sex, blood 
group distributions in these donors. This study also confirms the co-existence of 
circulating HBsAg and anti- HBs activities in some chronic HBsAg carriers in Myanmar. 
This concurrent presence of HBsAg and anti-HBsAg in these carriers was thought to be 
due to the fact that the carrier’s antibody was to a different subtype or surface antigen 
mutation of the HB virus. 

2. ACADEMIC AND TECHNOLOGY DEVELOPMENT 
2.1. DEVELOPMENT OF VACCINE 
2.1.1. Evaluation of the water treatment system in the Hepatitis B Vaccine Plant 

Quality water recommended by WHO, is essential for use in pharmaceutical 
production. In the Hepatitis B ( HB ) Vaccine Plant, before use in the vaccine manu-
facturing processes, raw (source) water is under serial treatment with Poly Aluminium 
Chloride (PAC) , Manganese Zeolite, sand filter, carbon filter, mechanical filter, ions 
exchanger (resins), ultraviolet irradiation and distillation to have purified (deionized 
water) and water for injection (WFI). On analysis of physical (appearance, color, smell, 
sediment, total solid, pH), chemical (sulphate, nitrite, chloride, iron, total hardness, total 
alkalinity) and microbiological properties (presumptive coliform, E.coli) of raw water,  
deionised (DI) water and WFI, it was observed that although  appearance, color, 
sediment, total hardness, iron,  presumptive coliform count of raw water were out of 
acceptable ranges, results of all parameters tested for  DI water and WFI  after treatment 
were found to meet the specifications recommended by WHO. It could be concluded that 
water treatment system in the HB Vaccine Plant is totally effective and safe for 
production of HB Vaccines in compliance with Good Manufacturing Practice. 
2.1.2. Training and evaluation test of GMP and related topics for staff   

Regular training of staff in pharmaceutical plant, followed by evaluation test is 
essential for compliance with GMP. During the year under report, the below mentioned- 
GMP training lectures were given to the staff of the plant, followed by evaluation tests for 
assessment.  

1. General functions of Logistics Section  
2. Human Vaccines Derived from Bioengineered Plants  
3. Insects and Rodents Control  
4. General functions of Maintenance section  
5. Organization Set up of Quality Control Division  
6. Responsibilities of Quality Assurance & Research 

Division 
 

7. Recombinant Hepatitis B vaccine Production Section  
8. Plasma - derived Hepatitis B Vaccine Production Section   
9. Finished Product Section  
10. 
 

GMP System for QA  

The evaluation test was held on 2005. 04.06. A total of 47 staff participated and 
35 persons passed the test (74.5%). Re- training of the failed persons and re-test were 
performed on 2005.06.24. All staff passed the supplementary test. 
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2.1.3. Internal GMP audit of personnel and facilities of the plant  
Inspection followed by taking corrective action of personnel and facilities are 

needed in WHO GMP standard plant. During the year under report, internal GMP audit of 
personnel, materials, methods, machinery, building, premise, facilities, documentation, 
records and labels in the plant was carried out for ensuring compliance with WHO GMP 
guidelines. Corrective actions were taken for observation found during plant audit. Some 
major defective findings inspected and corrective actions taken were listed below: 

 

SrNo 
 

Defective findings 
 

corrective actions 
 

1. 
 
 
 
 
2. 
 
 
 
 
3. 
 
 
 
 
4. 
 
  
 
 
5. 
 
 
            

Both street clothing and 
particle free clothing of 
production staff were kept in 
the same locker.    
 
Raw materials were directly 
brought into the production 
areas.   
 
 
The HBsAg blood bottles 
were bought into the plasma 
production section through the 
dirty corridor. 
 
Labels for containers /bottles 
and record tables for 
equipment were prepared and 
used by sections themselves. 
 
The HEPA filters in 
production areas were 
contaminated with fungi and 
particle counts were out of 
acceptable ranges. 
                                                   

Lockers used for street clothing and lockers 
used for particle free clothing were placed in 
separate locations. 
 
 
These materials were recommended to be kept 
in the quarantine room of logistics ware-house 
first followed by sampling and testing 
procedures. 
 
These blood bottles were bought through the 
ware-house according to the material flow 
recommended by GMP facility and design of 
the plant. 
 
These labels with SOP numbers were prepared 
by QA section of our division and distributed to 
all sections of the plant for uniformity in 
compliance with GMP. 
 
These defective filters were removed and 
installation of new HEPA filters were 
recommended. 
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Deputy Director & Head … Dr. Khin May Oo MBBS DBact MMedSc 

(Microbiology) 
Research Scientist … Dr. Win Maw Tun MBBS MMedSc (Microbiology) 
Research Officer … Daw Kyin Kyin San BSc (Chemistry) 
 … U Than Htun Aung BVS 
Research Assistant (2) … Daw Kay Khine Soe MSc (Zoology) 
 … Daw Nyein Nyein BSc (Botany) DS 
 … Daw Phyu Phyu Khine MSc (Zoology) 
Research Assistant (3) … Daw Tin Tin Myint BA (Myanmarsar) 
 … Daw Mar Mar Kyu BSc (Chemistry)  
 … Daw Soe Soe Khine 
 … Daw Ohnmar Kyaw 
 … U Naing Naing 
Laboratory Worker … Daw Khin Myo Shwe 
  

 The Quality Control Division is responsible for the In-process Quality control of 
plasma-derived and recombinant hepatitis B vaccines produced at the Hepatitis B Vaccine 
Plant, Department of Medical Research (Lower Myanmar). The QC Division is also 
responsible for the environmental monitoring of the production facilities, daily 
monitoring of water used at the Vaccine Plant, preparation of Standard Operating 
Procedures (SOP) for the Quality Control tests carried out at the division and the Stability 
studies for the Purified bulks and plasma-derived and recombinant hepatitis B vaccines 
produced at the Plant. 

 
RESEARCH PROJECTS 
1. ACADEMIC AND TECHNOLOGY DEVELOPMENT 

1.1. DEVELOPMENT OF VACCINE 
1.1.1. Comparative study of the Plasma-derived hepatitis B vaccine using two types of 

adjuvants 
 The potency or immunogenicity was measured in terms of the quantity of vaccine 
giving an antibody response in 50 percent of animals and usually expressed as ED50. 
Immunogenicity tests were done on plasma-derived hepatitis B vaccines Batch No. MYA 
03 with aluminium phosphate gel as the adjuvant and Batch No. A 304S054 with 
aluminium phosphate powder as the adjuvant and the WHO Reference vaccine by In-vivo 
potency test in mice.  The ED50 values of plasma-derived hepatitis B vaccine (MYA-03) 
and A304S054 were 2.249 g/ml and 4.678 g/ml. respectively. The ED50 of the WHO 
Reference vaccine was 2.624g/ml. The WHO reference vaccine had highest percentage 
of adsorption rate of 99.9%, compared to 97.8% for the plasma-derived hepatitis B 
vaccine Batch No MYA-03 vaccine and 95.6% for plasma-derived hepatitis B vaccines 
Batch No. A 304S054. The completeness of adsorption of antigen to adjuvant was higher 
in HB vaccine using aluminium phosphate gel as the adjuvant. 

 

QUALITY CONTROL DIVISION, HEPATITIS B VACCINE PLANT 
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1.1.2. Characterization of Plasma-derived and Recombinant hepatitis B vaccines 
produced in Myanmar 

 The quality of biological products is usually measured by physical, chemical or 
biological methods. The physical, chemical, biochemical and biological properties of the 
purified bulks (plasma-derived and recombinant), final bulks (plasma-derived and 
recombinant) and plasma-derived and recombinant hepatitis B vaccines produced at the 
Vaccine Plant are being studied. The parameters of the purified bulk Batch No. P 01 
(plasma-derived) included the following: protein content (2.32mg/mL) and bromide 
content (0.06µg/dose) and antigen content (0.723mg/mL), while that of the purified bulk 
Batch No. R 01 P1 (recombinant) were protein content (1.28 mg/mL), polysaccharide 
content (1.23µg/100µg of protein), lipid content (30.6µg/100µg of protein), Tween 20 
content (11.89µg/100µg of protein), bromide content (1.94µg/100µg of protein) and the 
antigen content of (0.324 mg/mL). 
1.1.3. Preliminary study of the immune response of locally-produced recombinant 

hepatitis B vaccine in adult volunteers 

 The immune response of locally-produced recombinant hepatitis B vaccine was 
studied on 17 male adult volunteers who were recruited for the Phase I Clinical Trial.  All 
subjects were negative for the hepatitis B markers (HBsAg and anti-HBs).  Three doses of 
recombinant hepatitis B vaccine were given at 0, 1, 2 month intervals by the intra-
muscular (IM) route.  Eleven subjects were given 3 vaccinations of 20g per dose and 6 
subjects were vaccinated with 40g of recombinant hepatitis B vaccine as the initial dose 
and 20g for the second and third doses.  Blood samples were collected from each subject 
at 1, 2, 3 month intervals and tested for the presence of anti-HBs using the SD Anti-HBs 
ELISA 3.0, Standard Diagnostic, Korea.  Anti-HBs was detected in 23.5% of subjects one 
month after the first dose, 52.9% after the second dose and in 88.2% after the third dose.   
The anti-HBs values ranged from 2 -72 m IU/ml and protective anti-HBs levels (more 
than 10mIU/ml) were achieved in 76.5% of the vaccinees at the end of 3 months.  The 
findings from this preliminary study had elicited that the locally-produced recombinant 
hepatitis B vaccine is immunogenic in human subjects. 

1.2. QUALITY CONTROL 
 Long-term stability studies are carried out on purified bulks (both plasma-derived 
and recombinant).  The purified bulks are stored at 2-8C in a light protected room for a 
period of one year. Quality control tests are carried out at 6 monthly intervals.   

1.2.1. Stability of purified bulk (Plasma-derived) 

Long-term stability study for 12 months was carried out on the Purified bulk  
(P 01).  Tests for sterility, abnormal toxicity, pyrogen, extraneous viruses and extraneous 
substances (blood group substances and DNA polymerase), HBV-DNA, protein and 
bromide content were checked at 12-months. There were no significant changes from the 
initial values. 

1.2.2. Stability of purified bulks (Recombinant) 
Long-term stability study was carried out on 4 batches of purified bulks 

(recombinant) R01 P1, R01 P2, R02 P1 and R02 P2 were tested for sterility, pyrogen, 
protein, lipid, polysaccharide, bromide and Tween 20 contents, identity tests by SDS 
PAGE and Western Blot and antigen content. At 12 months, there were no significant 
changes from the initial values. 
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1.2.3. Stability of plasma-derived hepatitis B vaccine 

Two types of stability studies were carried out for plasma-derived hepatitis B 
vaccine.  For the long- term study, the candidate vaccines were stored at 2-8°C in a light 
protected room for a period of 42 months. For Accelerated studies, the vaccines were 
stored at 25°C in an incubator for a period of 6 months. The accelerated study had been 
completed.  For both types of studies, all quality control tests were repeated every 6 
months and the characteristic, pH, sterility, abnormal toxicity, pyrogen tests, protein, 
aluminium, thimerosal contents and tests for glass containers, foreign matter, filled 
volume and leak test were done on DMR P VAC Lot No. 4101. The long-term stability 
study is being continued.  

1.2.4. Stability study of recombinant hepatitis B vaccine 
 Recombinant hepatitis B vaccines DMR R VAC Lot No. 4201 and DMR R VAC 
Lot No. 4202 were tested for the characteristics, pH, sterility, abnormal toxicity, pyrogen, 
protein content, aluminium and thimerosal contents and tests for glass container, foreign 
matters, filled volume and leak test. The accelerated stability study had been completed.  
There were no significant changes after 12 months.  Long-term stability study will be 
continued for 42 months. 

 
SERVICES PROVIDED 
I.  In-process Quality control tests for Hepatitis B vaccines 
1.  In-process Quality control tests for Plasma-derived Hepatitis B vaccines 

In-process Quality control tests carried out on each batch of plasma-derived 
hepatitis B vaccine includes the following stages: (1) single donor plasma, (2) plasma 
pool, (3) isopycnic banding, (4) post-dialysis, (5) purified bulk (6) final product (plasma-
derived vaccine). 

1.1  Tests on Single donor plasma 
 All single-donor plasma units were tested for HBsAg titer, VDRL, HIV 1 & 2, 
anti-HCV and sterility. 

1.1.1 HBsAg titer 

 1682 single donor plasma units, obtained from the hospitals in the Yangon 
Municipal area and the Hepatitis Carrier Clinic of the Department of Medical Research 
(Lower Myanmar) were tested for HBsAg titer by counter-immunoelectrophoresis (CEP) 
method. 29.3% (492 of 1682) were of CEP titer 1:10. 

1.1.2 Test for syphilis 
 401 single donor plasma units (CEP titer 1:10) were tested for syphilis. From the 
total of 401 samples, 80 (20.0%) were reactive. 
1.1.3 Test for HIV 1 & 2 

 321 single donor plasma samples (CEP titer 1:10) and negative for syphilis test 
were tested for HIV 1 & 2 out of which 4 samples (1.2%) were positive for HIV 1. 
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1.2 . Tests on plasma pool 

Plasma pool (P 04) was tested for bacteria, fungi and mycoplasma. The plasma 
pool did not pass the sterility test. 

1.3  Tests on Isopycnic banding samples 
 Two isopycnic banding samples (P 04 before and after concentration) were tested 
for the protein content and purity by sodium dodecyl sulfate polyacrylamide gel 
electrophoresis (SDS-PAGE) after dialysis.  
1.4  Tests on Post-dialysis samples 

One post-dialysis sample (P 04) was tested for sterility, purity by SDS-PAGE, and 
protein content. 

1.5  Quality control tests for DMR-HB vaccine (Plasma-derived) 
Quality control tests were carried out on 9 batches of DMR-HB vaccine which 

used aluminium phosphate powder as the adjuvant.  All 9 batches passed the Sterility 
Tests for bacteria and fungi, abnormal toxicity test.  The protein contents ranged from 
13.2 to 24.5g/ml, thimerosal content (0.011- 0.012 w/v%) and aluminium content (0.100 
- 0.226mg/ml) and the antigen content (2.7- 4.01 g/ml). 
1.6  Quality control test for Plasma-derived HB vaccine Batch No. MYA-03  

 In-process Quality control tests were carried out during formulation of final bulk 
and plasma-derived HB vaccine Batch No. MYA-03 which used aluminium phosphate 
gel as the adjuvant.  The protein, aluminium and thimerasol contents of the final bulk and 
plasma-derived hepatitis B vaccine Batch No. MYA-03 were within the specified ranges.  

