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Revision of Tentative Echedule of Implementation.
Description of the item should niot be changed.

1. Ind year, 1993
2. 2nd year, 1994
3. 3rd year, 1985

SEREHHERESOTSIL D Hed

TENTATIVE SCHEDULE OF IMPLEMENTATION
1. Activities for the items of technology transfer related to each objective
of the Project
1) Sti‘eng'thening the use of biotechnology in the diagnosis and management
of malaria _
a, development and use of DNA probes for malaria diagnosis

b, identification and characterization of protective epitopes of malaria

antigens
- c. analaysis of mitochondrial genes

. d, better understanding of the vectorial status of malaria vectors at the

molecular level

— 21 —



1) Strengthening the use of biotechnology in the diagnosis and management of
malaria

Item a. development and use of DNA probes for ma}arla diagnosis

Existing schedule
1. Deveiopment and use of DNA probes
Selectlon of primer and use for PCR
2. Examination of DNA isolation method from patlents blood samples
" 3. Comparative analysis of new diagnosis methods to standard one.

Pmposed revigion, draft 1~
1. Laboratory set up and technical transfer of fundamental procedures in bio-
technology for the purpose of malaria diagnosis. : .
2. Studies on development of diagnostic procedures, and selectlon and produc-
tion of candidate DNA probes or primere.
3. Comparative evaluation of diagnostic procedures, and DNA pr obes or primers.

Ttem b. identification and characterlzatlon of protectlve epltopes of malarla antigens.

Exlstlng schedule
. Study on relationship between severity of malaria and HLA haplotypes
2 . Search for protective epitopes of malaria antigens
3. Gene cloning of protective antigens

Proposed revision (draft by JW Mak, Nasarudin and Tanaka)
1. Typing of HLA class I in malaria patients and healthy controls.
2. Blood sample collection and typing of HLA class II.
3. HLA haplotypes in malaria patients.

Item c.analysis of mitochondrial genes
Existing schedule
i, Estabhshment of preparation techmques for mltochondrxal fraction of Plas
modium and determination of nucleotide sequence of mitochondrial DNA
2. Analysis of gene expression of mitochondrial DNA at various developmental

stages of Plasmodium
3. Typing of mitochondrial DNA of isolated straing of Plasmodium

Proposed revision, draft 1
1. Laboratory set up, isolation of mitochondrial DNA, and trlals of DNA sequencmg
9. Characterisation of mitochendrial DNA in local malaria strains by analysing
fixed and variable eequence structures. : _
3. Sequencing of mitochondrial DNA among locally available strains of ELa§;'
modium faiciparum

Existing schedulelc® 3<3 U 7l 3 oy P 7TEASORBEFBHATEIRE CE
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Item d. better understanding of the vectorial atates of malaria vectors at the mole-

cular level.
Existing schedule
1. Determination of nucleotide sequence of DNA isolated from susceptible/ref-
ractory vector mosquitoes
2. Localization and analysis of susceptible genes of mosquito vectors
3. 'P_rod_uct_ion of refractory vector mosquitoes by point mutation and exploration of

biological control of susceptible vector mosquitoes.

Proposed revision, draft 1
1. Laboratory set up and establishment of susceptibility bicassay method of
Anopheles against malaria.
2. Isolation of susceptible and resistant strains of Anopheles, and chromosome
mapping by eﬁsyme markers and DNA fragment markers.
3. Determination of malaria susceptible locus on genes in relation to other enzyme

and DNA markers.
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THE MINUTES OF DISCUSSIONS
BFTHEEN THE JAPANESE PLANNING AND CONSULTATION TEAM
AND
THE AUTHORITIES CONCERNED OF THE GOVERNMENT OF MALAYSIA
ON JAPANESE TECINICAL COOPERATION FOR
THE PROJECT FOR RESEARCH AND DEVELOPMENT ON DIAGNOSIS
OF SELECTED TROPICAL DISEASES

The Japanese Planning'and Consultation Team (hereinafter referred
to as "the Team") organized by Japan International Cooperation Agency
{hereinatter referred to as “JICA") and headed by Dr. Hideo lkeda,
Professor of the University of Tokyo, visited Malaysia from 13 to 320
November 1993 for the purpose of studying the activities concerning the
Project for research and development on diagnosis and management of

. selected tropical diseases {hereinafter referred to as "the Project").

and disbussing the future implementation plan of the Project.

Puring its stay, the Team exchanged views and had a series of
discussions- with Malaysian authorities concerned in respect of the
desirable measures to be taken by both Governments for the successful
implementation of the above-mentioned Project.

As a result of the discussions, both sides agreed upon the matters

referred to in the document attached hereto.

Kuala Lumpur, 19 November 1993

I Yok

br. Hideo Ikeda

w Jegathesan

Leader, Dirdctor,

Planning and Consultation Team, Institute for Medical Research,
Japan International Cooperation Ministry of Health,

Agency, Malaysia

Japan '
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1. GENERAL REVIEW

The Project has started ffom 1 January'1993 for three years for
the purpose of éontriﬁuting .to thé .contrbl. of 'selected tropical
diseases in Malaysia}.maiaria, denéue and ﬁabanese enééphaiitis.(JE) by
strengthening reseércﬁ .activities in 'fhe field of ﬁarasitology;
entomology and virolOgy.at IMR..thus enhancing the health of Malaysian

people.

In accordance with the Record of Discussions signed on 22nd  of

June 1992 by both sides, JICA has dispatched 6 long-term experts and 7

short-term experts to Malaysia and has accépted 3 counterparts for
training in Japan, and alsd has taken necessary measures to provide'
eduipments necessary for smooth implementation. of the Project.

Both sides reviewed the activities of the achievement made 50  far
with regard to the implementation of the Project. Thus, based on the
common recognition of the present state of the Project, both sides
confirmed the confinuous cooperatioh between the Japanese and Malaysian

governments for the further progress of the Project.:



II; SUMMARY OF DISCUSSIONQ'.

Both sides agreed upon the mattefs as follows;

1. After long term experts'started working in IMR, and as a
result of their discussions with IMR countterparts on research plans,
tentative schedule of implementation was revised as described in
Chapter iV.

2. Tt is noted that research fields indicated in Chapter IV have
been implémented together with Japanese experts and IMR codnterparts as
shown in Annex 1v,

3. Scientifié: and techniecal progfess having been made in each
division is studied and summarized in Annex V.

4. A revievw team for FY 1994 will be sent at the nexﬁ time by

JICA to IMR around August 1994,

III. ACHIEVEMENT OF TENTATIVE SCHEDULE OF IMPLEMENTATION
The technical cooperation activities under the Project which have
been carried out in Japanese fiscal year {hereinafter referred to as

"FY") 1992 and 1993 are presented in ANNEX I, ¥I and III.

H31_'



IV. REVISED SCHEbULE OF IMPLEMENTATION

According to'the present state 6f progress and othér COnditibns of
the Pfoject; both Siﬁes jointly formulated.wofkable Annual .Implémentam
tion Plan of the'Project. | _

Thé outline of the Annual Implementation Plan for FY 1993, 1994

and FY 1995 is as follows:
1. Outline of activities of the Project
1) 1st yeér

a. Malaria

- Laboratory set up and technical transféf of fundamental proce-
dures in biotechnology for the pﬁrpose of malaria diagnbsis.

- stréngthening of laboratory procedures for HLA class I typing.
establishment of method for separating lymphocytes in the field
-condition,

- laboratory set up, isolation of mitochondrial DﬁA and trials of
DNA sequencing.