 
2.  In-process quality control of Recombinant hepatitis B vaccine 

 The in-process quality control tests carried out on each batch of recombinant 
hepatitis B vaccines include the following stages of recombinant vaccine production (1) 
Master cell bank, seed culture and fermentation broth, (2) cell disruption, (3) pH 
precipitation, (4) gel filtration, (5) diafiltration and concentration, (6) purified bulk (7) 
recombinant HB vaccine (placebo). 
2.1  Tests on Master Cell Bank, Seed culture and Fermentation broth 

Contamination tests were done on lyophilized master cell banks (30% and 10%), 
one sample of working cell bank and seed culture and fermentation broth using the Brain 
Heart infusion agar, Sabouraud dextrose agar, Tryptic Soy agar, Lactose and Nutrient 
agars.  All samples passed the contamination tests. 

2.2  Gel filtration 
Endotoxin tests were done on 3 gel filtration samples. The specification of 

endotoxin content for gel filtration samples is 2.5EU/ml, and all samples were within the 
specified range. 

2.3  Diafiltration and concentration 
 2 samples of buffer A were tested for endotoxin content.  
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2.4  Purified bulk 

Quality control tests were done on 4 batches of purified bulks (R 04 1A, R 04 1B, 
R 04 2A, R 04 2B). All purified bulks passed the pyrogen tests and sterility tests for 
bacteria and fungi. The protein, lipid and polysaccharide contents were within the 
specified ranges. 

2.5  Test on Recombinant Vaccine (Placebo) 

 Tests for general characteristics, pH, sterility, abnormal toxicity, pyrogen, protein 
content (TCA Lowry), thimerosal content, and aluminium content of the two lots of 
recombinant placebo vaccine formulated for the Phase I Clinical Trial were carried out 
and both lots of placebo vaccine passed the quality control tests. 

 
3.  Test procedures for Water for Injection (WFI) 

Water for injection (WFI) samples from 6 points (5 use points in the production 
area and 1 sampling point in WFI preparation room) were tested for pH and conductivity 
daily for six months from May to October 2005.  Starting from November 2005, the pH 
and conductivity was monitored only on working days. Sterility test and endotoxin 
content were also done on one point per day schedule. Test for total organic carbon 
(TOC) was performed every working day starting from December 2005. All 175 water 
samples tested for sterility test passed the test. 161 samples were tested for endotoxin 
content and all samples had endotoxin contents lower than specification of 0.25 
Endotoxin units/mL. 

 

4.  Environmental Control of Production facilities 
The following tests were conducted in the production facilities before the start of 

the plasma-derived and recombinant vaccine production. 

4.1  Test for Floating viable particles 

 Active air sampling was performed with Air Sampler MAS 100 and agar plates 
were incubated for three days at 37°C before reading the results. Air sampling was 
performed 30 times for floating viable particles in clean rooms, clean booths and clean 
benches in the production area. 

4.2  Surface microbiology test for clean benches, clean rooms and clean booths. 
 Thirty swabs were taken for the surface microbiology test of the clean benches, 
clean rooms and clean booths.   
4.3  Contamination test for operators in clean rooms   

 Irradiated Count-Tac plates, BioMerieux, were used for the contamination test for 
operators working in clean rooms.   
 

5.  Biological tests for process validation in Finished Product section 
The Quality Control Division had taken part in the conduct of the following tests 
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5.1  Media fill test 

Media fill tests were performed consecutively for 3 days and 3000 vials filled with 
Tryptic soy broth were used each day for a total of 9000 vials.  None of the vials were 
contaminated after 2 weeks incubation at 25C. 
5.2  Growth Promotion test 

 Growth Promotion tests for Bacillus subtilis (ATCC 6633) and Candida 
albicans (ATCC 10231) were carried out on the random sampling of vials for Day 1, 2 
and 3.  There was turbidity of the broth at the end of 3 days, indicating that there was no 
inhibition of growth in the media. 

 

6.  Preparation of Standard Operating Procedures (SOP) 
The total number of Standard Operating Procedures (SOPs) prepared by the 

Quality Control Division is 35. 
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Deputy Director & Head … Dr.Khin Maung Maung    MBBS MMedSc(Biochemistry) 
Research Officer … U Htain Win  BSc(Chemistry) DCSc 
 … Dr. Zaw Htet  MBBS 
 … Daw Yin Yin Win BSc(Chemistry) DCSc 
Research Assistant (2) … Daw Htet Nandar Aung   BA(H.Economics) 
Research Assistant (3) … U Si Thu Soe Naing      BA(History) 
Research Assistant (4)   … Daw Ni Ni Maw  BSc (Physics) 
 … Daw Dam Lian Pau 
 … Daw Win Phyu Phyu Zaw 

 

 The division has been mainly involved in radiation safety measures with the aim 
of preventing radiation related accidents and promotion of a high standard protection. The 
division has been engaged in monitoring services such as monitoring for safety of 
personnel working with radioisotopes, area monitoring for safety of work places and 
proper radioactive waste storage and disposal. 

 
SERVICES PROVIDED 
ACADEMIC 
 Workshop on Development of Drug and Poison Information Services at NPCC 
organized by the Department of Medical Research and WHO was held at DMR(LM) in 
August, 2005. (2-8-05 through 4-8-05) 

Sr.
No 

Name Course Responsibility 

1. Dr.Khin Maung Maung Information on Hazards of 
Radiation 

Facilitator 

2. Dr.Khin Maung Maung 2nd MB, PhD (Chemistry) External Examiner 
3. U Htain Win Workshop on Drug and Poison 

Information Services 
Participant 

4. Daw Yin Yin Win Workshop on Drug and Poison 
Information Services 

Participant 

5. Daw Htet Nandar Aung Workshop on Drug and Poison 
Information Services 

Secretariat 

Radiation Safety Practices 
1. Safety of personnel 

 It is essential that personnel concerned with radiation be continuously monitored 
so as to record any dose that they receive during their work. Thus, monitoring of 
personnel, using TLD badge was carried out regularly at bimonthly intervals throughout 
the year. The mean exposure dose to all individuals was less than 400 µSv/month. This 
dose rate is within the permissible dose of 1660 µSv/month (i.e 1.66 mSv, maximum 
permissible dose to whole body in one month.) 

RADIATION TOXICOLOGY RESEARCH DIVISION 
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2. Safety of work places 

 As for the safety of work places area monitoring was done regularly at monthly 
intervals throughout the year and was found to be well within the prescribed safety limits. 
(i.e < 1 mR/hr) 
 The mean overall dose rate was found to be < 0.2 mR/hr that is as much as the 
background levels. The significant contamination level is more than 1 mR/hr. 

3. Waste storage and disposal 
 Effective waste management is essential to ensure that ionizing radiation which 
may be presented to mankind should be kept as low as reasonably achievable (ALARA) 
and to minimize the impact on the environment as well. So the disposal of different types 
of radioactive waste used by all the research divisions within DMR during 2005 was 
carried out under the supervision of the division. Radioactive wastes are stored in separate 
concrete tanks for sometime to decay before being disposed off. Near surface disposal 
was carried out when the exposure levels reach within the safety limit. The amount of 
liquid wastes released into the drains within a week was also restricted to safety limits as 
prescribed by IAEA. 
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Research Scientist … Dr.Moh Moh Htun MBBS MMedSc (Pathology) 
 … Dr.Zaw Myint MBBS PhD (Japan) 
Research Officer … Daw Khin Khin Aye BSc (Chemistry) DS 
 … Dr. Ti Kyi Win MBBS MMedSc (Microbiology) 
 … Dr. Aung Zaw Latt MBBS MMedSc (Microbiology) 
 … Daw Sandar Nyunt BSc (Zoology) 
Research Assistant (2) … U Tin Ohn BSc (Zoology) 
 … Daw Lwin Lwin Maw BSc (Mathematics) 
 … U Soe Win Oo 
 … Daw Thit Thit Win BSc (Zoology) DS 
 … Daw Khin Win Oo BSc (Zoology) 
 … Daw Khine Sandar Oo BSc (Zoology) 
 … Daw Kay Thi Win BSc (Zoology) 
Research Assistant (3) … Daw Nay Chi Soe Han BSc (Chemistry) 
 … Daw Aye Aye Moe BSc (Botany) 
 … Daw Myo Myo Wai BSc (Chemistry) 
 … Daw Swe Yin Latt BSc (Chemistry) 
 … Daw Sandar Myint 
 … U Kyaw Kyaw Khine BA (History) 
 … U Aung Naing Tun BSc (Botany) 
 … Daw Khin Muyar Than BSc (Chemistry) 
 … Daw Tin Tin Aye 
 … Daw Khin Mar Win (2) 
Research Assistant (4)   … Daw Kay Thi Hlaing BSc (Biotechnology) 
 … Daw Win Win Aye BSc (Botany) 
 … Daw Aye Myint Kyi BA (Geography) 
 … U Thet Lwin Aung 
 … U Chan Myint Aung BSc (Industrial Chemistry) 
Laboratory Worker … Daw Zin Mar Lwin  
 … Daw Aye Thein  
 … Daw Nwe Ni Khine 
 … Daw Ni Ni Lwin 
 … Daw Ei Mon Khin 
 … Daw Khine Wai Oo 
Peon … U Soe Min 
  
   

During 2005, the Vaccine Production Division continued the purification of 
recombinant HBsAg from the cell cake of recombinant yeast (Hansenula polymorpha), 
(R-04), and purification of HBsAg from high titer HBsAg positive plasma and filling, 
vialing, packaging of plasma-derived Hepatitis B vaccine according to the New York 
Blood Center Method. 
 

VACCINE PRODUCTION DIVISION 
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RESEARCH PROJECTS 
1. ACADEMIC AND TECHNOLOGY DEVELOPMENT 

1.1. PRODUCTION OF VACCINE 
1.1.1. Large-scale production of yeast-derived hepatitis B vaccine (DMR HBRVAC) 

 Four batches of recombinant HBsAg were purified by homogenization (cell 
disruption), concentration and diafiltration, pH precipitation, KBr gradient ultra- 
centrifugation and Sephacryl S-300 Index gel column chromatography techniques. 
Monitoring system was also carried out by checking optical density by UV 
spectrophotometry according to the standard operating procedure (SOP) and the samples 
of main process were sent to Quality Control Division for quality control tests. Ten gram 
of purified bulk of recombinant HBsAg was produced for 1,600,000 paediatric doses of 
recombinant Hepatitis B vaccine. New working cell bank (WCB 4) was produced from 
recombinant HBsAg expressed Hansenula polymorpha strain of master cell bank (MCB). 
1.1.2. Large-scale production of plasma-derived hepatitis B vaccine (DMR HBPVAC) 

HBsAg positive blood collection was stepped up during 2004-2005. HIV and anti-
HCV negative blood was collected from ten hospitals around Yangon area. During this 
year, (1581) blood bottles/ bags were collected. Each blood sample was tested for high 
titre HBsAg (1/10) by CEP (counter electrophoresis) method in the Quality Control 
Division of HB Vaccine Plant. Approximately 30% of the blood collected met the 
requirements for plasma-derived hepatitis B vaccine production. The selected plasma 
(114) Liters was separated and stored at-20C until required for vaccine production. 

Purified HBsAg protein was produced using large-scale equipment such as 
Sartocon concentrater, Ti 70 zonal rotors in Beckman Coulter Optima LE-80 K 
ultracentrifuge. A total 10 batches of vaccine production and vialing were carried out 
resulting in approximately 102210 paediatric doses of plasma- derived hepatitis B vaccine 
(DMR) for this year 2005. 
1.1.3. Purification of 3 lots of recombinant hepatitis B surface antigen expressed in 

Hansenula polymorpha master cell bank 
  Three lots of (R-01, R-02 and R-03) of fermentation were processed separately to 
find out the optimal conditions to produce maximum recombinant HBsAg. Because of 
higher rpm, higher methanol feeding, minimal anti-foam addition and shortest culture 
time of 115 hours, R-02 gave the highest yield of antigen content 937mg and protein 
content of 2857mg with 100% purity by SDS PAGE. 

1.1.4. Comparative study on yields of hepatitis B surface antigen expressed Hansenula 
polymorpha from original and locally lyophilized master cell banks 

 For the production of recombinant hepatitis B (r-HB) vaccine in Myanmar, 
HBsAg expressed Hansenula polymorpha (original MCB) was supplied by CJ 
Corporation, Korea. Locally lyophilized MCB (L-MCB) was prepared for continuous and 
independent production of recombinant HB vaccine in Myanmar. All the results showed 
that locally L-MCB was comparable with original MCB and there were no significant 
differences. Thus, locally L-MCB can be used in the production of recombinant hepatitis 
B (HB) vaccine in the future.     
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1.1.5. Two Types of Plasma–derived hepatitis B vaccine  

Formulation and filling of 500 ml of DMRHBPVAC plasma-derived hepatitis B 
vaccine by CJ method was compared with the plasma-derived hepatitis B vaccine 
produced by New York Blood Center method, in collaboration with Quality Control 
Division. Plasma-derived Hepatitis B vaccine adjuvanted with aluminium phosphate gel 
gave the best ED50 value of 2.249g/ml. ED50 value of Plasma-derived Hepatitis B 
vaccine adjuvanted with aluminium phosphate powder was 4.678g/ml. Plasma-derived 
Hepatitis B vaccine adjuvanted with aluminium phosphate gel gave a better immunogenic 
response than the plasma-derived hepatitis B vaccine adjuvanted with aluminium 
phosphate powder. 

 
SERVICES PROVIDED 
ACADEMIC 

Sr.No. Name Course Responsibility 

1. Dr.Khin Pyone Kyi MMedSc (Microbiology) Supervisor, Examiner, Teaching. 
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Deputy Director & Head … Dr. Hlaing Myat Thu MBBS MMedSc (Microbiology) 

PhD (Molecular Virology) 
Research Officer … Dr. Lay Myint MBBS MMedSc (Microbiology) 
 … Dr. Thandar Lwin MBBS 
 … Dr. Win Mar Oo MBBS MMedSc(Microbiology) 
 … Dr. Mu Mu Shwe MBBS MMedSc(Pathology) 
 … Daw Kay Thi Aye BSc(Botany) DPMS(Medical 

Technology) 
 … Daw Khin Mar Aye MSc (Zoology) 
Research Assistant (2) … Daw Than Mya  MSc (Zoology) 
 … Daw Thin Thin Shwe BA (Myanmarsar) 
Research Assistant (3) … Daw Win Mar BSc (Mathematics) 
Research Assistant (4) … Daw Khin Sandar Aye BA (History) 
 … Daw Khin Khin Oo BSc (Zoology) 
 ... Daw Hla Myo Thu 
Laboratory Worker … U Myint Shwe 

 

During the current year, the Virology Research Division was involved in two 
main research areas, namely, arbovirology and viral diarrhoea. The research projects were 
mostly involved in disease surveillance of viral infections for timely prevention of disease 
outbreaks. Also, some of the studies were aimed to monitor the emergence of new viral 
strains or subtypes to provide base-line data for the formulation of effective candidate 
vaccines and for elucidating the contribution of viral genetics to the changing patterns of 
disease. 

 
RESEARCH PROJECTS 
1. COMMUNICABLE DISEASES 
1.1. DIARRHOEA/ DYSENTERY  
1.1.1. Surveillance of rotavirus diarrhoea in Yangon Children's Hospital 

 A reverse transcription polymerase chain reaction (RT-PCR) for G and P geno-
typing of rotavirus isolates was done to determine the distribution of human rotavirus 
genotypes in Yangon. This study was done from the 2004, stool samples collected from 
under five year-old children admitted to the Yangon Children’s Hospital for diarrhoea. 
After screening for rotavirus by enzyme immunoassay (EIA), 181 stool samples were 
genotyped by employing multiplex RT-PCR using G and P specific primers. Genotype 
G3 was the most common type identified (44% of samples) followed by G1 (33.3%). The 
genotype G1 was the predominant type in the early part of the year, but was replaced by 
genotype G3 from July to December 2004. Genotypes G2, G4 and G9 each represented as 
minor types (total < 13% of samples). Rotavirus P genotyping was attempted in 91 
samples and P genotype can be ascertained in only 31 samples of which 74.2% were 
identified as P[8]. There was no apparent pattern of P genotype distribution throughout 
the year. Several unusual G and P type combinations were also identified, two of which 
were G1/P [4], one sample was G3/P [4] and another belonging to G2/P [8]. The 

VIROLOGY RESEARCH DIVISION 
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distribution of G and P genotype provides important and valuable formation for the 
development and introduction of rotavirus vaccines, the most effective strategy for the 
prevention of severe rotavirus diarrhoea. 

Stool samples were also collected and clinical features were recorded among 
under 5 year old children admitted to the three medical wards for diarrhoea at the Yangon 
Children's Hospital from January to December 2005. The stool samples were tested for 
the presence of rotavirus by a commercial ELISA kit. In 2005, rotavirus was detected in 
536 of 1180 stool samples tested (45.42 %). Rotavirus diarrhoea was most prevalent in 
the 7-12 month age group and during the cooler, drier months of the year (November to 
January).Genotyping of these samples is still in process.  

1.1.2. Hospital-based surveillance of intussusception among children in Yangon 
A surveillance for intussusception among children less than 2 years of age 

admitted to the Yangon Children’s Hospital was conducted in the aim to provide data for 
investigators and programmers in making decisions concerning future use of rotavirus 
vaccines. A total of 14 cases (10 males and 4 females), ages ranging from 3 to 12 months 
were studied in 2005. The types of intussusception were mostly ileo-colic and ileocolo-
colic. The majority of patients presented with vomiting (100%) and fever (71.4%). 

1.2.  DENGUE HAEMORRHOGIC FEVER 
1.2.1. Dengue serotypes among dengue haemorrhagic fever patients in Yangon 

Children's Hospital 

Paired sera samples were collected from clinically diagnosed dengue patients 
admitted to the medical wards of Yangon Children's Hospital from January to December 
2005. These were titrated for dengue haemagglutination inhibition antibody titres by the 
method of Clarke and Casals. Out of 1524 pairs tested, 1092 (71.7 %) were serologically 
diagnosed as dengue infection of which 314 (28.8 %) had primary and 778 (71.2 %) had 
secondary infections. Fifty six acute sera samples with an HI antibody titre of <1:80 
were passaged in C6/36 mosquito cell line for 7days for further virus isolation. The cell 
culture supernatant was harvested and typed by the immunofluorescent method using 
serotype-specific monoclonal antibodies. Of 56 samples, virus was isolated from 12 
samples of which three were dengue 1, one was dengue 2, five were dengue 3, one was 
dengue 4, one a mixed sample of dengue 1 + 3 and the remaining one a mix of dengue  
2 +1. 

1.2.2. Serological and virological confirmation of fatal dengue cases in YCH (Pathology 
of dengue haemorrhagic fever and continuation of dengue viral infection in human 
tissues) 

 This is a collaborative project between the Virology Research Division and the 
Pathology Research Division. Of the 10 children who died of dengue haemorrhagic fever/ 
dengue shock syndrome and from whom post-mortem tissue samples were collected in 
2005, only two acute sera samples could be obtained before the children died. The first 
sample could be confirmed as dengue as the HI titre was 1:2560, but the second acute 
sera sample obtained was serologically inconclusive for dengue as the HI titre was 1:640. 
Neither sample could be used for virus isolation as the HI titre of both samples was over 
1:80. Tissue samples were collected from the brain, bone-marrow, lymph nodes, heart, 
lungs, trachea, thymus, thyroid, liver, spleen, pancreas, gallbladder, kidneys, bladder, 
adrenals as well as tissue from the oesophagus, stomach, small intestine, large intestine, 
diaphragm, abdominal muscles, uterus/ prostate and testes. These samples were fixed and 
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stained with Haematoxylin and Eosin for histopathology. Massive haemorrhages were 
seen in the adrenals, lungs, spleen and lymph nodes and moderate haemorrhage in the 
liver and cerebellum. There was also lymphocytic infiltration observed in the cerebellum, 
adrenals and spleen.  

1.3. JAPANESE ENCEPHALITIS 
1.3.1 Hospital-based surveillance of Japanese encephalitis virus infections in Yangon 

Paired and single serum samples were obtained from encephalitis cases from the 
Yangon Children's Hospital. The samples were tested for JE IgM antibodies by IgM 
capture ELISA. From a total of 37 encephalitis cases, 1 (0.03%) was positive for JE IgM 
antibodies. The child was a 2 year 8 month old male residing in Hlaing Thayar Township. 

1.4. SEXUALLY TRANSMITTED INFECTIONS 
1.4.1. Prevalence of Reproductive Tract Infections at the Family Planning Clinic at 

Central Women’s Hospital, Yangon.  

This study is a cross sectional descriptive clinic based study and a collaborative 
effort between Epidemiology, Bacteriology and Virology Research Divisions. The 
objectives of the study are to determine the prevalence of RTIs in family planning clinic 
attendees at Central Women’s Hospital, to identify their demographic and behavioral 
characteristics and to document the women’s perception on the importance of 
reproductive tract infections Blood samples were taken for detection of gonorrhoea, 
chlamydia, trichomoniasis, candidiasis, bacterial vaginosis, herpes simplex virus type 2 
and syphilitic infections. The Virology Research Division will be responsible for the 
detection of herpes simplex virus type 2. A total of 418 samples have been obtained to 
date and a commercial IgG ELISA test will be used for antibody detection. 

1.5. ACUTE RESPIRATORY INFECTIONS 
1.5.1. Investigation of Influenza A outbreak with an unusual presentation in Kyaingtone 

Township during October 2005 

An investigation of an influenza outbreak, presenting with encephalopathy, in the 
family quarters of a military training school, Kyaingtone Township, was carried out in 
October 2005. Clinical, laboratory and epidemiological investigations were performed in 
children from the military family quarters as well as from three nearby villages. Sera 
samples and nasopharyngeal swabs from children, as well as sera from pigs in that area 
were collected. On-site rapid tests for influenza A were performed and four of nine 
nasopharyngeal samples were positive for influenza A. Blood samples from the children 
were also tested for malaria and dengue infection using near-patient tests and were 
negative. Timely instigation of control measures in the outbreak area averted further 
spread of the disease. The nasophayrngeal samples were transported to Yangon, where 
they were tested for avian influenza A (H5N1) employing a reverse transcriptase 
polymerase chain reaction and for influenza A, (H1, H3 and H5) by the indirect 
immunofluorescent assay. None of the samples were positive. Japanese encephalitis (JE) 
IgM enzyme immunoassay was performed on both human and pig sera and were 
negative. Japanese encephalitis haemagglutination inhibition (HAI) tests on pig serum 
samples showed two of the five pig sera to be positive. The nasopharyngeal samples were 
sent to the WHO National Influenza Centre in Thailand for confirmation and four 
nasopharyngeal samples were positive for influenza A (H1N1). 
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SERVICES PROVIDED 
ACADEMIC 
Sr. 
No. Name Course Responsibility 

1 Dr. Hlaing Myat Thu MMedSc(Microbiology) 
Department of Paramedical 
Sciences, 
Institute of Military Medicine 
BNSc (Nursing) 
Biotechnology 

Teaching 
 

2 Dr. Win Mar Oo MMedSc(Microbiology) Teaching 
3 Dr. Mu Mu Shwe MMedSc(Microbiology) Teaching 
4 Daw Kay Thi Aye MMedSc(Microbiology) Teaching 
5 Daw Khin Mar Aye MMedSc(Microbiology) Teaching 
 
LABORATORY 
1. Testing of 1524 serum pairs for Dengue Haemagglutination Inhibition for 

diagnosis of DHF from Yangon Children's Hospital. 
2. Testing of 37 sera samples for Japanese encephalitis virus IgM antibodies for the 

diagnosis of encephalitis cases from Yangon Children's Hospital. 
3. Performing 4112 platelet counts for patients admitted to YCH with suspected 

DHF and other bleeding disorders.   
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Annual Report  2005 
 

114 
 

 
 
 
Research scientist & Head … Daw Nyunt Nyunt Swe MA(Myanmarsar) DipLibSc RL 
Research Officer … Daw Cho Mar Oo BA(Economics) DipLibSc 
 … Daw Aye Aye Maw BSc(Maths) DCSc 
 … Daw Wah Wah Hla Phyu MSc(Zoology) DCSc 
Library Assistant (2) … Daw Mu Mu Myint BSc(Botany) 
 … Daw Nilar Soe BA(Myanmarsar) Dip in Japanese 
 … Daw Cho Cho Aung BA(Myanmarsar) 
Library Assistant (3) … Daw Thandar Aye BA(History) 
 … Daw Pwint Phyu Khine BSc(Zoology)  
 … Daw Wai Wai Hlaing Thu BSc(Physics) 
Library Assistant (4) … Daw Naw Than Than BA (Myanmarsar) 
 … Daw Phyo Phyo Ei BSc(Zoology) 
Library Worker … Daw Aye Aye Mu 
 … Daw Aye Aye Moe 
 Central Biomedical Library (CBL) is the major research library in the field of 
health and biomedical sciences. The library primarily serves the staff of the Department 
of Medical Research (DMR) (Lower Myanmar); but it also caters the needs of health 
information to the researchers, scientists, postgraduate students and health personnel 
under the Ministry of Health. It provides health literature and related information with 
online access to local as well as global. Central Biomedical Library is National Focal 
Point Library of HELLIS (Health Literature Library and Information Services) Network 
established by WHO/SEARO. 

RESEARCH PROJECTS 
1. RESEARCH CAPACITY STRENGTHENING 

1. LIBRARY 
1.1.1. Acquisition Service 
 The library collection consists mainly of materials on Health and Biomedical 
Sciences. It emphasizes the collection of current medical literature in the form of 
periodicals and journals and bibliographic sources in printed, microforms and CD-ROM 
materials. Journals and other periodicals are acquired through subscription and as gifts. 
During the year, CBL subscribed (2 journals and 4 magazines) in hard copy and received 
177 copies and 9 CD-ROMs. During 2005, 283 books and 677 journals in loose issues 
were collected and the total collection of books is 15741 and the total collection of bound 
journals is 16,490.  
1.1.2. Circulation Service 

 In 2005, 36 new members registered out of which 30 are non-DMR staff and the 
total membership is 2055. During the reported year, 3060 books and 5983 journals were 
loaned out, out of which 1802 books and 4020 journals were borrowed by non-DMR 
staff. A total of 2212 readers used the library, out of which 1558 readers were non-DMR 
staff. Interlibrary loan facility was also provided with other medical libraries. 
 

 

CENTRAL BIOMEDICAL LIBRARY 



Annual Report  2005 
 

115 
 

1.1.3. Literature Search Service 

 Internet, CD-ROMs and online bibliographic search services are available in 
CBL/DMR. Library users are allowed to use computer for self searching. 

Library Database (holding list of books, periodicals, theses, index of medical 
journal articles etc.) are provided through CBL Webpage. CD-ROMs bibliographic search 
services such as; MEDLINE, POPLINE & PROQUEST are also provided. HINARI 
Website can be accessed from internet and it provides to access the full text of medical 
journal around 2500 titles. 

1.1.4. Reprographic Service 
 Photocopy and computer printout services were provided. Articles from journals 
and books can be copied at a charge of 15 kyats per page. Computer printout from CDs, 
Medline searches and internet are charged 50 kyats per page. 

1.1.5. WHO Depository Libary Service  
CBL served as the WHO Depository Library for Myanmar since 1995. During 

2004, the library received as gift, 109 non-serials and 136 serials copies of WHO 
publications. Loan and also Bibliographic search of WHO publications (manual and web 
page access to WHOLIS. SEALIS etc) was also provided 

1.2. PUBLICATION 
1.2.1. Indexing 

Daw Nyunt Nyunt Swe served for Author and subject indexes of the Myanmar 
Health Sciences Research Journals. 

1.3. INFORMATION TECHNOLOGY 
1.3.1. HELLIS network service 

 CBL is the National Focal Point (NFP) of the Health Literature, Library and 
Information Services (HELLIS) Network in Myanmar. The following activities and 
services were undertaken during the reported year. 
1.3.2. Reprint request service and document delivery 

 Reprint request for full text journal articles not available in Myanmar was made to 
HELLIS Resource Centre of the WHO / SEARO Library. During 2005 CBL sent   (10)  
requests and receives (8) by e-mail attached. 
1.3.3. Producing index articles for Myanmar Index Medicus and IMSEAR 

Indexing of articles from Health Sciences Journals published in Myanmar for the 
Myanmar Index Medicus (MMRIM) also Index Medicus for WHO South–East Asia 
Region (IMSEAR) is in progress and on-going. IMSEAR can be access from HELLIS 
website through internet. Index of medical journal articles is accessable from the CBL 
WebPage and Intranet facility (introduced in December 2000) 
1.3.4. Collection of fugitive literature in Myanmar 

 Fugitive literature such as theses and dissertations, documents and reports of 
departments and institutions, etc. were also collected and the collection was 57 in 2004. 
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1.3.5. Periodicals Database 
 Updating the Database on Periodicals holding list of CBL is on going and access 
provided through the library web page. 
1.3.6. Theses Database 

Updating of Database on Theses and Dissertations of Health and allied sciences in 
Myanmar is on–going and access provided through the library web page. 
1.3.7. Network Activities and Library Web Page  
 During the reported year the network has changed from Broadband Wireless 
system to ADSL (Asymmetric Digital Subscriber Line) system. 