- laboratory set up and.establishment of susceptibility bioassaj
of Andpheles against malaria.

b. Dengue ﬁnd JE

— preparation of reagents for déngue Ig¥ ELTSA including antigens
and monoclonal antibodies

- virus isolation in tissue culture and mosquito.inoculation

~ PCR detection of #iral genome

- seroepidemiology and entomological study on Dengue and JE

-~ serodiagnosis on encephalitis

N

_32H



2) Zﬁd year
a. Malaria

- sfudies on development of diagnostic procedures, and selection
and prdduction of.candidate DNA probes or primers.

- strengthening of laborafory procedures for HLA class II typing.
Blood sampling and HLA typing of malaria resistant and suscepti-
ble patients.

- charactéfization'of mitochondrial DNA in local malaria strains
by analyzing fixed and variable sequence structures.

- isolation of susceptible and resistant strains of Anopheles,
and_chromosome.mapping by enzyme markers and DNA fragment
markers.

b. Deﬁgue and JE

routine method for serodiagnosis using the prdcedures-

i

established in the 1st year
- seroebidemiology of JE

nucleotide sequence analysis of virus isolates

f

year-round surveillance on the activity of Dengue and JE virus



3 rd year
a. Malaria
~ comparative evaluation of diagnostic procedures, and-DNA'prébes
or primers.
- gtudies on HLA types associated with severity of ‘malaria in
Mélaysia.
-~ sequencing of mitochondrial DNA among locally available strains

of Plasmodium faiciparum

- determination of malaria susceptible locus on genes in relation -

to other .enzyme and DNA markers.
b. Dengue and JE

- comparative study on specifiéity and sensitivity among_deteétion
methods by virus isolation, PCR of viral genome, serodiaQnoSis
and clinical diagnosis |

—~ comparative sequence analysis of vifal isolates to'&educe patho-.
genic gene sequences

- prevalence of Dengue and JE virus in Malaysia

4]
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2. Plan of dispatchin§ Japanese experts to the Project
FY 1993 |
a. Short-term experts
1) Parasitologist
Dr. Kiyoéhi Kita Feb. 1994 (a few weeks)
2) Virologist
 Dr. Futoshi Hasebe Dec. 1993 {1 month)
Dr. Akira Igarashi - Feb. 1994 (a few weeks)
b. other relevant fields mutually agreed upon as necessary
FY 1994
a. Ldﬁg—tefm experts
1) Virologist
Dr. Nobuyoshi Kobayashi
b. Short-term experts |
Several specialists will be dispatched as necessary.
Plan of tfaining of Malaysian counterparts in Japan
FY 1993 | |
1) Virology
Mr. Ravindran Thayan
2} Biotechnology Center
'Dr. Normaznah Bt. Yahaya
FY 1994

3 ~ 4 persons

4, Provision of the Equipment

Equipment necessary for the Project will be provided within the

limit of allocated budget of the Japanese side.



ANNEX T

Chief:Advisor
1. Dr. Hiroshi Tanaka
Coordinator

2. Ms. Izumi Ohkta
Parasitology

3. Dr. Takahisa‘Furuta
4. Dr. Kiyoshi Kita
5. Dr. Kiyoshi Kita
Entomology

6. Dr. Takeo Tadano
7. nr; Akio Mori
virology
8. Dr. Kazumasa Oda
9. Dr. Akira Igaréshi
10. Dr. Koichi Morita
11. Dr. Hideaki Tsuchie
Biotechnology

12. Mr. Tatsuya Akaza

13. Dr. Katsushi Tokunaga

LIST OF JAPANESE EXPERTS

DISPATCHED

BY JICA
93.01.13 -~ 95.01.12
93.01.13 ~ 95.01.12
93.02.24 - 94.02.23
93,03.03 - 93.03.20
93.10.18 - 93.11.02
93.05.12 ~ 95.05.11
93.06.16 ~ 95.06.15
93.01.27 - 95.01.26
93.01.27 - 93.02.21
93.04.14 - 93.05.12
93.07.17 - 93.09.11
93.06.28 - 93.07.03
93.06.28 - 93.07.03

_36_
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{long term)
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{short term)

{long term)

{long term)

(long.term}
(short term)
(shopt term)
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(short term)

{short term)



ANNEX II

LIST OF MALAYSTAN COUNTERPART PERSONNEL SENT TO JAPAN

Parasitology

1. Mr. Ng. Chong Sing 92.11.17 ~ 93.02.22
Virology

2, Mr. Victor Chew Tbng Kheong : 92.12.02 ~ 93.03.01
Entomology

3. Dr. Indra Vythilingam 93.09.20 - 93.12.21



ANNEX ITI

Machineries, egquipments and other materials (hereinafter referred to as

"the Equipment"} necessary for the implementation of the Project have

PROVISION OF MACHINERY AND EQUIPMENT

been approved in FY 1992 and FY 1993,

The total amount of equipment is 73 million yens approximately on CIF

basis.

The following is the list of main Equipment provided to the Institute

for Medical Research.

Model 480

_38__.

In PY 1992 {by the budget of FY 1991 and 1992a)
Equipment Q'ty bivisions installed
1. Fume cupboard 2 Biot Ent
2. Autoclave 2 Biot Ent
3. Ultrafiltration System 2 Biot Vir
4, Ultrapure water 2 : Eut Vir
5. Ice Machine 1 Biot
6. Deep Freezer -8C C 1 : Ent
7. Deep Freezer -20 C 1 Vir
8., Chromatography 1 Biot
9, Refrigerated Centrifuge 3 Biot Ent Vir
Eppendorf
10, Refrigerated high 2 Biot Vir
speed centrifuge
11. Electronic balance 1 Biot
12, 8haking incubator 2 Biot Vir
13. €O 2 incubator 2 Ent Vir
14. Microplate reader 1 _ vir
15. Microplate reader UV 1 Biot '
16. HPLC Waters System 1 Biot
17. DNA Sequencing System with 1 Biot
68 Automated Gel Loading
System and G3 Gene Reader
18. Safety Cabinet Class 2 -1 Vir
19. PCR Thermal Cycler 2 Biot Vir
. Model 9600
20. PCR Thermal Cycler 1 Ent



“Vir

Vir

Vir

Vir

Vir

Proj
Proj

21. PCR Thermal Cycler 1
Iwaki TRS-300
22, Microplate Washer 1
23. SpeedVac Centrifuge 1 Biot
24. Vacuum Blotter 1 Biot
25, Hybridization Oven 1 Biot
26. Dot Blot Apparatus 1
21. Electroporator 1 Biot
28, Pulse Field Electrophoresis 1 Biot
29. Multichannel Pipette (8) 2 Biot
30, Gilson Pipettes (Micro) 1 Biot
31, Holten Laminair 1
HV 2448 Clean Bench
32. Photodocumentation System 1 Biot
33. Mitsubishi Pajerco 4WD 1
34, Sharp Plain Paper Copier 1
35. WYBE Decision Computer 1 Biot
with Laser Printer
36. Bellco Pipette Aid 10 Biot Bnt
37. Vacuum pump, Oil-Less 1 Biot
o Diaphragm. DDA-P104-BN
3B. Air-Conditioner §plit 4 Biot
~ Unit 2HP
39. Tissue Homogenizer with 1 Biot
6 5ml and 6 10ml pestles
40. UV Cross Linker -1 Biot
41. Millipore Ball Valve _ 2 Biot
42. Submarine Gel System Minicell 1 Biot
In FY 1993 (by the budget of FY 1992b)
Equipment Q'ty
1, Overhead stirrer with 2
stand, Heidolph, RZR 2025
2. Autoclave top loading, 1
Hirayama HA-300M
3. Compact Table-top centrifuge 2 Biot
‘Kubota with 3 buckets,
24X10 ml, 16X15 mi, 4x50 ml,
4. Ice making machine 2 Ent
5. Peptide Synthesizer 1 Biot
Ecosyn P300
6. Refrigerator, Sharp 1 Ent
225 litres, SM 25 TAL
7. Imcubator, ASTELL/UK 1 Ent
JBH 800, ~10 to +50 C
8. Ultrasonic cell disruptor 1 Biot
_ with a tip (Sonics, USA)
9, Genesphere YV-100 i Biot

10
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10.
11.
12.