 Library users are allowed to use computer for self searching. Internet and on line 
bibliographic search services are available in CBL. Internet facility to all divisions of 
DMR has been developed. Library Databases (holding list of books, periodicals, theses, 
index of journal articles etc.) are provided through CBL Library Webpage.  

1.3.8. Training and workshop 

 The two-month practical training course has been given to the three internships 
from library and Information Department, University of Yangon, during July to August 
2005. 

1.3.9. CD-ROMs Bibliographic Search Service  
 POPLINE CD-ROM Bibliographic Search Service was provided by CBL for 
worldwide literature on population and family planning. PROQUEST CD-ROM Search 
Service provides access to full-text journal articles. Total number of searches was 266 
Medline, 200 Proquest and 233 Internet.  
1.3.10. Selected Subject Bibliographic Database 

“Annotated Bibliography on Myanmar Traditional Medicine” was created in-
house database and updating in progress. 

To create a new database for “Annotated Bibliography on Tuberculosis in 
Myanmar”  

 
ACADEMIC 
Sr. 
No. Name Course Responsibility 

1. Daw Nyunt Nyunt Swe Workshop on Research 
Methodology 

Resource Person 
 

2. Daw Nyunt Nyunt Swe DMR/WHO Scientific writing 
Workshop        

Secretariat 
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Research Scientist & 
Head 

... U Aung Myo Min BSc(Physics) DipLibSc RL 

Research Officer ... U Tin Maung Maung BEcon(Statistics) 
 ... Daw Nilar Khin BSc(Chemistry) DAC 
Research Assistant (2) ... Daw Phyu Phyu Tun BSc(Chemistry)  
 ... Daw Tin Tin Wai BSc(Mathematics) 
Research Assistant (3) ... Daw Win Win Mar BA(Economics) 
Research Assistant (4) ... Daw Nwe Nwe Khine BA(Myanmarsar) 
Laboratory Worker ... Daw Khine Khine Win  

 

Computer Division provides the following computer services to all those who 
request: planning and designing of the research questionnaire forms; coding structure 
formulation and making databases; data entry and processing; data analysis and 
interpretation and statistical analysis; graphical presentation; preparation of the computer 
powerpoint presentation; word processing, reporting and documentation; desk-top 
publications; training on software applications and giving technical advices; computer 
hardware and software  installations and troubleshooting; webpage designing; CD writing 
and image recording at DMR(LM). 

 The staff of the division also takes part in research activities in collaboration with 
other research divisions and research units. 

SERVICES PROVIDED 
1. RESEARCH CAPACITY STRENGTHENING 

1.1. INFORMATION TECHNOLOGY 
1.1.1. Data entry, processing and statistical analysis 

Services such as data entry, processing and statistical analysis were provided to 
research projects taking 490 machine hours. 

1.1.2. Graphic design and slide preparation 
Graphic designs were made for research papers, reports and decoration of the 

posters. The computer division also assisted in making slide preparation by using 
powerpoint software at meetings, workshops, seminars, symposia and conferences. 296 
machine and man hours were used for projector shows. 
1.1.3. Secretarial services and word processing services 

Word processing were done for jobs requested. Reports of the research projects 
and ad hoc reports were processed and produced by this division. 632 machine and man 
hours were used for these services. 
1.1.4. Networking  

System maintenance of DMR (LM) local area network and internet server, 
integration of the existing DMR (LM) network system in collaboration with KOICA 
volunteers were done. Officers from the division participated as members of IT Group 
DMR (LM). 

COMPUTER DIVISION 
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1.1.5. Computer training courses 
The training courses were conducted in collaboration with the (KOICA) 

volunteers taking 768 hours. 
1.1.6. Trouble shooting & networking course 

The course was started from 28-2-2005 to 11-4-2005 and was attended by  
10 department staff. 
1.1.7. Microsoft Excel and Microsoft Power Point course 

The course was started from 15-8-2005 to 14-10-2005 and was attended by  
18 department officers. 

1.2. PUBLICATION 
1.2.1. Desktop publishing 

  Abstracts of the papers and posters presented at the Myanmar Health Research 
Congress 2005. 

The staffs of the division were also involved at the editing job of abstracts of 70 
research papers and 12 research posters. 

1.2.2. Workshops & Symposia 

Research Methodology Workshop 
 Research Ethics in Reproductive Health 

Workshop on Development of Drug and Poison Information Services at the NPCC 

Ministry of Health 4 monthly meeting 
Symposia of Technology Week (9-1-2006 to 13-1-2006) 
(a) Symposium on Patient Safety 
(b) Symposium on Molecular Techniques 
(c) Symposium on Nephrology 
(d) Symposium on Safe Motherhood Initiative 
(e) Symposium on Role of Basic Health Staff in Myanmar Health Care System 
(f) Symposium on Recent Advances in Diabetes Mellitus 
(g) Symposium on Novel and Targeted Approaches in Oncology 
(h) Symposium on Heart Failure Update 

2.3 Formatting of publications 

 Annual Report 2001, 2002, 2003 
 Myanmar Health Sciences Research Journal 17(1), 2005 
 DMR Bulletins Vol.18 No.1 and No.3, 2004 
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Research scientist & Head … U Hla Shein AGTI(Electrical Power) 
Research Officer … U Maung Maung Gyi BSc(Physics)DAP(Electronics) 
 … U Chan Aye BSc(Physics) AGTI(Electrical Power) 
 … U Than Win BSc(Physics) DAP(Electronics) 
 … U Aung Myo BSc(Physics) ETEC(Electrical) 
 … Daw Win Thaw Tar Lwin MSc(Physics) Dip RP(Malaysia)
 … U Po Htwe BSc(Mathematics) ETEC(Electrical) 
Electrical and Mechanical  … U Khin Maung Ohn ETEC(Mechanical) 
Technician (2) … U Htay Aung BSc(Physics) 
 … U Kyaw Min Oo BSc(Chemistry) 
 … Daw Naw Mary Tun BSc(Physics) DAP(Electronics) MEP 

(Electronics) 
 … Daw Le Le Win BSc(Physics) EGTI(Electrical Power) 
 … U Htain Linn 
 … Daw Khine Sabae Lwin BSc(Physics) EGTI(Electronics & 

Communication) 
Electrical and Mechanical  … U Thiha Hlaing BSc(Botany)     
Technician (3) … U Ye Moe Zaw 
 … U Soe Aung 
 … U Kyaw Moe Swe 
 … U Myint Zaw AGTI 
 … U Zaw Moe Lwin THS (Welder) 
Electrical and Mechanical  … U Thet Myint Oo 
Technician (4) … U Sint Than 
 … U Htet Ne Lin 
Electrical and Mechanical  … U Phyo Wai Kyaw 

SERVICES PROVIDED 
2. RESEARCH CAPACITY STRENGTHENING 

1.1. INSTRUMENTATION 

The Instrumentation Division has four working sections namely: (1) Electrical (2) 
Electronic (3) Mechanical and (4) Optical section. 

The Instrumentation Division is responsible for the installation, repair and 
maintenance services for laboratory equipment and utility equipment. The staff members 
of the division have been assisting the researchers in operation and calibration of 
advanced test equipment to acquire precise data and results. 

Sr. Section Repair Maintenance Installation Others 

1.     Electrical  Section           102                     -                          20                       44 

2.     Electronics  Section          48                     -                           -                        68 
3.     Mechanical Section          50                     25                         2                         - 

4.     Optical Section                   6                     19                        -                         -                        

During the year 2005, the division has received (384) work requests from various 
divisions at DMR (LM) 

INSTRUMENTATION DIVISION 
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The responsibility of the Laboratory Animal Services Division are (1) to breed 

and maintain good quality laboratory animals, (2) to build up research facilities for 
experimental animal models, and (3) to provide various strains of laboratory animals to 
scientists from Department of Medical Research and various Institutes for their research 
purposes.  

SERVICES PROVIDED 
1. RESEARCH CAPACITY STRENGTHENING   
1.1. ANIMAL SERVICES 
1.1.1. Routine supply and maintenance of laboratory animals during 2005 

Sr. 
No. 

Name of Research Divisions and 
other Institutions 

Types of animals 
Supply   of animals 

   Mice Rats Rabbits Guinea pigs 
1 Biochemistry 85 31   
2 Experimental Medicine 35    
3 Immunology Research Division 20    
4 Medical Entamology 30    
5 Parasitology 886    
6 National Blood Centre 35    
7 Pharmacology 680 179 18 8 
8 National Poison Centre 213    
9 Vaccine Factory (DMR) 540  3  

Deputy Director & Head ... Dr. Ye Tint Lwin MBBS MMedSc (Physiology) 
Research Officer ... 

...  
U Sein Win BSc (Chemistry) 
U Nay Win BSc (Zoology) 

Research Assistant (2) ... 
... 
... 

Daw Mu Mu Win BSc (Zoology) 
U Aye Win Oo BVS 
Daw Than Myat Htay BSc (Zoology) 

Research Assistant (3) ... 
... 
... 

U Sein Aye 
Daw Mya Mya Seine 
Daw Khin Hnin Yi BSc (Zoology) 

Research Assistant (4) ... 
... 
... 

Daw Theingi Khin 
Daw Yu Yu Maw 
U Aung Kyaw Zaw 

Laboratory Worker … 
... 
... 
... 
... 
... 
... 
... 

U Myint Oo(2) 
U Mahazan 
U Myat Htun Aung 
Daw Hla Hla Win 
Daw San San Myint 
Daw San 
Daw Myint Myint Oo 
Daw Kay Thwe Win BSc (Zoology) 

LABORATORY ANIMAL SERVICES DIVISION 
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Sr. 
No. 

Name of Research Divisions and 
other Institutions 

Types of animals 
Supply   of animals 

   Mice Rats Rabbits Guinea pigs 
10 Virology  1447    
11 DMR (Upper Myanmar) 80   2 
12 University of Medicine (1)  40 41  3 
13 Dagon University   3  
14 National Health Laboratory     
 Total 4091 251 24 13 

 In this year, the demand of rats was found to be about one and half times greater 
than those in last year but that of rabbits were two and half times less. Virology Research 
Division made the greatest demand of mice and Pharmacology Research Division 
contributed the greatest demand of rats and guinea pigs.  

1.1.2. Feeding and caring of experimental animals (Goats and Geese) from Research 
Divisions of DMR. 

 Laboratory Animal Services Division is taking care of two goats from 
Experimental Medicine Research Division and one goat from DVRC and seven geese 
from Virology Research Division. 
1.1.3. Breeding and maintenance of BALB/c strain 

BALB/c strain inbred mice (2 males and 3 females) were imported from National 
Laboratory Animal Centre, Mahidol University, Thailand on 1.8.1999 and bred in special 
room. Now, 25th generation has been reached and total numbers are 146 mice. 
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Research Officer & Head … Daw Khin Sann Aung BSc (Botany) 
Research Officer … U Khin Soe BSc (Mathematics) 
 … U Ye Thway BSc (Physics) 
 … U Myint Kyi 
Printing Technician (2) … Daw Win Win Sann BA (History) Dip Lib Sc 
 … U Tun Tun BA (History) 
 … Daw Khin Moe Latt BA (Myanmar) 
Printing Technician (3) … Daw Naw Than Than BA (Myanmar) 
Printing Technician (4) … U Ko Ko Aung 
 … Daw Win Shwe Aye BA (Geography) 
Printing Worker … Daw Nan Tin Tin Maw 
 

The Publications Division provides the following services: publications, press 
printing service, computer service, medical photographic service and other special 
services. 

SERVICES PROVIDED 
1. RESEARCH CAPACITY STRENGTHENING 
1.1.  PUBLICATION 

1.1. Publications 

The followings have been processed for publishing during the year under report: 
Myanmar Health Sciences Research Journal, Vol. 15 (No. 1-3, 2003), Vol. 16 (No. 1-3, 
2004), DMR Bulletin, Vol. 17/1 (Jan. 2003), Vol. 17/2 (Apr. 2003), Vol. 17/3 (July 2003) 
and Vol. 17/4 (Oct. 2003). 

1.2. Press printing service 

  Press printing was done for regular publications of MHSR Journals, DMR 
Bulletins and other special publications such as Lecture Guide on Research Methodology. 

1.3.  Computer service 
  Computer service was provided for Desk Top Printing works of MHSR Journals, 
DMR Bulletins, special publications and divisional works. 
1.4.  Medical photographic service 

  Medical photographic work was given for: Documentation of Myanmar Health 
Research Congress, workshops, seminars, symposia, meetings and various activities held 
in DMR (LM); documentation of laboratory specimens, electrophoresis gel plates, 
antibiotic sensitivity gel plates and reproducing and enlargement of old documentaries 
(black and white and colour prints). 
1.5.  Special Services 

  Special services include the followings: Binding works, wax-printing and printing 
patient registration cards, label sheets, information pamphlets, record sheets and booklets 
for Hepatitis 'B' Carrier Clinic. 

PUBLICATION DIVISION 
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Director (Administration)  ... Dr. Kyaw Min MBBS DAC 
Deputy Director (Administration) ... Dr. Maung Maung Toe MBBS MMedSc  
                                                                (Public Health) 
 

GENERAL ADMINISTRATIVE DIVISION 
 
Assistant Director (Administration) ... U Ne Win BSc(Physics) 

Personnel Administration Section 
 
Staff Officer    ... Daw Aye Aye Shein BA(History) 
Office Superintendent   ... Daw Khin Maw BA(Philosophy) 
Branch Clerk    ... Daw Thi Thi Aye BSc(Zoology) 
Senior Clerk    ... Daw Aye Myint Ko BSc(Mathematics) 
     ... U Aung Kyaw Htoo 
Junior Clerk    ... Daw Saw Sanda Pa Pa Win 
Stenographer    ... Daw Aye Aye Khine 

Junior Typist    ... U Tun Tun Win 
... Daw San San Htay 
... Daw Khin Htay Nwe 
... Daw Than Than Aye 
... Daw Than Than Myint  
... U Thet Khine 
... Daw Hlaing Mar 
... Daw Khin Mar Win 
... Daw Tin Tin Htike 

Peon     ... U Kyi Lwin  
 

General Administration Section 
 
Staff Officer     ... U Aye Kyaw BA(Geography) 
Office Superintendent    ... Daw Thein Thein Yin BA(History) 
Branch Clerk     ... U Kyi Nyunt BSc(Physics) 
Senior Clerk     ... Daw Tin Aye Mu BA(Philosophy) 
      ... Daw Khin Thanda Soe BA(BM) 
      ... Daw Aye Aye Mar BA(Geography) 
Junior Clerk     ... Daw Nilar Aung BA(Geography)  

... Daw Hnin Shwe BA(Law) 

... Daw Zin Thaw Thaw Tun 

... Daw Ami Kyaw 
Telephone Operator (4)   ... U Htay Aung 

... Daw Soe Soe Aung 
Record Keeper    ... U Ko Ko Gyi 
Duplicating Machine Operator  ... U Myint Oo 

ADMINISTRATIVE DIVISION 
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Security (3)     ... U Khin Maung Aye 
Jamadar     ... U Tin Htut 
Peon      ... U Kyaw Soe Moe 

... Daw Nwe Kathi Win 

... U Aung Myat Oo 

... Daw May Thet Aung 

... Daw Tin Sanda Tun 

... Nyein Nyein Ei 

Security Staff     ... 12 Nos 

Cleaning Staff     ... 16 Nos 
Gardeners     ... 6 Nos  

Driver (3)     ... U Thein Hhan 

Driver (4)     ... U Htay Win 

Driver (5)     ... 13 Nos 

Foreign Relations Section 
 
Staff Officer     ... U Hla Kyu (HSF) 
Office Superintendent    ... U Myint Swe BSc(Chemistry) 
Branch Clerk     ... Daw Tin Latt Latt BA(Myanmarsar) 
Senior Clerk     ... Daw Myint K Thwe BA(Myanmarsar) 
Junior Clerk     ... Daw Mi Mi Thaw 
Peon      ... Daw Than Than Soe 
 

BUDGET AND ACCOUNTS DIVISION 
 
Staff Officer and Head   ... U Sein Thaung BA(Geography)  
Staff Officer     ... U Tin Maung Tun LLB 
Accountant Grade 1    ... Daw Khin Khin Myint BSc(Physics) 
Accountant Grade 2    ... U Tin Shein BSc(Physics) 

... Daw Malar Swe 
Senior Clerk     ... Daw Hla Myat Mon 

  ... Daw Aye Aye Lwin 
... Daw Nwe Nwe Yee BSc(Zoology) 

Junior Clerk     ... Daw Saw Thandar Aye BA(Eco)  
      ... Daw Yin Yin Nu BA(Eco)    

  ... U Zaw Min Tun BSc(Math) 
  ... Daw Khin Win Mon 
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PROCUREMENT, STORES AND DISTRIBUTION DIVISION 
 
Staff Officer and Head   ... Daw Myint Sein BSc(Physics) 
Staff Officer     ... Daw Khin Myat Mon BSc(Physics) 
  

Procurement Section 
Office Superintendent    ... U Aung Tun 
Branch Clerk     ... U Ye Moe Aung BA(Myanmarsar)  
Senior Clerk     ... Daw Aye Aye Maw BA(Myanmarsar) 

   ... Daw Cho Cho Win BA(History) 
... Daw Moe Moe Khine BA(Geography) 

Junior Clerk     ... U Pyi Sone Htoo BA(Law) 
      ... Daw Le Le Myint BA(Eco) 

Stores and Distribution Section 
Store Keeper 1   ... U Thin Myint BA(Eco) 
Store Keeper 2   ... Daw Thidar Moe BSc(Physics) 
Senior Clerk    ... Daw Aye Aye Mon BA(History) 
Junior Clerk    ... Daw Kyi Kyi Tun 

... Daw Nan Thin Thin Htwe 

... Daw Hmew Hmwe Mar 

Peon     ... U Nay Tun  
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Aye Aye  
 Host: Pathology Research Division & University of Medicine (1)   
 Degree: DrMedSc (Pediatrics) 
 Title: Post-splenectomy hemoglobin profiles of thalassemia major 

children  
 Co-supervisor: Dr. Ne Win 
 
Aye Aye Maw 
 Host: Biochemistry Research Division 
 Degree: PhD (Chemistry) 
 Title: Purification & characterization of Tannase from Aspergilus niger 
 Co-supervisor: Dr. Theingi Thwin 
 
Aye Aye Swe 
 Host: Pharmacology Research Division 
 Degree: MMedSc (Pharmacology) 
 Title: Anti-diarrhoeal effects of medicinal plants 
 Co-supervisor: Dr. May Aye Than 
 
Aye Mi Mi Htwe 
 Host: Medical Entomology Research Division & Yangon University 
 Degree: PhD (Chemistry) 
 Title: Screening of natural insecticides from tropical plants against 

termites 
 Supervisor: Dr Aye Aye Tun 
 Co-supervisor: U Pe Than Htun, U Sein Min 
 
Aye Thida 
 Host: Pathology Research Division Dagon University   
 Degree: PhD (Zoology) 
 Title: Histopathological study of pig liver   
 Co-supervisor: Dr. Ne Win 
 
Aye Thinzar Than Htay 
 Host: Clinical Research Unit (Cerebral & Complicated Malaria) & 

Yangon University 
 Degree: MRes (Biotechnology) 
 Title: The role of endotoxins in complicated falciparum malaria 
 Supervisor: Daw Thet War Kyaw Myint 
 Co-supervisor: Dr. Myat Phone Kyaw 
 
Hla Phone 
 Host: Pharmacology Research Division 
 Degree: MMedSc (Pharmacology) 
 Title: The diuretic effects of medicinal plants 
 Co-supervisor: Dr. May Aye Than 

RESEARCH STUDENTS 
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Hla San Yee 
 Host: Immunology Research Division & Zoology Department, YU 
 Degree: PhD(Zoology) 
 Title: Contacts Tracing on children household contacts of new smear 

positive pulmonary tuberculosis patients 
 Supervisor: Dr. Si Si Hla Bu 
 Co-supervisor: Dr. Khin Nwe Oo 
 
Hlaing Soe Latt 
 Host: Clinical Research Unit (Malaria) D.S.G.H. mingaladon  
 Degree: MMedSc (Int. M ed) 
 Title: The use of multi organ dysfunction score to discriminate 

different levels of severity in severe and complicated 
plasmodium falciparum malaria 

 Supervisor: Lt. Col.  Khin Phyu Pyar . 
 
Htay Htay Khine 
 Host: Medical Entomology Research Division & Yangon University 
 Degree: PhD (Chemistry) 
 Title: Studies on the larvicidal activity of natural products against the 

vector mosquitoes 
 Supervisor: Dr Aye Aye Tun 
 Co-supervisor: U Pe Than Htun, U Sein Min 
 
Htay Htay Tin 
 Host: Pathology Research Division & Yangon Children Hospital   
 Degree: PhD (Pathology) 
 Title: Protective effect of Thalassemia / Hemoglobinopathy in 

Plasmodium falciparum malaria  
 Co-supervisor: Dr. Ne Win   
 
Kay Khine Thu 
 Host: Pharmacology Research Division, DMR (LM)  
 Degree: MMedSc (Pharmacology)   
 Title: Diuretic effect of Alycarpus viganalis (o HrEdki fau smu frEdki f) on 

albino rats 
 Co-supervisor: Dr. May Aye Than 
 
Khin Aye 
 Host: Pathology Research Division & Pyay University   
 Degree: PhD (Zoology) 
 Title: Prevalenceof Thalassaemia & Hemoglobin E in Chin Indigenous 

Race (Bago–West Region) 
 Co-supervisor: Dr. Ne Win 
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Khin Aye Aye Htun  
 Host: Pathology Research Division & Biotechnology 
 Degree: M. Res (Zoology) 
 Title: Hemoglobinopathy in a Rakhine population, Taung-gok Tsp   
 Co-supervisor: Dr. Ne Win 
 
Khin Cho Cho Oo 
 Host: Pharmacology Research Division 
 Degree: PhD (Botany) 
 Title: Anti inflammation activity of  
 Co-supervisor: Dr. May Aye Than 

Khin Cho Myint 
 Host: Physiology Research Division 
 Degree: PhD (Zoology) 
 Title: Biological & behavioral profile of Angora rabbit bred at the 

Department of Medical Research (Lower Myanmar) 
 Co-supervisor: Dr. Ye Tint Lwin 
 
Khin Khin Phyu  
 Host: Pathology Research Division & Ear, Nose, Throat Hospital   
 Degree: DrMedSc (Ear, Nose, Throat) 
 Title: Clinical & genetic study of congenital deafness at Hnawpin 

village, Pakokku township     
 Co-supervisor: Dr. Ne Win  
 
Khin Maung Maung 
 Host: Biochemistry Research Division 
 Degree: PhD (Biochemistry) 
 Title: Purification & characterization of Phospholipase A enzyme 

inhibitor protein from serUniversity of Medicineof Russell's 
viper 

 Co-supervisor: Dr. Aye Kyaw 
 
Khin May Nyo 
 Host: Pharmacology Research Division 
 Degree: PhD (Zoology) 
 Title: Study on the pharmacological effects of Phyllanthus niruri 

(awmi fq D;_zL) 
 Co-supervisor: Dr. Aye Than, Dr. May Aye Than 
 
Khin May Oo 
 Host: Quality Control Division, Hepatitis B Vaccine Plant 
 Degree: PhD (Microbiology) 
 Title: Characterization of Plasma-derived & Recombinant hepatitis B 

vaccines produced in Myanmar 
 Supervisor: Prof. Kyi Kyi Thin   
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Khin Moe Kywe 
 Host: Pathology Research Division & Defense service Medical 

Academy   
 Degree: PhD (Pathology) 
 Title: Detection of Philadelphia chromosome by PCR based method 

in Chronic myeloid leukemia  
 Co-supervisor: Dr. Ne Win   
   
Khin Nan Myint 
 Host: Parasitology Research Division 
 Degree: PhD (Zoology) 
 Title: Microscopic & serological diagnosis of malaria in two malaria 

endemic areas of Kachin state 
 Co-supervisor: Dr.Ye Htut 

 
Khin Nwe Oo 
 Host: Immunology Research Division 
 Degree: PhD(Micribiology) 
 Title: The role of chemoprophylaxis on high risk group of extended 

contacts of new leprosy cases in Nyaungdon Township 
 Co-supervisor: Prof. Kyi Kyi Thin 
 
Khin Phyu Phyu 
 Host: Parasitology Research Division 
 Degree: PhD (Chemistry) 
 Title: Determination of antimalarial activity in vivo & in vitro on a 

xanthone compound isolated from Swertia species           
 Co-supervisor: Dr.Ye Htut 
 
Khin San Yu 
 Host: Pharmacology Research Division 
 Degree: PhD (Chemistry) 
 Title: Anti-diarrhoeal effects of medicinal plants  
 Co-supervisor: Dr. Thaw Zin 

Khin Saw Aye 
 Host: Immunology Research Division 
 Degree: PhD (Pathology) 
 Title: The role of immmunohistopathology & PCR for the diagnosis 

of leprosy 
 Co-supervisor: Prof. Khine San Yin   
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Khin Sabai Htut  
 Host: Pathology Research Division & Pathein University  
 Degree: PhD (Zoology) 
 Title: Haematological porfiles of Goat (Capra hius)  
 Co-supervisor: Dr. Ne Win 
 
 
Khin San Nu 
 Host: Parasitology Research Division 
 Degree: PhD (Botany) 
 Title: Pharmacognostic study on Lawsonia intermis Linn: antiamoebic 

activity of Lawsonia intermis Linn on amoebic dysentry. 
 Co-supervisor: Dr.Ye Htut 

 
Khin San Tun 
 Host: Pathology Research Division & Yangon University 
 Degree: PhD (Zoology) 
 Title: Apoptosis Expression in childhood soft tumors.  
 Co-supervisor: Dr. Ne Win 
 
Khin Swe Oo 
 Host: Parasitology Research Division 
 Degree: PhD (Zoology) 
 Title: In vitro & in vivo drug sensitivity of PlasmodiUniversity of 

Medicinevivax to chloroquine 
 Co-supervisor: Dr.Ye Htut 

 
Khin Than  Aye 
 Host: Medical Entomology Research Division & Yangon University 
 Degree: PhD (Zoology) 
 Title: Seasonal abundance & larvivorous potential of Applochelus 

panchex in Yangon Division 

 Co-supervisor: Professor Daw Tin Nwe 
 

Khine Khine Oo 
 Host: Pathology Research Division & Yangon University 
 Degree: PhD (Zoology) 
 Title: Chromosome studies in Cows, Myanmar  
 Co-supervisor: Dr. Ne Win 

 
Khine Win Htun 
 Host: Immunology Research Division 
 Degree: MMedSc(Microbiology) 
 Title: Serological Response of Chemoprophylaxis on high risk group of 

extended contacts of leprosy 
 Co-supervisor: Dr. Khin Nwe Oo 
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Kyaw Shwe  
 Host: Pathology Research Division & UM-2   
 Degree: PhD (Pathology) 
 Title: Phenotype–genotype relationship in alpha thalassemia 

syndromes   
 Co-supervisor: Dr. Ne Win   
 
Le Yee Hnin 
 Host: Pharmacology Research Division  
 Degree: PhD (Botany) 
 Title: Hypoglycemic effect of medicinal plants 
 Co-supervisor: Dr. May Aye Than 
 
 
Ma Htay Naing 
 Host: Biochemistry Research Division 
 Degree: PhD (Chemistry) 
 Title: Inhibitory studies on -galatosidase from bovine testse 
 Co-supervisor: Dr. Theingi Thwin 
 
Ma Saw Pwint   
 Host: Immunology Research Division & Zoology Department, YU 
 Degree: PhD(Zoology) 
 Title: Contacts Tracing on children household contacts of new smear 

negative (chest Xray proven pulmonary tuberculosis patients 
 Supervisor: Dr. Si Si Hla Bu 
 Co-supervisor: Dr. Khin Nwe Oo 
 
Khin Win Sein 
 Host: Pharmacology Research Division 
 Degree: Dr. Med Sc (Rehabilitation Medicine ) 
 Title: Effect of Myanmar Traditional Medicine Paste in treatment of 

female osteoarthritic knee 
 Co-supervisor:  Dr. Aye Than, Dr. May Aye Than 

Min Aung Zaw  
 Host: Physiology Research Division 
 Degree: MMedSc (Physiology) 
 Title: Relationship between maternal weight changes with pregnancy 

outcome in growing & non growing adolescents. 
 Co-supervisor: Dr. Ye Tint Lwin 
 
Moh Moh 
 Host: Nutrition Research Division & Dept. of Zoology, DU 
 Degree: PhD (Zoology) 
 Title: Nutrient analysis of Bird Nest 
 Co-supervisor: Dr. Phyu Phyu Aung 
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Mu Mu Myint 
 Host: Pathology Research Division & East Yangon University   
 Degree: PhD (Zoology) 
 Title: Local production of fetal calf serUniversity of Medicine  
 Co-supervisor: Dr. Ne Win  
 