13.
14.

15.
16.

17.

Waters HPLC columns, 3 units
belta~pak C18, RCM, Gen-pak
Part No. 15490

ELISA Reader . o

Rotors for Kubeota Centrifuge
2-sets, RA 155 R and R3-1400

Fireboy burner :

Microwave oven, Sharp
Model R 4A53

8~channel pipette, 200 ul

Evpendori micropipettors

0.5 - 10 ul

10 - 160 ul

100 - 1000 ul _
Eppendorf micropipettors

_Rutoclavable

0.5 - 10 ul

10 - 100 ul

100 - 1000 ul

1

1

1

S =]

ot O

D e B2
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ANNEX V. _ o o
Scilentific and technical progress
Period; January to September 1993

1. Biotechnology Centre

1.1. Development of- Technology

An intensive course 'in 'Basic Molecular Blology was held for 9
weeks by Dr. K. Kita and Dr. ‘. Furuta, and Head and all officers
attended. '

1.1.1. Lecture sessions
Introduction to biotechnology
Preparations of glasswaro plastic ware and reagents
Extraction of plasmid DNA
Use of restriction enzymes

1.1.2. Practical sessions

Preparation of medium and agar plates

Extraction of mitochondrial DNA from Plasmodium falciparim

Extraction of RNA from. P. faleciparum

Determination of bacterial cell count

Extraction of plasmid DNA using mini-prep

Restriction enzyme digestion and agarose gel electrophoresis

Preparation of insert fragment for ligation

Vector DNA for ligation

Ligation

preparation of competent cells, and transformation

polymerase chain reaction, including double PCR, enzyme
detection PCR and plate hybridization PCR

DNA sequencing

Thermal eycle DNA sequencing with chemllumlnescence

1.2. Research Activities,
1.2.1. DNA probes for malaria diagnosis

1.2.1.1. Blood sample collection: About 40 blood samples were
collected from patients at the Orang Asli Hospital in Gombak, 8Selangor
and Kuala Lumpur General Hospital. About 500 samples were collected
during a field survey in an Orang Asli Settlement, Betau in the State
of Pahang by Dr. Lokman Haklm, Dr. Alan Khoo and Dr. Furuta.

1.2.1.2. Restriction enzymatic analysis: Genomic DNA from Plasmodium
falciparum was extracted from 27 isolates. The digestion of the
genomic DNA was carried out using 10 restriction enzymes: Pst-1, EcoR1,
HindIIl, 8all, S8acl, BamHI, HaeIIT, Hhal and Alul. Preliminary
analysis of the digestion pattern did not show any marked difference
between the isolates. PCR amplification was also carried out on
genomic DNA and their amplified products were compared after digestion
with restriction enzymes to examine the difference between isolates.
By this, different banding patterns were recognized among isolates when
PCR amplified products were cut by Hind III.

13



1.2.1.3. . Polymerase chain reaction

a. Nested PCR: The test results of 23 positive and 12 negative blood
samples ‘indicated that 3 sets of primers out of 4 gave good results of
100% sen51t1v1ty and spec1f101ty A remaining set did not work well,

b. Enzyme éetect10n~Polymerase chain reaction (ED-PCR); ED-PCR  were
carried out on 12 samples., In this preliminary test, the sensitivity
and specificity were 100%. '

c. Plate hybr1d12at10n~P01ymerase chain reactlon {PH- PCR), . By PH-PCR,
47 blood samples were examined. The probes gave specific results that
differentiate between P. falciparum and P. vivax infections. In this
preliminary test, the sensitivity and specificity were 94%.

1.2.2. Mitochondrial DNA :

Project on mitochondrial DNA extractlon was carried out. As
researchers are encountered difficulties due to the incomplete function
of an upright type.of homogenizer, DNA sequencer and DNA sequence film
reader, the project was hampered much, These problems have been
solved. The sequence of mitochondrial genes in P. vivax will be
studied first,

1.2.3. HLA studies and malaria resistance
. The main objective of this plan is to study the relationship of

any between HLA and resistance to P. falciparum infection.

Two Japanese experts made a plan to strengthen the HLA testing.
The recommendation for the serological test design for HLA class I
which - is analyzed in Tokyo will be sent to the laboratory. The human
blood samples collected will be examined for class I by the recommended
procedures and DNA isolated from the sample will be preserved in a
freezer,

In 1994, a technolog1st in the d1v151on will be sent to Japanese
Red Cross with these preserved samples to learn the biotechnological
test method of class II and to examine the samples for class II.

2. Division of Medical Entomology

a. Biotechnolﬂgy' S8ince Dr. Akio Mori arrived at IMR in June 1993, a
room in the insectary was completely renovated into a ' laboratory for
biotechnological works. The revision of research protocol was completed
and the plan of study is defined to determine the malaria susceptible
-or resistant genes of chromosomes of Ancpheles maculatus. Trials are:
being made to isolate resistant. and susceptible strains of An.
maculatus against Plagmodium. Since the completion of all laboratory
facilities will take 6 months more, his laboratory activities will be
conducted in the Biotechnology Centre for the time being. For this
study, special strains of P. falciparum producing a lot of gametocytes
are necessary, and efforts are being made to obtain such strains.

b. Genetics of Anopheles: Another room in the insectary was renovated
for a genetics laboratory for Dr. T. Tadano at his arrival in May 1993,
and laboratory set up was almost completed. The main objectives are to

14



detect the malaria susceptible site on An. maculatus chromosomes using
enzyme markers, An artificial anophellne blood feeding technique was
established by modl[ylng the method using moistened "Baudruche" mem-
brane.

out of 3 peninsular Malaysian strains and 1 Sabah straxn of An.
maculatus tested for isozyme variants, the Jeram Kedah (JK) and Kuala
Milot (XM) have been selected for the fast allele(F): and :slow
allele{(8)}, respectively, for 3 generations in order to purify each of
the two alleles (F and §).

c. Mosquito transmission of JB: collaborated with Division of
Virology. Refer 3.2, 2.b. :

3. Division of Virology

3.1. Development of Technology '

Laboratory set up and technical transfer were performed by Prof
Igarashi, Dr. Morita and Dr. Tsuchie, and subjects improved :were as
follows; . : :

Set up of PCR facilities

Technical transfer of PCR procedures for Dengue and JE diagnosis
Molecular cloning and direct sequencing of the JE virus isolates
Direct sequencing of the JE isolate

A modified protocol for the PCR technigue

3.2. Scientific Activities
3.2.1. Biotechnological studies

Arrangements were made with General Hospital Kuala Lumpur to
obtain fresh serum samples from suspected Dengue cases to increase the
chances of isolating Dengue virus and to facilitate for the plans to
sequence the Malaysian Dengue & JE virus strain. '

PCR was attempted on 16 clinical human samples, and Dengue type 3
virus was detected in 3 out of those samples. The presence of Dengue
virus was detected in 8 of the tlssue culture samples by PCR and none
from the serum samples,

PCR was also conducted on the 26 JE isolates obtained by PAP
staining. JE virus was detected in 19 of them.