 
Mya Mya Aye 
 Host: Quality Control Division, Hepatitis B Vaccine Plant 
 Degree: M.Med.Sc (Microbiology)  
 Title: Immunogenicity of two types of Plasma-derived hepatitis B 

vaccines using different adjuvants 
 Co-supervisor: Dr. Khin May Oo 
 
Myat Thu Thu Win 
 Host: Dept. of Pharmacology, University of Medicine 1 (Yangon).  
 Degree: M.Med.Sc. (Pharmacology) 
 Title: Effect of Caffeine on the Pharmacokinetics of Acetaminophen 
 Supervisor: Prof. Dr. Nan Hla Hla Win 
 Co-supervisor Dr. Thaw Zin 
 
Myo Thandar Htut 
 Host: Pharmacology Research Division  
 Degree: MMedSc (Pharmacology) 
 Title: The Hypoglycemic  effects of medicinal plants 
 Co-supervisor: Dr. May Aye Than 
 
Myo Wunna 
 Host: CRU(Malaria) D.S.G.H. Mingaladon  
 Degree: M MedSc (Int. M ed) 
 Title: A clinical study of risk factor of severe falciparum malaria and 

its outcome 
 Supervisor: Lt. Col. Win Win Myint 
 
Myint Myint Than 
 Host: Clinical Research Unit (Cerebral & Complicated Malaria) & 

Yangon University 
 Degree: PhD (Zoology) 
 Title: Standardization of quality control samples for imported rapid 

diagnostic test strips, based on wild type malaria parasites 
 Supervisor: Dr. Khin Maung Swe 
 
Ni Ni Soe 
 Host: Pathology Research Division & Dagon University   
 Degree: PhD (Zoology) 
 Title: Application of staphylococcal clumping test for the 

determination of urinary FDP in pregnant mothers  
 Co-supervisor: Dr. Ne Win 
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Ni Ni Tun 
 Host: Pharmacology Research Division 
 Degree: PhD (Botany)                                   
 Title: Anti inflammation activity  
 Co-supervisor: Dr. May Aye Than 

 
Nilar Aung 
 Host: Nutrition Research Division & University of Medicine (1), 

Yangon 
 Degree: MMedSc (Physiology) 
 Title: Dark Adaptation in young adults & middle age subjects 
 Co-supervisor: Nutrition Research Division & University of Medicine (1), 

Yangon 
 
Phone Myint Aung  
 Host: Pharmacology Research Division  
 Degree: PhD (Zoology) 
 Title: Hypoglycemic effect of kalein 
 Co-supervisor: Dr. May Aye Than 
 
Sabai 
 Host: Pharmacology Research Division 
 Degree: PhD (Botany) 
 Title: Phytochemical & toxicological studies of G. superior. 
 Co-supervisor: Dr. May Aye Than 
 
San San Htay 
 Host: Pathology Research Division & Dagon University  
 Degree: PhD (Zoology) 
 Title: Haematological profiles of Avian (Chickens)  
 Co-supervisor: Dr. Ne Win 
 
Sandar Cho 
 Host: Pharmacology Research Division 
 Degree: PhD (Botany) 
 Title: The effect of banana leaves extracts on genipig ileum 
 Co-supervisor: Dr. May Aye Than 

Sao Khon Tun 
 Host: Physiology Research Division 
 Degree: MMedSc (Physiology) 
 Title: Energy cost of common activities in medical cadets of Defense 

Services Medical Academy. 
 Co-supervisor: Dr. Ye Tint Lwin 
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Su Su Maung 
 Host: Biochemistry Research Division 
 Degree: PhD (Chemistry) 
 Title: Enzymic studies on -galatosidase from jack beans 
 Co-supervisor: Dr. Theingi Thwin 
 
Su Yin Tun 
 Host: Pharmacology Research Division 
 Degree: M.D. Sc                                   
 Title: The study of masticatory function before & after rehabilition 

with distal extension base removable partial denture 
 Co-supervisor: Dr. May Aye Than 
 
Thandar Oo 
 Host: Pharmacology Research Division 
 Degree: PhD (Botany)  
 Title: Study on the Economic of legumes in Hinthada District 
 Co-supervisor: Dr. May Aye Than 

Thazin Hlaing 
 Host: Pathology Research Division & East Yangon University 
 Degree: PhD (Zoology) 
 Title: Mass production of Bovine serUniversity of Medicinealbumin 
 Co-supervisor: Dr. Ne Win   
Thida 
 Host: Pathology Research Division & Yangon University 
 Degree: PhD (Zoology) 
 Title: Cytogentic studies in some Domestic Pigs in Myanmar.  
 Co-supervisor: Dr. Ne Win 

Thida Hnin 
 Host: Physiology Research Division 
 Degree: PhD (Zoology) 
 Title: Effect of breeding diet on reproductive performance of 

laboratory mice (DDY train) of the Department of Medical 
Research (Lower Myanmar) 

 Co-supervisor: Dr. Ye Tint Lwin 
 
Thidar Maw 

 

 Host: Biochemistry Research Division 
 Degree: PhD (Chemistry) 
 Title: Studies on action of Lipase from SeotrichUniversity of 

MedicineCandium 
 Co-supervisor: Dr. Theingi Thwin 
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Tin Mar Yi Htun 
 Host: Medical Entomology Research Division & Dagon University 
 Degree: PhD (Zoology) 
 Title: Studies on biology & ecology of Aedes aegypti (Diptera: 

Culicidae), the vector of Dengue Haemorrhagic Fever (DHF) 
in some high risk areas of Yangon City 

 Supervisor: Associate Professor U Win Maung 
 Co-supervisor: Dr Thaung Hlaing, Dr. Maung Maung Mya 
 
Thwe Thwe Oo 
 Host: Pharmacology Research Division 
 Degree: PhD (Botany) 
 Title: Effect of Paunk extract on rat uterus 
 Co-supervisor: Dr. May Aye Than 

Tin Shwe   
 Host: Pathology Research Division & Renal Medical Unit, Yangon 

General Hospital   
 Degree: DrMedSc (Nephrology) 
 Title: Clinical profile of diffuse mesangiocapillary proliferative 

glomerulonephritis   
 Co-supervisor: Dr. Ne Win  
  
Wah Win Htike 
 Host: Parasitology Research Division 
 Degree: PhD (Microbiology) 
 Title: Genetic polymorphism of two drug resistant genes pfcrt & 

pfmdr1 in PlasmodiUniversity of MedicinefalciparUniversity of 
Medicineisolates from Myanmar. 

 Co-supervisor: Dr.Ye Htut 
 

Wai Wai Oo   
 Host: Pathology Research Division & Thingangyun Sanpya Hospital   
 Degree: DrMedSc (Internal Medicine) 
 Title: Anti Thrombin three level in complicated P.f malaria   
 Co-supervisor: Dr. Ne Win  
 
Win Win May  
 Host: Dept. of Pharmacology, University of Dental Medicine, 

(Yangon). 
 Degree: PhD (Pharmacology) 
 Title: Role of Propranolol Blood Levels in the Control of GI 

Bleeding in Liver Cirrhotic Patients.  
 Supervisor: Prof. Nan Hla Hla Win 
 Co-supervisor: Dr. Thaw Zin 
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Ye Phyo Aung 
 Host: Clinical Research Unit(Malaria) D.S.G.H. Mingaladon  
 Degree: M MedSc (Int. Med) 
 Title: A study on impact of some hepatic co-infections and co-

morbidities on severity and outcome of Malaria hepatitis . 
 Supervisor: Lt. Col. Win Win Myint  

Yee Htwe 
 Host: Parasitology Research Division 
 Degree: PhD (Zoology) 
 Title: Parasitological indices of malaria infection in some villages of 

Thaton. 
 Co-supervisor: Dr.Ye Htut 
 
 
Yin Thuzar Kyaw 
 Host: Clinical Research Unit (Cerebral & Complicated Malaria) & 

Yangon University 
 Degree: MRes (Biotechnology) 
 Title: Impairment of hepatic function in severe and complicated 

malaria 
 Supervisor: Daw Thet War Kyaw Myint 

 
Zin Zin Thu 
 Host: Pathology Department, University of Medicine (1) 
 Degree: MMed.Sc. (Pathology) 
 Title: Proliferative diseases of Breast   
 Co-supervisor: Prof. Khine San Yin 
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Sr. 
No.          Name                       Description      Duration 

1. Prof. C. K.S .Lee Food and Drug Administration, ROK 5 days 
2. Prof. K.S. Shin Chungnam National University ROK 4 days 

3. Mr. S.C.Kim Project Manager, Myanmar T/F Team 
CJ corporation , ROK 

14 days 

4. Mr. B.S.Bang Project Manager, Myanmar T/F Team 
CJ corporation , ROK 

10 days 

5. Mr. I.D.Song Validation Team, QA section, CJ 
corporation , ROK 

21 days 

6. Mr. J.H.Song Validation Team, QA section, CJ 
corporation , ROK 

21 days 

7. Mr. M.S.Byun Myanmar T/F Team, CJ corporation , 
ROK 

14 days 

8. Mr. M.K.Park Myanmar T/F Team, CJ corporation , 
ROK 

14 days 

9. Mr. S.H.Hong Manager, Samsung Corporation , ROK 5 days 
10. Mr. Y.O. Baek Manager, QA section, CJ corporation , 

ROK  
4 days 

11. Mr. Sam Su Lee Manager, QC section, CJ corporation , 
ROK  

7 days 

12. Mr. Maroor R.A. Pillai Production of monoclonal antibodies 
and reagents for radioimmunoassay 

5 days 

13. Prof. Shigeru Okada Collaborative Research studies between 
Okayama University , DMR (LM) and 
DMS 

5 days 

14. Prof. Kazushi Taketa Collaborative Research studies between 
Okayama University , DMR (LM) and 
DMS 

5 days 

15 Dr Toshiyuki Shinji Collaborative Research studies between 
Okayama University, DMR (LM) and 
DMS 

5 days 

16. Dr. Chai Podhisita 

 

Consultant from WHO/HRP, for 
development of protocol “Barriers to 
antenatal acre and safe delivery practice 
among women of reproductive age”. 

3 days 

 

CONSULTANTS / ADVISORS TO DEPARTMENT OF MEDICAL 
RESEARCH DURING 2005 
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Sr. 
No.          Name Description Duration 

17. Dr. Lisa  Ranford 

Cartwright 

Applying molecular and Radioisotope-
based techniques for detection of drug 
resistant malaria (IAEA  TC project) 

11 days 

18. Dr Catherine Walton Lecturer, Faculty of Life Science, 
University of Manchester (UK) 

3 days 
 

19. Dr. Effy Vayena 
(WHO/ HRP) 

 

To facilitate the “Workshop on Ethical 
Issues in Reproductive Health 
Research” (4-8 September, 2005) 

4 days 

 

20. Dr. Josephine 
Sauvarire 

To facilitate the “Workshop on Ethical 
Issuses in Reproductive Health 
Research” (4-8 September, 2005) 

4 days 

 

21. Dr. John Aaskov Surveillance of Dengue 5 days 
22. Dr. Alan Hampson Avian Influenza 1  day 

23. Dr. James Reuben     Human Papilloma Virus  3 days 
24. Prof. Takehiko Koji Monbusho Team 6 days 

25. Prof. Shigeru Okada Monbusho Team 6 days 

26. Prof. Kazuhisa Taketa Monbusho Team 6 days 

27. Yoshitaka Hishikawa Monbusho Team 6 days 
28. Shin Izumi Monbusho Team 6 days 

29. Dr. Masanori Matsuoka  
 

Technology transfer on Dot Blot 
Hybridization Technique 

7 days 

30. Mr. Reyad Kamel & 
IAEA Delegates 

IAEA 1 day 
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Sr. 
No        Name Designation              Seminar/ Workshop 

1. Dr. Kyaw Moe Director  
(Research) 

Sixth Global Forum on Bioethics  in 
Research, Malawi 

2. Dr. Kyaw Moe Director  
(Research) 

Conference on International Collaborative 
Research and  Research Ethics, Indonesia 

3. Dr. Myo Khin Director 
(Research) 

Regional Meting on National Planning, 
Selection and Design of  IAEA 
Technical Co-operation Projects  
Yangon, Myanmar 

4. Dr. Myo Khin Director 
(Research) 

Scientific visit on management of projects 
related to blood programming, 
haematology research mostly in 
leukaemia and lymphoma Guy’s and 
St.Thomas’ Hospital, The Rayne Institute 
and King’s College Hospital, 
London,United Kingdom 

5. Dr. Mar Mar Nyein Deputy Director Fortieth Anniversary US-Japan 
Cooperative Medical Science Symposium, 
Kyoto, 7-12-04 to 10-12-04 

6. Dr. Hlaing Myat Thu Deputy Director Protocol Writing Workshop, Thamarsat 
University, Bangkok, Thailand 

7. Dr. San Aye Deputy Director Training on laboratory equipment 
Shimadzu (Asia Pacific) Pte Ltd 

8. Dr.Ye Htut Deputy Director South-East Asia Quinine versus Artesunate 
Multi- centre Analysis  Trial (SEAQUMAT)
 investigators' meeting, Chittagong, 
 Bangladesh  

9. Dr. Ye Tint Lwin Deputy Director Advocacy meeting on lead contamination 
in food as public health problem 
(DMR/WHO) 
Research Methodology, 2005 

10. Dr. Win Aung Deputy Director Hands-on Practice for Vaccine 
Manufacturing Personnel; KFDA, ROK 

11. Dr Wah Wah Aung Research 
Scientist 

Training in laboratory techniques for 
RTIs/STIs, with a focus on polymerase 
chain reaction and quality control 
measures, Kuala Lumpur 1-12-2004 to 
31-5-05 

INTERNATIONAL SEMINARS, WORKSHOPS AND MEETINGS 
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Sr. 
No           Name Designation Seminar/Workshop 

12. Dr. Win Maw Tun Research Scientist Hands-on GMP Training for Vaccine 
Manufacturing staff 

13. Dr. Win Pa Pa 
Naing   

Research Scientist Use of radio-isotopic technique in 
management of childhood acute 
lymphoblastic leukemia, France 

14. Dr. Zaw Myint Research Scientist Hands-on Practice for Vaccine 
Manufacturing Personnel; KFDA, ROK 

15. Daw Aye Aye 
Myint 

Research Officer Radiopharmaceutical technique, 
Thailand 

16. 
 