3.2.2. Epldemlology

a. Antibody detection from animal sera S

By the agreement with Dr. Jane Cardosa from UsH, Penang and - Dr.
Sharifah from Veterinary Research Institute (VRI), Ipoh to collaborate-
with the JICA-IMR project, serum samples were submitted.

As part of the epidemiological studies on’ Japanese encephalltls, a
total of 1699 -samples have been examined, Serum samples showing
positive haemagglutination inhibition {(HI), reactive at serwm dilution
at 1:10 or more, were defined as.positive. The positive rates were
95/95 (100%) in pigs, 55/96 (57.3%) in buffaices, 237/576¢ (41.5%) in
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cattle, 70/347 (20.7%) in sheep, 63/449 (14.0%) in goats, and 1/96
{1.0%) in birds. :

b. Isolation of JE virus from mosquitoes -

The cell culture system using €6/63 cell line for isolation of
Japanese encephalitis. and dengue viruses were set up.

A total of 77 pools of field-collected Culex mosquitoes were
assayed for the presence of JE virus by using 3 methods. No JE virus
wvas detected in these mosquitoes using larval inoculation method and
PCR amplificatioh. _

For isolation of JE virus, of 123 mosquito pools tested, 26 iso-
lates were obtained. fThere were 8 isolates from Culex tritaeniorhyn-
chus, 7 from Cx. vishnoui, 3 from Cx. sp. B, 2 from CX. sitiens, 1 from
Cx. pseudovishnui, 1 from Cx. gelidius, 2 from Culex mixtures and 1
from an Aedes mixture. Cx. sitiens and Cx. sp. B vould be new mosqui-
toes as the transmitter of JE.

4. List of Publications

Vythilingam, I., Oda, K., Tsuchie, H., Mahadevan, H. §. and
Vijayamalar, B. ' Research Note: Isolation of Japanese encephalitis
virus from Culex sitiens in Selangor, Malaysia. submitted to Journal of
American Mosquito Control Association on 11 Sept. 1993

Lee, H. L. & Tadano, T. Monitoring resistance gene frequencies in
Malaysian Culex quinquefasciatus Say adults using rapid non-specific
esterase enzyme microassay. Submitted to Southeast Asian J. Trop. Med.
Pub. Hlth.
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1. GENERAL INFORMATION
1.1 OQOrganization of the IMR

The IMR comes directly under the jurisdiction of the Minis-

try of Health, Malaysia,
tion.

and is therefore a Government institu-
The Institute provides considerable inputs to the health

- programmes of the country by way of research, diagnostic sexrv-

ices,

1.1.1 SC1ent1f1c Departments

The divisions in the IMR are grouped into departments.

are as follows:

Department

TROPICAL MEDICINE &
INFECTIOUS DISEASES
Pr. Mak Joon Wah

CLINICAL & EXPERIMENTAL
PATHOLOGY .
Dr. Khalid Hassan

COMMUNITY MEDICINE
Dr. Lye Munn Sann

SUPPORT SERVICES
Dr. Ismail

training and consultative services.

Division

Parasitology

~Entomology
Medical Ecology

Acarology
Bacteriology
Virology

Histopathology
Cytopathology
Stomatopathology
Haematology

‘Biochemistry

Imnunology
Endocrinology

Epidemiology & Biostatistics
Behavioural Research
Human Nutrition

Biotechnology Centre
Clinical Research Centre
Library .

Medical Illustration,
Electron Microscopy

Lab Animal Centre.
Computer

Engineering

These



2 Other Sections of the IMR
.2.1. Training facilities (permanent courses)
School of Medical Laboratory Technology
.~ Basic Course .
- Advanced Coutrse
ii, Diploma in Applied Parasitology and Entomology (DAP&E)
{ SEAMEO~TROPMED)
iii. Diploma in Applied Microbiology (DMM) (SEAMEO~TROPMED)

1.1.2.2, Administrative sections
i. Service

ii. - Finance

iii. Stores

1.1.2.3.7 International affiliations

i. WHO Regional Centre for Research and Training in Tropical
Diseases and Nutrition

ii. WHO Regional Anti-Malarial Team

iii. National Centre for Tropical Medicine, SEAMEO (SEAMEO-
TROPMED) :

iv. Secretariat for the Inter-Islamic Network on Tropical Medi-
cine (IFSTAD)

1.2 Staff

The professional, .laboratory and other categories of staff of the
IMR as at 15 Aug 1993 are as listed below:

Staff Category Posts

No. filled Vacancies Total on the
Establishment
A. Professional Staf
Director . 1 - 1
Deputy Director 1 - 1
Medical Officers 41 16 57
Research Officers 56 8 64
" Dental QOfficers 3 - 3
Veterinarian 1 - 1
Librarian 2 - 2
Pharmacist 0 1 1
Administrators 1 - 1
SUB-TOTAL 106 24 131
B. Bupporting Staff
MLT Tutors 22 5 27
MLT 147 11 158
Asst. MLT S 41 5 46
Other Categories 220 52 22
TOTAL 430 73 503
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1.3 Fundlng
The followlng were the IMR's sources of fundlng in 1992

SQOURCE _ _ AMOUNT {RM)
1. Malaysian Government:

i. For personnel emoluments and S :
operating expenditure _ 14 988 414.00
ii. Training and scholarshlp ' .
allowances {for trainees attending '

IMR's senior and junior MLT courses) 2 165 460.00
iii. Research & development grants

{(Ministry of Science, Technology &

Environment) o : 2 955 180.00
2. Trust Accounts (SEAMEO-TROPMED & WHO) 332 935.00
3. Development (herifage building) | _1 030 000.00
TOTAL - | 21 471 989.00

UsS$ 1.00 = MR 2.50 (approx.)

1.4 Diagnostic Services

The divisions in the Institute continued to perform various .
routine and specialised tests, totalling close to 500 000 in the
year., There were no major changes in the types of tests carried
out by the Divisions. However, compared with figures in 1991,
there were 51gn1flcant changes in the number of tests. Six
Divisions reported increases in the total number of tests carried
out in the year compared to the ffigures for 1991. The increase
was less than 15% for 4 of these Divisions, while the Division of
Entomology reported an increase of over :60%. On the other hand,

g Divisions reported decreases in the number of tests carried
out, with decreases ranging from 5 to 41%. Overall, the total
number of tests carried out in 1992 showed an increase of 7% over
the 1991 figure.

1.5 IMR 90th. Anniveréary Celebrations

The IMR commemorated its 90th. Anniversary in the year.
Among the activities held were a scientific seminar and a Family
Day. .

The scientific seminar was held on 23-25 June. The main
objectives of the seminar were to review the achievements of
medical research carried out by researchers in Malaysia durlng
the last 15 years and to determine the future direction and.
emphasis of activities in the Institute in relation to health
care needs of the country. Invited speakers included the Direc-
tor-General of Health, prominent scientists from local institu-
tions and abroad, as well as international organizations.
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1.6 External Evaluation of the WHO Regional Centre for Research
and Training in Tropical Diseases and Nutrition by WHO Task Force

Following the recommendation of the 13th. session of the
Western Pacific Advisory Committee on Health Research (WPACHR) in
July 1990, a task force was convened to undertake an external
evaluation of the WHO Regional Centre for Research and Training
in Tropical Diseases and Nutrition, IMR. .

The Task Force visited the IMR from 29 June to 6th. July
1992. 1In its report, it stated that the efforts made by the IMR
in developlng and carrying out research and training programmes
were impressive. Most of the short-term and medium-term goals
had been achieved, while the long-term goals, especially in
regional collaboration, are being actively pursued. It congratu-
lated the IMR on its long history of excellence and contributions
to medical sciences and for the training of biomedical scientists
and technicians from Malay51a countries of the Western Pacific
and South-East Asia Regions as well as other parts of the world.
The Task Force recommended that the terms of the original agree-
ment - be retalned except for the addition of "non-communicable
diseases” and "nutrition" in the objectives and plan of action.
The report also contained recommendations with regard to person-
nel, training, linkages, the diagnostic services performed by the
IMR, and specific recommendations about individual divisions and
facilities of the IMR.

The Task Force also recommended that future thrust of IMR
activities should be in the areas of clinical epidemiology,
clinical nutrition, molecular biology and biotechnology, beha-
vioural sciences, clinical research, occupational medicine,
environmental health and non-communicable diseases. It suggested
that full use be made of the programmes initiated by the IMR and
of future collaborative efforts with the Japanese International
Coorporation Agency (JICA) to enhance the Regional Centre.

2. RESEARCH

2.1 Research Projects and Funds, 1992

A total of 55 research projects were funded by the Research
and Development Grants from the Ministry of Science, Technology
and Environment under the programme for the Intensification of
Research in Priority Areas, IRPA). Another 29 projects were
funded by the regular budget of the divisions of the IMR and
another 2 were funded by the World Health Organization. The
number of projects funded, by division, is as follows.
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Table 1}

IMR Research Projects, 1992, funded by R&D Grants from the NCSRD

Division of the IMR No. of Proiects

Acaroclogy’
Bacteriology
Behavioural Research
Biochemistry
Biotechnology
Clinical Research-
Entomology _ _ : 1
Epidemiology
Haematology.
Immunology :
Medical Ecology
Nutrition
Parasitology .
Radiochemistry
Stomatclogy
Virology

B = LI A T B i et © b OV =3 B OV

Total

w
w

RM 2.6 Million

Table 2- . . _
IMR Funded Research Projects, funded by Division Funds of the IMR

Division of the IMR . No. of Projects

Acarology
Animal House
Bacteriology
Behavioural Research
Biochemistry
Biotechnology
Cytology
Epidemiology
Nutrition
Parasitology
Radiochemistry
Virology

W s O e () DO e et e~

3]
w

Total
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Projects funded by WHO Research Grantsg, 1991/92

The IMR Research projects funded by the WHO in 1992 were as

follows: _

Source Principle Project Amount
Investigator (USS)

TDR Dr. Mak Joon Wah Screening potential filaricides 47 450
: against B. malayi infection
in Presbytis spp.

TDR Mr. Lee Han Lim Entomological and parasitoleogical 29 050
evaluation of the effect of
B. thuringiensis on malaria
in Malaysia

TOTAL 76 590

2.2 Publications, 1992 _

138 scientific papers were published by research workers of
the Institute. 84 of these were published in either internation-
al or local journals while an additional 54 had been accepted for
publication. In addition, there were 2 Ph.D. theses and 17
reports. ' : :

2.3 Highlights of Research projects in Tropical Diseasesg and
Nutrition, 1992 . :

In keeping with the Ministry of Health's priorities, re-
search efforts are directed at the characterization of health
problems, and, more importantly, at their solution. Health
research at the IMR attempts, wherever possible, to achieve this
goal through .

i. the provision of leads in decision-making for programme
managers and administrators, '

ii. assistance to health administrators and communities for the
utilization and application of available technology for the
control of important diseases, and

iii. contribution to the increase of basic knowledge related to
disease control and prevention.

The following are some highlights of the research undertak-

ings at the IMR at various disciplines of tropical diseases and
nutrition in 1992.



2.4.1 Malaria

B-cell epltopes of Plasmodium vivax Circumsporozoite proteins.
Scanning of B-cell epitopes of Plasmodium wvivax c1rcumspor0201te
protein (CSP) using the multiple peptide synthesgis technigue was
carried out. A total of 189 octapeptides was synthesized by F-~
moc chemistry using the multlple pin technique. Enzyme-linked
immunosorbent assay was used to identify octapeptides in the P,
vivax CSP that reacted strongly with anti-sporozoite antibodies
present in sera of 30 P. vivax infected patients from the Gombak
Hospital. The highest 0.D. readings was against peptides at
‘residues ranging from 351 - 371 located at the C-terminal region
of the sequence. : ' '

Plasmodium vivax DNA probes: 600 colonies obtained from trans-

. formation experiments using the pUC18-DH5a E. coli system was
screened with biotin-labelled probes of various Plasmodium and
hlst DNA to 1dent1fy specific colonies. 100 colonies did not
cross-react with P. falciparum, P. cynomolgi, P. inui, monkey and
human DNA probes indicating specificity. For P. inui, 20 out of
900 colonies did not cross-react. '

Permethrin-impregnated bednets: The study, started in 1990, was
completed this year. Monitoring of malaria cases, vector density
and sporozoite rate were carried out. There was a significantly
greater reduction in malaria parasite rates when permethrln-
impregnated, rather than placebo-treated, nets were provided. .
The treated nets also caused a reduction in the sporozoite rate
in the An. maculatus vector population.

Drug sensitivity of Plasmodjum falciparum isolates: 27 hospital
specimens from the General Hospital, Kuala Lumpur and Gombak
Hospital as well as 11 field specimens from the Orang Asli Set--
tlement, Betau were subjected to in vitro drug sensitivity stud-
ies using the WHO microtest kits. Of 7 hospital strains, 6 were
resistant to chloroguine, 1 to mefloguine, 2 to guinine and 2 to
amodiaquine. Of the field specimens, 6 were resistant to chloro-
quine, none to mefloguine, none to gquinine and 2 to amodiaguine.

2.4.2 Filariasis

The filariasis research programme continued tc be in experi-
mental chemotherapy, epidemiological studies and the production
of reagents using molecular biclogy technlques for the develop-
ment of diagnostic assays.

Production of cDNA and fused peolypeptides of B. malayi: c¢DNA
colonies were screened using B, malayi infected monkey sera.
Polyacrylamide gel electrophoresis was carried out to confirm
that positive colonies contained parasite proteins. Immuno-
screening using the western blot technique was used to 1solate
spec1es specific fusion proteins.

Single~dose diethylcarbamazine~citrate (DEC): The effectiveness’
of single-dose DEC was to be compared to the standard six-day



regime in the control of Brugian filariasis. A preliminary
survey showed that the prevalence rates of Brugian filariasis
were 25.5% for Pos Air Banun and 12.6% for Pos Dala. The para-
site densities were more than 25 mf per 60 ul in both places.
Anopheles donaldi was shown to be ‘the vector, Mansonia sp.
mosquitoes were found in the areas but were not infected.

Entomological investigations in filariasis endemic areas: 298
mosquitoes from 12 species belonging to 4 genera were caught by
bare leg catch in RPS Air Banun while 239 mosquitoes from 6
species belonging to 3 genera were caught in RPS Dala. In both
areas Culex gelidus was the main species (62%). In RPS Air
Banun, 57 Anopheles donaldi were obtained comprising 19.1% of the
catch. 1.8% of these were infected with Brugia malayi. In RPS
Dala, 27 An. donaldi were obtained comprising 11.3% of the total
catch. 4.1% of these were infected with Brugia malavyi.