 

Daw Khine Thin 
Naing 
 

Research Officer Training on laboratory equipment 
Shimadzu (Asia Pacific) Pte Ltd 
 
 
 

17. 
Daw Kyin Kyin Research Officer Quality Control of HB vaccine (Gene 

Stability Test and Raw Material Test) 

18. Daw Kyin Kyin 
San 

Research Officer Quality Control of HB vaccine (Gene 
Stability Test and Raw Material Test) 

19. Daw Muya Than Research Officer Assay optimization and validation 
National Institute of Health  
Nonthamburi, Thailand 
 

20. Dr. Mo Mo Win Research Officer Advanced WHO/TDR Course on 
Immunology, Vaccinology and 
Biotechnology Applied to Infectious 
Diseases, Lausane   5-9-05 to 25-10-05 

21. Dr. Ko Ko Zaw Research Officer Workshop on Preparation of Papers for 
Policy Communication and 
Dissemination (Adolescent Migrants and 
Reproductive Health in the Greater 
Mekong Region) 

22. Dr. Ko Ko Zaw Research Officer Training Workshop on Proposal Writing 
of the Project “Expanding Access to 
SRH Information and Services in the 
Greater Mekong Region” 

23. Dr Yan Naung 
Maung Maung 

Research Officer Bioinformatics and Functional Genomics 
Applied to Insect Vectors of Human 
Diseases (Thailand) 2 weeks 

24. Daw Than Than 
Swe 

Research 
Assistant(2) 

Detection of Environmental Pollutants, 
Testing and Screening of Toxicology 
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Sr. 
No.           Name     Designation          Fellowship 

1.  Daw Aye Than Research Officer Training on molecular 
techniques for detection of 
drug resistant malaria, UK  

2.  Dr. Kay Thwe Han Research Officer Training on molecular 
techniques for detection of 
drug resistant malaria, UK 

3.  Dr. Kyaw Soe 

Research Officer 

Research Officer Hepatocarcinogenic studies in 
Myanmar Thalassaemia, Japan 

4.  Dr. Ohnmar Research Officer Fellowship Training on Project 
Management of Tropical 
Disease 

5.  Dr. Ohnmar May    
Tin Hlaing 

Research Officer Degree Program on 
Toxicology, Technology and 
Management 

6.  Dr. Saw Saw Research Officer Ph.D. Training on Social 
Sciences, Australia 

7.  Dr. Thaung Hlaing  
 

Research Officer Ph D (Molecular Entomology)  
(UK) 3 years 

8.  Dr. Yin Thet Nu Oo   
 

Research Officer Master degree course on 
Research Bioethics, 
Melbourne, Australia 

9.  U Aye Win Oo Research Assistant (2) Training on Veterinary 
(Healthy Liver Project) Korea 

INTERNATIONAL FELLOWSHIPS AND TRAINING COURSES  
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Sr. 
No          Name       Designation Seminar/Workshop 

1. Dr. Kyaw Moe Director 
 

Seminar on Teaching of 
Medical Ethics 

2. Dr. Kyaw Moe Director WHO/HRP Workshop on 
Ethical Issues Reproductive 
Health 

3. Dr San Aye Deputy Director National Workshop on 
Research Ethics in 
Reproductive Health, MOH/ 
WHO 

4. Dr San Aye Deputy Director Training Workshop on Risk 
Assessment and Management 
for biosafety, UNEP/ 
GEF/MOAI 

5. Dr San Aye Deputy Director Advocacy meeting on lead 
contamination of food as 
public health problem 

6. Dr Thaung Hla 

 

Deputy Director  
 

Research Methodology 
Workshop ( Facilitator ) 

7. Dr Thaung Hla 

 

Deputy Director 
 

Seminar on Demonstration of 
Hepatitis C Test Kit 

8. Dr Thaung Hla 

 

Deputy Director  
 

Workshop on Development of 
Drug and Poison Information 
Services at the National 
Poison Control Centre 

9. Dr. Hlaing Myat Thu Deputy Director  Workshop on Research 
Methodology 

10. Dr. Hlaing Myat Thu Deputy Director  Workshop on Drug and Poison 
Information Services at the 
National Poison Control 
Centre 

11. Dr. Khin May Oo Deputy Director Alternative Medicine: Outline 
of Acupressure and 
Acupuncture 

12. Dr. Khin May Oo Deputy Director Symposium on chemical 
safety  

13. Dr. Khin May Oo Deputy Director Symposium of An Update on 
Anti-microbials 

LOCAL SEMINARS, WORKSHOPS AND SHORT TRAINING 
COURSES COURSES 
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Sr. 
No             Name     Designation     Seminar/Workshop 

14. Dr. Myat Phone Kyaw Deputy Director Research Methodology 
Workshop (Facilitator) 

15. Dr. Phyu Phyu Aung 
 

Deputy Director 
 

Advocacy meeting on lead 
contamination of foods as 
public health problem 

16. Dr. Phyu Phyu Aung Deputy Director Research Methodology 

17. Dr. Phyu Phyu Aung Deputy Director WHO workshop on Resource 
Mobilization Project Proposal 
Writing and Communication 

18. Dr. Phyu Phyu Aung Deputy Director Workshop on  modification of 
post-graduate curriculum 
(MMedSc-Physiology) 

19. Dr. Phyu Phyu Aung Deputy Director As a resource person at 
workshop on development of 
Drug and Poison information 
services at the NPCC 

20. Dr. Phyu Phyu Aung Deputy Director As a trainer at workshop on 
training of trainers in 
development of physical 
health and fitness for 
adolescents 

21. Dr. San Aye Deputy Director Workshop on Development of 
Drugs and Poison Information 
Services at NPCC 

22. Dr. San Shwe Deputy Director Consultative Meeting on 
POD/POWD in Myanmar 

23. Dr. San Shwe Deputy Director WHO Workshop on Resource 
Mobilization Project Proposal 
Writing and Communication, 
Yangon, Myanmar  

24. Dr. San Shwe Deputy Director 5th Meeting of Technical 
Working Group on TB 
(TWG/TB) WHO Conference 
Room 

25. Dr. Thaw Zin Deputy Director Seminar on Alternative 
Medicine: Acupuncture and 
Acupressure (DMR/KIOCA) 

26. Dr. Thaw Zin Deputy Director Laboratory Training Course 
on Clinical Toxicology (DOH/ 
WHO) 
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Sr. 
No        Name      Designation Seminar/Workshop 

27. Dr. Thaw Zin Deputy Director 
             

Workshop on Research 
Methodology, DMR(LM) 

28. Dr. Thaw Zin 

 
Deputy Director The Sixth Conference of 

Myanmar Traditional 
Medicine Practitioners, 
Department of Traditional 
Medicine. 

29. Dr. Thaw Zin 

 
Deputy Director The 14th Myanmar Military 

Medical Conference, Ministry 
of Defense 

30. Dr. Thaw Zin Deputy Director              Workshop on Development of 
Drug and Poison Information 
Services at the National 
Poison Control Centre 
(DMR/WHO) 

31. Dr. Theingi Thwin Deputy Director Workshop on Drug and Poison 
Information Services at the 
National Poison Control 
Centre (NPCC) 

32. Dr. Theingi Thwin Deputy Director Technology Transfer of Dot 
Blotting Method to Detection 
of Mycobacterium Lepare  

33. Dr. Win Aung     Deputy Director 
 

Training on Good Laboratory 
Practice (MOH/KOICA) 
Myanmar FDA, Yangon 

34. Dr. Ye Htut Deputy Director Invitation to meeting on 
Consensus Around Five-Year 
strategic Plan for Control of 
Malaria in Myanmar (2006-
2010), One day (DOH/ 
UNICEF) 

35. Dr. Ye Htut Deputy Director Regional Meeting on National 
Planning Selection and Design 
of I.A.E.A. Technical Co-
operation projects (I.A.E.A. 
RAS/0/037 Yangon, 
Myanmar, 5 days, (IAEA)  
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Sr. 
No     Name   Designation Seminar/Workshop 

36. Dr. Ye Htut Deputy Director WHO workshop on Resource 
Mobilization Project Proposal 
Writing and Communication , 
Yangon, Myanmar 4 days 
(WHO) 

37. Dr. Ye Tint Lwin Deputy Director  Advocacy meeting on lead 
contaminatioin food as public 
health problem (DMR/WHO) 
Research Methodology, 2005 

38. Dr.Thaw Zin Deputy Director The Sixth Traditional 
Medicine Practitioner 
Conference  

39. U Pe Than Htun Deputy Director Global Fund for Malaria 
(VBDC, Yangon) 2 days 

40. Daw Thandar Shwe Research Scientist Advocacy meeting on lead 
contamination of foods as 
public health problem 

41. Dr. Khin Chit Research Scientist 
             

Workshop on Development of 
Drug and Poison Information 
Services at the National 
Poison Control Centre 
(DMR/WHO) 

42. Dr. Khin Thet Wai Research Scientist  Working on Ethical Issues in 
Reproductive Health Research  

43. Dr. Kyaw Oo  Research Scientist  Meeting on “Calls for letter of 
intent on Eco-  bio-social 
research in Dengue under-
standing ecosystem dynamics 
for better-informed dengue 
prevention”, DMR (LM), 
(1.12.05) 

44. Dr. Kyaw Oo  Research Scientist   Workshop on Planning for 
Master of Public Health 
Programme, MS (17.1.06-
18.1.06) 

45. Dr. Kyaw Oo  Research Scientist  National Workshop on 
Research Ethics in   Repro-
ductive Health, DMR(LM)/ 
WHO- HRP, (5.9.05- 8.9.05) 
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Sr. 
No      Name     Designation Seminar/Workshop 

46. Dr. Kyu Kyu Than Research Scientist Workshop on Dissemination 
of 2004 Family and Youth 
Survey (Preliminary Report) 

47. Dr. Nwe Nwe Oo Research Scientist Chemotherapy and Drug 
resistance in Leprosy, 5 days 
(DMR) 

48. Dr. Nwe Nwe Oo Research Scientist Microsoft Excel and Microsoft 
PowerPoint, 2 months, DMR 

49. Dr. Aye Than  Advisor The Sixth Traditional 
Medicine Practitioner 
Conference  

50. Daw Aye Than Research Officer Microsoft Excel and Microsoft 
PowerPoint, 2 months, DMR 

51. Daw Khin Taryar Myint Research Officer  PhD( Prelim) 

52. Daw Khine Thin Naing Research Officer Workshop on Development of 
Drugs and Poison Information 
Services at NPCC 

53. Daw Moe Thida Research Officer Training on Microsoft Excel 
and Microsoft PowerPoint 

54. Daw Mu Mu Sein Myint  
 

Research Officer Training on Microsoft Excel 
and Microsoft Power Point 

55. Daw Sandar Kyi Research Officer Workshop on Research 
Methodology 

56. Daw Tin Tin Than Research Officer Training on Microsoft Excel 
and Microsoft PowerPoint 

57. Dr Myo Myo Mon Research Officer HSR Research Proposal 
Development workshop, 
Leprosy Control Programme, 
DOH (24.1.05-2.2.05) 

58. Dr Myo Myo Mon Research Officer HSR Data Analysis and 
Report Writing workshop, 
Leprosy Control Programme, 
DOH (22.8.05-2.9.05) 

59. Dr. Aye Aye Yee Research Officer Workshop on Development of 
Drug and Poison Information 
Services at the NPCC 
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Sr. 
No           Name    Designation Seminar/Workshop 

60. Dr. Khin Khin Swe Myat 
 

Research Officer Workshop on Research 
Methodology 

61. Dr. Khin Than Yee Research Officer Research Methodology  

62. Dr. Ko Ko Zaw Research Officer Workshop on Dissemination 
of  2004 Family and Youth 
Survey (Preliminary Report) 

63. Dr. Mya Mya Aye Research Officer 
 

Training on Good Laboratory 
Practice (MOH/KOICA) 
Myanmar FDA, Yangon 

64. Dr. Mya Mya Aye 
 

Research Officer MMedSc (Microbiology) 
University of Medicine 
(1),Yangon 

65. Dr. Thandar Lwin 
  

 

Research Officer Workshop on Research 
Methodology 

66. Dr. Yi Yi Kyaw Research Officer Computer training course 

67. Dr. Yi Yi Kyaw Research Officer M.Med.Sc (Microbiology) 
course University of Medicine 
(1) Yangon 

68. Daw Kyi May Htwe Reporter Workshop on Development of 
Drug and Poison Information 
Services at the National 
Poison Control Centre (DMR/ 
WHO) 

69. Daw Mar Mar Myint  Research Assistant (2) 
 

Training on Basic Laboratory 
Practice 

70. Daw Myint Myint Khine 
 

Research Assistant (2) 

 

Training on Basic Laboratory 
Practice 

71. Daw Win Win Maw 
 

Research Assistant (2) Training on Basic Laboratory 
Practice 

72. U Nyo Aung Research Assistant (2)  “Training on basic laboratory 
regulations” held by DMR 
(LM) at 20.6.05 to 21.6.05 

73. Daw Thin Thin Wah 

 

Research Assistant(2) 

 

Workshop on Development of 
Drug and Poison Information 
Services at the National 
Poison Control Centre 
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Sr. 
No             Name Designation Seminar/Workshop 

74. Daw Tin Tin Htwe 

 

Research Assistant(2) 

 

Workshop on Development of 
Drug and Poison Information 
Services at the National 
Poison Control Centre 

75. Daw Thandar Myint 
 

Research Assistant (3) Training on Basic Laboratory 
Practice 

76. U Tin Ko Kyi Research Asistant (3)   Training on basic laboratory 
regulations” held by DMR 
(LM) at 20.6.05 to 21.6.05 

77. Daw San San Myint 
 

Research Assistant (3) Training on Basic Laboratory 
Practice 

78. Daw Thandar Than Research Assistant (3) Training on Basic Laboratory 
Practice 

79. U Phyo Min Oo Research Asistant (4) Training on basic laboratory 
regulations” held by 
DMR(LM) at 20.6.05 to 
21.6.05 

80. Daw Hla Phyo Lin 
 

Research Assistant (4) Training on Basic Laboratory 
Practice 

81. Daw Mya Thet Lwin 
 

Research Assistant (4) Training on Basic Laboratory 
Practice 

82. Daw Nu Nu Win 
 

Research Assistant (4) Training on Basic Laboratory 
Practice 
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1. HAN WIN, KHIN MYAT TUN, AUNG KYAW ZAW, OHNMAR, THUZAR 

MYINT, KHIN KHIN SWE MYAT, SANDAR KYI and THAN THAN LWIN. 
Prevalence of acute respiratory infections and its risk factors in under five children. 
Myanmar Health Sciences Research Journal, 2003; 15 (1-3): pp 52-56 

2. HAN WIN, KHIN MYAT TUN, AUNG KYAW ZAW, SAIN ZA NANG, 
THUZAR MYINT, SANDAR KYI, THAN THAN LWIN and KHIN KHIN SWE 
MYAT. An educational intervention for improving knowledge, attitude and practice 
of mothers on indoor air pollution and acute respiratory infections. Myanmar  
Health Sciences Research Journal, 2004; 16 (1-3): pp 46-50 

3. HLAING MYAT THU, KYM LOWRY, LIMIN JIANG, THAUNG HLAING, 
EDWARD C. HOLMES and JOHN AASKOV. Lineage extinction and replacement 
in dengue type 1 virus populations are due to stochastic events rather than natural 
selection. 2005; Virology 336, (163-72). 