UMF 289: The filaricidal effects of UMF 289 which is a hydro-
chloride salt of of a benzimidazole carbamate, UMF 078 given as a
single oral dose of 129 mg/kg was tested in the treatment of
subperiodic Brugia malayi in Presbytis cristata. There was a
gradual reduction in microfilarial counts in the treated animals,
probably due to slight'adulticidal activity. The geometric mean
count at & weeks post-treatment was 74.2% of the initial counts
compared to the control group which was 2165.0% of the initial
count. The mean adult worm recovery in the treated animals was
5.0% compared to 16.0% in the treated animals. No significant _
changes in biochemical parametres other than a slight rise in AST
and ALT was obsarved.

2.4.3 Human nutrition

Nutritional status of the major functional groups: A large scale
nutritional assessment of the extent of nutritionally related
problems in various occupational/functional groups, i.e. the
rural poor (mainly agricultural workexrs), urban pcor and urban
affluent is being carried out on a 4-year nation-wide study with
the Department of Nutrition and Community Health of Universiti
Pertanian Malaysia and the Health Division of the Ministry of
Health beginning in 1992. By the end of 1992, 1120 households
representing rice, rubber and coconut small holders in Kedah,
Penang and Perak were sutdied. Clinical data, anthropometric
measurements and biochemical data from about 4200 villagers were
collected.

Effect of riboflavin supplementation on susceptibilify to malar-
ia: 32 riboflavin-deficient subjects aged 2 - 10 years were
given 18 mg riboflavin daily. 32 riboflavin-deficient subjects
matched for age and sex but not given riboflavin were chosen as
controls. Malaria infections was 15.0 per 100 person-months at
risk in the riboflavin-supplemented group compared to 17.5 per
100 person-months in the controls. None of those in the ribofla-
vin-supplemented group and three in the control group had para-

e . . ; 3
site counts in excess of 1000 parasites/mm blood. . The observa-
tions did not indicate any significant difference in susceptibil-
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ity associated w1th riboflavin supplementatlon of rlboflavinw
def1c1ent individuals.

Determination of B-vitamins in foods using HPLC. Experlments
were carried out to determine the appropriate chromatographic
conditions for the separation of six B-vitamins (thiamine, ribo-
flavin, niacin/niacinamide, pyridoxine, folic acid and cyanoco-
balamln)‘and ascorbic acid. A suitable eluent was found to be a
mixture of methanol, qlaCLal acetic acid and water ;
(26.5:0.5:0.73}) with 10 mM sodium pentanesulfonic aciad and 0. 09%
triethylamine. The effect of pH on thiamine and riboflavin, heat
on riboflavin and pyridoxine, fluorescent 1lght on riboflavin,
sunlight on pyrldoxxne alkaline hydrolysis on nlacinamlde, and
oxidation of ascorbic acid with actlvated charcoal was studied.
Methods of extraction. of the vitamins from pure standard solu-
tions and vitamin tablets were studied. Acid hydrolysis was
found to be satisfactory for most water soluble vitamins in _
multivitamin preparations except for folic acid and cyanocobala-
mine. The inability of folic acid to dissolve in the acid ex~
tract could be overcome by diluting the extract in 0.0IN sodium
hydrox1de before filtration.

Ion- 11quid chromatographic analysis of trace elements: Sodium
borate gluconate eluant was found to be a suitable eluent/buffer
for the separation of nitrate, nitrite, iodide, fluoride, chlo-
ride and sulphate in a Waters IC-Pak A column. Detection was
carried ocut using a UV detector (at 210 nm for nitrate and 230nm
for nitrite and iodide) and a conductivity detector for: fluoride,
chloride and sulphate. Studies on sensitvity range, cell temper-
ature, concentration of mobile phase, calibrations of standards
and reproducibility were carried out. Tests were carried out
using water samples and vegetables. It was found that the anion
concentration in the water samples was low and required concen-
tration. Aqueous extraction of blended vegetables followed by
boiling resulted in good recovery of all anions tested. Large
carbonate peaks, cations and pH differences were found to cause
baseline problems and interfere with early eluating peak.

2.4.4 Medical entomoloqy

Isolation of mosquitocidal fungu5' An isolate of larvicidail
fungus identified as Asperqgillus. niger was first isolated from
larval carcass of Aedes alboplctus collected from ovitrap. This
isolate was highly pathogenic to larvae of Culex gquinguefascia-
tus, Aedes aegypti and Anopheles maculatus due to production of
toxin(s).

Isolation of protozoa from mosguito larvae: 924 collections of
immature mosquitoes were carried out in various parts of the
country to determine the incidence of ciliates and other para-
sites in the natural populations of mosquito larvae. Of these,
41 collections were positive for Lambornella sp. while 62 were
positive for Coelomyces sp. Out of 3835 Armigeres examined, 50
were positive for Lambgrnella sp., most of them were from rubber

10



cups. In vivo cultures were maintained in:Aedes albopictus.
Susceptibility studies showed that Ae. albopictus and Ae. aeqypti
were both susceptible to Lambornella sp.

Cloning of mosquitocidal gene of Clostridium bifermentans malay-
sia (Cbm}: Cbm chromosomal DNA was digested with Sau3AI and
ligated onto pUC18 was used to transform E. coli JM109, 1 colony
{ among the 150 clones) caused more ‘than 50% mortality of Anoph-
eles maculatus larvae. This clone was confirmed to contain the-
Cbm insert by agarose gel electrophoresis.

Fermentation of Bacillus thuringiensis: Studies on the Production
of a Malaysian isolate of mosquitocidal Bacillus thuringiensis H-
14 (IMR-BT-8) utilizing coconut water, corn and chicken feed
showed that these were not suitable for production.

Evaluation of the impact of Bacillus thuringiensis against malar-
ia vectors: Control of An. maculatus was attempted by slow '
dripping of B. thuringiensis into the stream. A mass blood
survey four months after the initiation of the control measure
showed a slide positivity rate of about 1% which was maintained
at 2 subsequent surveys. This indicate that B. thuringiensis may
exert some effect on the malaria vectors and incidence.

Laboratory and field evaluation of insecticides: i) The LC 50
value of permetrin against Ae. aegypti and Ae. albopictus was
0.0015 mg/L and 0.0023 mg/L respectively. Larvicidal activity of
permetrine at 0.07 mg/L compared with temephos at 1 mg/L showed
that both larvicides were effective in causing complete larval
mortality up to 49 days post-treatment. Rain did not affect the
effectiveness of permetrine. The effective dosage of permetrine
was 14 fold lower than that of temephos.

ii) The effectiveness of Trebon sprayed on various materials
against certain species of mosquitoes were studied. Based on the
mean percentage mortality, the order of susceptibility of the
mosquitoes was An. dirus > An. maculatus > Ae. aegypti > Culex
gquinquefasciatus. The order of effectiveness based on wall
material sprayed was hamhoo > wood » cement.

Resistance studies: i) A strain of Culex quinguefasciatus adults
were selected for resistance against DDT, malathion and perme-
thrin. Assay of glutathion S-transferase level in this strain
showed that the level was not significantly different from that
in a susceptible laboratory strain. This indicate taht DDT
resistance might not be due to elevated glutathion S-transferase.

ii) Selection of a strain-of Ae. aegypti resistant to temephos
showed that development of resistance was slow. Attempts to
select a strain of An, maculatug resistant Lo DDT was initiated.

Field evaluation: i) The evaluation of cyfluthrin against Ae.
aegypti and Cx. guinquefasciatus adults and larvae using ULV
fogging at dosages 1:67 and 1:19 and discharge rate of 35 ml/min
showed that mosquito mortality was low both indoors and outdoors
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when compared with malathion,

ii) The re51dual effectlveness of cyhalothrln applled to cattle
‘against , An. dirus, Ma. uniformis and An. maculatus showed a 24-
hour post exposure mortality of 92-94% for the first two species
and 79% for the last species. The day 7 post exposure mortality -
was 18%, 31% and 10% respectively. On day 21 post exposure, the
mortality rate was 2 - 3% for ‘all species tested.  This suggest
that Ma. uniformis may be controlled if cattle can be sprayed
with cyhalothrin or other su1tah1e insect101des.

Forensic entomology' ‘Btudies on the succe551on_of arthropods and
decomposition of monkey carrions in Ulu Gombak was continued.
Decomposition occured rapidly on exposure to grass and was com-
pleted by the 6th. day. Most of the maggots were those of.
Chrysomya velleneuvi.: The rate of decomposition was about the -
same as carcasses exposed on rocky floor or partially buried.

The dominant larvae appeared to be those of Calliphoridae.
Decomposition in water-submerged carcass was the slowest. No
larvae of Ch. villeneuvi or Ch. rufifacis were recovered. These
data are useful for forensic work

Dengue outbreak predictive model "Retrospective analy51s of
Aedes aeqypti mosquitoes collected in 1985 - 1991 in sentinel
traps around Kuala Lumpur city using sequent1a1 sampling: tech-
niques was conducted. The mosquitoes exhibited a contagious '
distribution fitted to a negative binhomial model without a common
K value (except in 1988). The critical Aedes adult threshold
required fro dengue transmission for each year was computed. The
population density of Aedes vectors exceeded the calculated
threshold value in all the years.

Bionomics of Japanese encephalitis vectors: Longitudinal studies
of vectors of Japanese Encephalitis was- commenced at Sungai
Pelek, Sepang, Selangor. 32706 mosquitoes were caught. 88% were
of the Culex spp, many of which vectors of Japanese: encephalitis.
Mosquitos belonging to 9 genera and 44 species were obtained.
Culex tritaeniorhynchus formed 62.5%, Cx. gelidus 16.5% and Cx.,
fuscocephala 3.2%. The mosquitoces were pooled ‘according to
species 1nto 555 pools for virus isolation.

"Redtop Fiy Catcher“' The effectiveness of Redtop Fly Catcher
was assessed and compared with the blue light trap and sticky
trap. The sticky trap was most effective (98.9%) compared to the
light trap (0.3%) and the Redtop Fly Catcher (0.9%). '

Diethyl Methylbenzamide (DEET): DEET was evaluated as an at-

tractant of local medically important species of mosquitoes under

field conditions. CDC light traps were set up with carbon diox-

ide (CO ), DEET and DEET with CO . 1In one study site {a pig

2 2

farming ‘area), DEET attracted more mosguitoes than other traps.

In another site {(an open swamp area with water plants), DEET

attracted less mosquitoes than the trap with CO and CO + DEET.
-2 2 :

12



2.4.5 Dengue

Dengue IgM Elisa Technique: The aim of this project was to
determine the effectiveness of the Dengue IgM Elisa technique as
a first line screening for dengue." 14486 serum samples from
patients were tested using the IgM Elisa technique and 930 serum
samples have been tested using the haemagglutination inhibition
test. The data are being analysed.

2.4.6 Febrile illnesses
ThiS'programme covers viral diseases other than dengue.

Hepatitis B: A randomised placebo~controlled double blind clini-
cal trial was started in mid-1989 to evaluate a recombinant
interferon preparation in the treatment of chronic hepatitis B.
13 patients were admitted to the trial. They were primed with
prednisolone for 6 weeks followed by a two-week rest period.
Interferon alpha-2b (Intron A) was administered subcutaneously at
5 m.i.u daily for 1 week then 5 m.i.u.:three times weekly for
another 15 weeks. Patients who did not show seroconversion after
1 month of discontinuation of the therapy were given a 2nd. phase
of treatment. This consisted of 5 m.i.u. of Intron A three times
a week for a month, every alternate month, until the completion
of 3 courses of treatment. Patients were followed up until week
56. . The results showed that Intron A treatment normalised ALT
values in 10 cases at week 24. 30.8% achieved seroconversion
while 69.2% did not. Side effects were mild, transient and well
tolerated.

HIV-2 infection in Malaysia: More than 2404 individuals from
variugs high risk groups for HIV were screened for antibodies to
HIV-1 and HIV-2 between mid 1990 and December 1992. 10% of these
were positive for HIV antibodies. Further thests to differenti-
ate HIV-1 and HIV-2 showed that HIV-2 has not yet been introduced
into Malaysia. .

Hepatitis C: The presence of HCV in renal transplant patients
and in renal donors. in Malaysia were studied. 30 (27.3%) out of
110 post renal transplant patients and 1 (2.33%) out of 43 donors
were positive for HCV antibodies.

.TORCHES study: The objective of this study was to determine the
effectiveness of the Rubella mass immunization programme in
controlling rubella in Malaysia. Since 1987, 5776 infants aged 0
- 4 months with various congenital abnormalities were screened.
Preliminary results indicate that there is a gradual decline in
the occurrence of congenital Rubella and the emergence of congen-
ital CMV infection as the main cause of congenital disease in the
TORCHES group of congenital diseases.

2.4.7  Other parasitic diseases

Seasonal variation of soil-transmitted helminthiases: This
study, started in 1991, was continued to obtain epidemiological
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data which could be used for planning of control strategies. Two
villages in Selangor and two villages in Kelantan were surveyed '
monthly to study the prevalence of soil-~transmitted helminth-
iases. The prevalence of ascariasis and tr1chur1a51s was the
lowest 2 months after the dry months. The wet season did not
appear to affect the prevalence of both helmlnthlc 1nfestat10ns.

Finger and nail dirt as possible sources of 1nfect10ns of Ascaris
and Trichuris: A study was carried out to determine the sources
of these infections among children below 12 years of age in an’
agricultural community which had indoor water supply and outdoor
pour flush toilets. Helminth ova were recovered from 26.9% of
hand washings, 17.8% of nail dirt, 65% of stool specimens. ,
Ascariasis and trichuriasis were more common -among the children
from whom ova were recovered from the hands. Ascaris and Trlchu-
ris ova were found in the scil samples from almost all houses
which the children lived.

Cryptosporidiosis in HIV positive iv drug users: Stool specimens
from 100 inmates from Pusat Serenti, Tampin, Negeri Sembilan who
were HIV positive and another 68 who were HIV negative were
collected. Cryptosporidium were found in 25% of the HIV positive
iv drug users. A higher percentage of positivity for cryptospo-
ridiasis was found among those who had been iv drug users for 6 -
10 years (33.3%) than those who had been iv drug users for 1 - 5
vears (26.4%). The infection was not observed in any of the HIV
negative iv drug users. Therefore, HIV positives without AIDS
were found to be significant carriers of Cryptosporidium.

Epidemiology of giardiasis: The objective of this joint project
with the Queensland Institute of Medical Reéesearch is to isolate
strains of Giardia duodenalis and study the strain variations
responsible for symptomatic and non-symptomatic infections as
well as to determine whether domestic animals act as reservoirs.
Cysts from stools of positive cases among the Orang Asli in
Kampung Bukit Kemandul were passaged through mice and cultured in
vitro. Restriction of the DNA extract with Haelll, Hinfl and
Rsal was done. M13 phage genome used to detect polymOrphic DNA
mini-satellites was found to be a specific method for strain
detection. The isolation of Giardia from animals has not been
suscessful, '

2.4.8 Scrub typhus

The activities were continuations from 1991.