4. KHIN MYAT TUN, HAN WIN, OHNMAR, AUNG KYAW ZAW, THUZAR 
MYINT, KHIN KHIN SWE MYAT, SANDAR KYI and THAN THAN LWIN. 
Indoor air pollution: Impact of intervention on acute respiratory infections (ARI) in 
under five children. Regional Health Forum, 2005; 9 (1): pp 30-36 

5. KHIN NWE OO, NWE NWE YIN, HTWE HTWE SEIN, MYAT THIDA and 
WAH WAH AUNG. In-house ELISA in diagnosis of childhood tuberculosis 
Myanmar Health Sciences Research Journal: 17 (1): 51-52  

6. KHIN NWE OO, NWE NWE YIN and TIN TIN HAN. Prospective study of 
seroepidemiology:  persistent seropositives developed leprosy Myanmar Health 
Sciences Research Journal 2005; 17 (2): (accepted) 

7. KHIN NWE OO, NWE NWE YIN, TIN TIN HAN, MYAT THIDA and WAH 
WAH AUNG. Assessment of whole cell soluble Mycobacterium tuberculosis 
antigen ELISA (in-house ELISA) test in serodiagnosis of pulmonary tuberculosis 
Myanmar Health Sciences Research Journal: 17 (2): (accepted) 

8. KHIN NWE OO, NWE NWE YIN, TIN TIN HAN and KYAW MYINT. 
Seroepidemiology on extended contacts of new leprosy cases in Nyaungdon 
Township Myanmar Health Sciences Research Journal: 17 (2): (accepted) 

9. KHIN SAW AYE. Use of Molecular Techniques for Leprosy Research at 
Department of Medical Research (Lower Myanmar) MMA, Society of Pathology, 
Bulletin  1 (2): 1-14 

10. KHIN SAW AYE, YIN THET NU OO, EI MON THET, KYI KYI AYE, KYAW 
KYAW and TIN MAUNG TSOH  .Tumour Necrosis Factor-Alpha (TNF-α), 
Interlukin-10 (IL-10) and Interferon-Gamma (INF-γ) in Leprosy Myanmar Health 
Sciences Research Journal: 17 (2): (accepted) 

LIST OF PUBLICATIONS 
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11. KHIN SAW AYE, YIN THET NU OO and KYAW KYAW.  Detection of 
Mycobacterium leprae by Polymerase Chain Reaction (PCR) in nasal swabs of 
patients and their contacts Myanmar Health Sciences Research Journal:17 (1): 1-5 

12. KHINE KHINE LWIN, MYA MYA THAN, KHIN CHIT, MU MU SEIN MYINT, 
AYE THAN and AYE AYE THEIN. A study of the anti-inflammatory effect of 
Zingiber officinale Roscoe (Gyin-sein) on albino rats. The Myanmar Health 
Sciences Research Journal, Vol. 15, No.1-3, 2003, pp. 25-30. 

13. KO KO ZAW, THAN TUN SEIN, MON MON, SAW SAW AND NYO AUNG. 
Developing a methodology to monitor equity in health care utilization by less well-
to-do rural mothers at a       township level in Myanmar. Myanmar Health Sciences 
Research journal: Vol. (15), No., (1-3); p pp.41-45. 

14. KYAW OO, KO KO NAING, KYU KYU THAN, KO KOZAW AND SAN 
SHWE. Knowledge, perceptions and behaviour of vaccine clinic attendees on DMR 
hepatitis B vaccination.      Myanmar Health Sciences Research journal: Vol. (15), 
No.,(1-3);p pp.6-12. 

15. KYU KYU THAN, THAN THAN TIN and OHNMAR. Trend of caesarean 
deliveries in Central Women’s Hospital.  Myanmar Journal of Current Medical 
Practice: Vol (9), No., (4); p pp. 43-46. 

16. MAY AYE THAN. Malaria and Medical Plants. DMR Bulletin, volume 17, No. 2, 
April 2003,  pp.1-22. 

17. MAY AYE THAN. Vitamin- side effects, interactions and warnings. DMR Bulletin, 
volume 17, No. 3, July 2003, pp.1-18. 

18. MINN MINN MYINT THU. Detection of apoptotic expression by TUNEL method 
and its relation to clinical staging and histological grading in cancer breast. Thesis 
submitted to Academic Board, MMedSc (Pathology), University of Medicine 1. 
Yangon. 2006.   

19. MOE K, HUMMELMAN EG, OO WM, LWIN T and HTWE TT. Hospital-Based 
Surveillance for Rotavirus Diarrhea in Children in Yangon, Myanmar. Journal 
Infectious Diseases 2005; 192: S111-3. 

20. MYO KHIN, AUNG MYO MIN, YI YI KYAW, MYAT TIN HTWE KYAW, 
KHIN MAY OO, KHIN PYONE KYI.  Bibliography of Research Findings on 
Liver Diseases in Myanmar Department of Medical Research (Lower Myanmar) 
Ministry of Health, Union of Myanmar, May 2005. 

21. NE WIN. Hemoglobin E and beta thalassemia trait in dengue hemorrhagic fever. 
DMR Bulletin 17(1): 27-28, 2003. 

22. NE WIN, KHIN MYO SETT, ZIN MAR SOE. Prevalence of hemoglobin E and 
thalassemia in Myanmar atheletic women. DMR Bulletin 17(4): 29-30, 2003  
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23. NE WIN, KHIN MYO SETT, MYO WIN. Hemoglobin E and thalassemias prevails 
among ischaemic heart disease patients. DMR Bulletin 17(3): 22-23, 2003.  

24. NE WIN, PHYU PHYU KHINE. Prevalence of thalassemia / hemoglobinopathy in 
school children. DMR Bulletin 17(4): 28, 2003  

25. NE WIN. Application of locally developed DMR-FDP test kit in various clinical 
disorders. Review article. Pathology Bulletin 1: 14-19, 2005.    

26. NE WIN, AYE AYE LWIN, MYAT MON OO, KHIN SAW AYE, SOE SOE and 
SHIGERU OKADA   Hemoglobin E Prevalence in Malaria-Endemic Villages in 
Myanmar Acta Med. Okayama. 59 (2): 63-66  

27. NE WIN, AYE MAUNG HAN, MYA MYA OHN, KYAW ZIN WAI, SCOTT 
HALSTEAD. A planned study on pathology of dengue hemorrhagic fever and 
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Dr. Myo Aye, Dr. Nay Win, Dr. Ye Tint Lwin, Dr. Thaung Hla ,  
Dr. Htay Kyaw, Dr. Daw Khin Chit, Daw Mu Mu Sein Myint,  
Daw Sao Mya Kyi, U Sein Min, Dr. Ohnmar May Tin Hlaing 

 
 

(3) (Scientific Group on Snakebite Research) 
 
Group Leader  : Dr. Khin Maung Maung 
Co-Group Leader  : Dr. Win Aung 
Organizer : Dr. Theingyi Yin  
Member : Dr. San Aye, Dr. Maung Maung Toe, Dr. Aung Kyaw Zaw,  

Dr. Daw Htay Kyaw, Dr. Khin Saw Aye , Dr. Nay Win,  
Daw Aye Aye Myint, Dr. Yi Yi Kyaw 

 
  

(4) (Scientific Group on HIV Research) 
 
Group Leader  : Dr. San Hla Mu 
Co-Group Leader  : Dr. Kyaw Moe 
Organizer : Dr. Mon Mon 
Member : Dr. Khin Myat Tun, Dr. Khin Thet Wai, Daw Le Le Win,  

Dr. Khin May Oo, Dr. Kyaw Zin Thant, Dr. Hlaing Myant Thu,  
Dr. Aung Kyaw Zaw, Dr. Kyaw Oo, Dr. Ko Ko Zaw, Dr. Thanda 
Lwin, Dr. Lay Myint, Dr. Win Mar Oo, Dr. Wah wah Aung,  
Dr. Kay Thawe Han, Dr. Naing Oo Thar 
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 (5) (Scientific Group on Liver Diseases Research) 

 
Group Leader  : Dr. Khin Pyone Kyi 
Co-Group Leader  : Dr. Myo Khin 
Organizer : Dr. Khin May Oo 
Member : Dr. Myo Aye , Daw Aye Than, Dr. Win Aung, Dr. Win Maw 

Tun, Dr. Moh Moh Tun, Dr. Aye Aye Yi, Daw Khin Khin Aye,  
U Than Aung, Daw San San Oo, Dr. Kyaw Oo, Dr. Kyu Kyu 
Than, Dr. Aung Thu, Dr. Zaw Myint, Dr. Yi Yi Kyaw, Dr. Kyaw 
Soe 

 
 

   (6) (Scientific Group on Growth Fitness and Nutrition) 
 
Group Leader  : Dr. Soe Min Thein 
Co-Group Leader  : Dr. Phyu Phyu Aung 
Organizer : Dr. Ye Tint Lwin 
Member : Dr. Khin Maung Maung, Dr. Myo Khin, Dr. Khin Myant Tun,  

Dr. Tin Khine Myint, Dr. Zaw Myint, Dr. Theingi Thwin,  
Daw Thanda Shwe, Daw Tin Tin Yi, Dr. Aye Aye Lwin,  
Dr. Theingi Yin 

 
 

(7) (Scientific Group on Arboviral Diseases Research) 
 
Group Leader  : Dr. Kyaw Moe 
Co-Group Leader  : Dr. W. Tun Lin 
Organizer : Dr. Kyaw Zin Thant 
Member : Dr. Ye Htut, Dr. Myat Phone Kyaw, Dr. Hlaing Myat Thu,  

Dr. Thanda Lwin, Dr. Lay Myint, Dr. Win Maw Oo,  
Dr. Thaung Hlaing, U Sein Min, Dr. Ohnmar, Dr. Win Maw Tun 

 
  

(8) (Scientific Group on Gastrointestinal and Diarrhoeal Diseases Research) 
 
Group Leader  : Daw Mar Mar Nyein 
Co-Group Leader  : Dr. Khin Myat Tun 
Organizer : Dr. Wah Wah Aung 
Member : Dr. Kyaw Moe, Dr. Daw San Shwe, Dr. Khin Nwe Oo,  

Dr. Myo Khin, Dr. San Hla Mu, Dr. Thaung Hla,  
Dr. Daw Htay Kyaw, Dr. Nwe Nwe Oo, U Htein Win,  
Dr. Ko Ko Zaw, Dr. Moh Moh Win, Dr.Win Mar Oo 
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   (9) (Scientific Group on Nuclear Medicine Research) 

 
Group Leader  : Dr. Myo Khin 
Co-Group Leader  : Dr. San Aye 
Organizer : Dr. Myint Aye Mu 
Member : Dr. Khin Pyone Kyi, Dr. Khin Maung Maung, Dr. Ye Tint Lwin,  

Dr. Kyaw Zin Thant, Dr. Khin May Oo, Dr. Tin Khine Myint,  
Dr. Nwe Nwe Oo, U Htein Win, Daw Thanda Shwe, Daw Win 
Thawda Lwin, Dr. Zaw Myint, Dr. Daw Khin Chit, Daw Aye Aye 
Myint 

 
(10) (Scientific Group on Socio-medical Science Research) 
 
Group Leader  : Dr. Daw San Shwe 
Co-Group Leader  : Dr. San Hla Mu 
Organizer : Dr. Kyu Kyu Than 
Member : Dr. Khin Thet Wai, Daw Le Le Win, Dr. Aung Kyaw Zaw,  

U Maung Maung Win, U Tin Maung Maung,, Dr. Saw Saw,  
Dr. Mon Mon, Dr. Ohnmar, Dr. Ko Ko Zaw, Dr. Aung Thu,  
Dr. Maung Maung Toe 

 
 
 (11) (Scientific Group on TB and Acute Respiratory Tract Infections) 
 
Group Leader  : Dr. Khin Myat Tun 
Co-Group Leader  : Dr. Khin Nwe Oo 
Organizer : Dr. Daw Khin Chit 
Member : Daw Aye Than, Daw Mar Mar Nein, Dr. Myo Khin,  

Dr. San Hla Mu, Dr. Phyu Phyu Aung, Dr. Nay Win, Dr. Thaw 
Zin, Dr. Maung Maung Toe, Dr. Kyaw Zin Thant, U Htein Win,  
Daw Myint Myint Than, Dr. Wah Wah Aung, Dr. Theingyi 
Thwin, Dr. Kay Thawe Han, Dr. Saw Saw, Dr. Naing Oo Thar 

   
 
(12) (Scientific Group on Molecular Biology) 
 
Group Leader  : Dr. Kyaw Zin thant  
Co-Group 
Leader  

: Dr. Khin May Oo 

Organizer : Dr. Zaw Myint 
Member : Dr. Khin Nwe Oo, Dr. Khin Pyone Kyi, Dr. Nay Win, Dr. Hlaing 

Myat Thu,  
Dr. May Aye Than, U Htein win, Dr. San Aye, Dr. Moh Moh Tun,  
Dr. Wah Wah Aung, Dr. Win Maw Tun, Dr. Thaung Hlaing,  
Dr. San San Htwe, Dr. Aye Aye Yi, U Sein Min 
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Editor : Dr. Soe Thein 
Associate Editor : Dr. Tun Pe, Dr. Than Tun Sein 
Managing Editor  : Dr. Aye Kyaw, Dr. Kyaw Min 
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Members 

: Professor Aye Maung Han    
Professor U Kyaw 
Professor Saw Naing 
Professor Nyunt Wai  
Professor Myo Win 
Professor Kyi Kyi Thinn  
Professor Colonel Marlar Than  
Professor Tracy Sein   
Dr. Myo Khin 
Dr. Kyaw Moe 
Dr. Khin Pyone Kyi 

Editorial Manager : Dr. Willoughby Tun Lin 
Production Editor : Dr. Khin Myat Tun, U Aung Myo Min, Daw Nyunt Nyunt 
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RADIATION SAFETY UNIT 
 
In-charge : Dr. Khin Maung Maung 
Members : Dr. San Aye, U Htain Win, Dr. Nwe Nwe Oo,  

Daw Win Thawtar Lwin, U Htay Aung, Daw Aye Aye Maw 
 