Tissue cultures of R. tsutsdgamushi: Tissue cultures have proven
to be a reliable alternative to cultures using yolk sacs. The
partial purification of rickettsiae had been improved through the
introduction of percoll gradient centrlfugatlon.

Dot-immunobinding Assay {(DIBA)}: Cellulose acetate discs coated
with exudates of infected and noninfected chiggers, which had
been stored at 4oC for a period of 1 year were found to retain
their activity.
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Monoclonal antibodies against R. tsutsugamushi: The fusion rates
had been extremely low. Mycoplasma contamination is one of the
- main caused of failure of fusions.

Genomic library of R. tsutsugamushi: A genomic library was
produced last year. A total of 2050 clones had been screened
since 1991. 3 clones had been identified as potential probes -~
Rtkpl, 3 ‘and 6. . These probes had been extensively characterized.

Evaluation of pesticides against chiggers: 6 pesticides (fenval-
erate, amitraz, pirimiphosmethyl, fenthion, S-bicallethrin and
alpha-allethrin)} were tested against Leptotrombidium fletcheri
and L. arenicola. The LC50 and LCY99 were determined.

2.4.9 Behavioural Research

Compliance in leprosy treatment: Leprosy patients, followed up
at the Federal Territory, Negeri Sembilan and Pahang, who have
commenced treatment between July 1990 and August 1992 and those
who had defaulted more than a month at any time during the period
were. studied. Skin clinics in the general hospitals of the
states were visited to obtain their lists of patients.

Socio-behavioural study of cancer patients: Patients in the
General Hospital Kuala Lumpur and a private hospital were studied
to gather data on the background of patients relating to their
disease and to determine their coping behaviour. Preliminary
discussions were held with the hospital specialists and officers
of the National Cancer Society of Malaysia.

3. RESEARCH MANAGEMENT

_3.1 -iMR Bgsearch,Committees

Three committees based at the IMR are involved in the review
of research proposals from the IMR and other agencies of the
Ministry of Health (MoH). The IMR Research Review Committee
{(IMR-RRC) undertakes the internal peer review of project propos-
als: in addition, there are two ethical committees which review
research proposals that involve the use of humans or animals
respectively, if this is deemed necessary by the IMR-RRC. The
director of the IMR is the Director of Research for the Ministry
of Health. Membership of these committees consists of IMR offi-
cers and others invited to serve in the committees by the Direc-
tor of IMR.

3.2 Secretariat for MoH Standing Committee for Research

Slnce 1990, the IMR has been assigned ‘the role of the Secre-
tariat for the MoH's Standing Committee for Research, of which
the Director-General of Health, Malaysia, is the Chairman. The
Secretariat is entrusted with the responsibility of processing
all research proposals involving MoH staff. The types of re-

15



search proposals received include:

a}  projects funded by the prbgramme for Intensification of
Research in Priority Areas (IRPA);

b) clinical trials, usually funded by private pharmaceutical
firms; - . .

c} other projeéts besides cllnlcal trlals, conducted by MoH
staff or studies by undergraduate medical students from local
universities; and :

d) health related projects by foreign scientists:_such projects
are submitted via the Socio-Economic Research Unit of the Prime
Minister's Department.

Upon receiving the research proposals and ensuring that the
submissions are in order, the Secretariat directs the proposals
to the relevant committee(s) of the MoH such as the Drug Control
Authority, the IMR-RRC and the relevant ethical review committee
(human/animal use) for their evaluation and comments_ The re-
search protocol and the comments from the various committees are
then collated and forwarded to the Director-General of Health for
final approval.

The Secretariat is also responsible for circularizing to all
MoH agencies, invitations for submission of research project
proposals for R&D funding from the government. The Secretariat
compiles all the submissions and schedules a vetting session by
the IMR-RRC, and where appropriate, the relevant ethical commit-
tee. All that are approved are then forwarded to the Ministry of
Science, Technology and Environment for further action. The
Secretariat then prepares a defence team for presentation of the
projects from the MoH to the IRPA panel, the body responsible for
the approval of funding under the national R&D budget.

The Secretariat is also involved in the monitoring and-

compilation of the progress reports of all R&D research pro;ects
conducted in the MoH.

3.3 Research Priorities

“The IMR, through various mechanisms, ensures that its re-
search activities are consonant with the national health research
priorities. There are 7 major priority areas of health research
which have been identified.

HEALTH RESEARCH PRIORITIES

Problem Areas _ Disease/Condition
i. Research to facilitate application Food and water-~borne
diseases,
16



of available technology to control nutritional defi-
ciencies,
food/water-borne diseases, nutritional inappropriate fer-
' tility.
deficiencies, inappropriate infertility and immunizable diseases

and immunizable diseases

ii. Research in local diseases for which Vector-borne dis-
- egses, viral
basic knowledge regarding control is still diseases, bacterial
diseases,
lacking ' parasitic non-vector
: borne diseases,
behavioual disor-
ders, neoplasms

(geographic/ethnic)
iii. Research in non-communicable diseases:
a. Hazardous factors are known i. Cardiovascular diseases -
eg. smoking, alcohol acquired non-infective;

ii. Respiratory diseases
iii. Accidents

iv. Substance abuse (glue,
' - drugs, alcohol)

v. Metabolic disorders
vi. Occupational diseases

b. Hazardous factors are not known Psychotic disorders,
neoplasms (cosmopoliton)

iv. Research to reduce morbidity, Endocrine disorders,
congenital

mortality and to limit disability for and genetic diseases,
degenerative

conditions for which prevention is diseases, metabolic

' disorders

not known

v. Research to meet needs Transmigration, alternative
~of policy makers and planners systems of health (traditicnal
' ' medicine) _
Resources: :

- availability and deficiency,
management of health services:

- community involvement;

- evaluation of health services.

vi. Research for technology Biotechnology:
development - pharmaceuticals
- biologicals
- reagents :
Computerization in health care
medical equipment and
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instrumentation (including design,

production and maintenance)

Appropriate technology for health
vii. Polsoning by chemicals, natural
toxins {e.g. from plants, animals
or microbial sources) :

Research in toxicology

To ensure safety to the population
and the maintenance of health
standards

4. STAFF DEVELOPMENT _
4.1 Completeg'HiQher Degree/Diploma

i. Dr. Mirnalini Kandiah successfully completed her PhD. at
Universiti Malaya in August 1992,

ii. Dr. Wan Nazaimoon successfully coﬁpleted her Phb. at Univer-
siti Kebangsaan Malaysia in August 1992. : '

iii. Pr. Normaznah Yahaya successfully completed his MSc (MM) at
the London School of Tropical Medicine and Hygiene, United King-
dom in QOctober 1992,

iv. Dr. Mohd. Kamel successfully completed his MSc (MM} at the
London School of Tropical Medicine and Hygiene, United Kingdom in
October 1992, _ ;

v. En. Badrul Amini Abd Rashid successfully completed his MSc at

University Malaya, Kuala Lumpur.

vi.

International Academy of C
Melbourne in May 1992.

4.2 Registered for Hiqher Degree

University

Mr. N. Manokarah suCcesSfully'passed the Cytotechnogist,
ytology (CTIAC) Examination held in

Name Degree Sponsor
i. Dr. Norazah Ahmad MSc (MM) London Sch M'sian
Trp Med Hyg Govt .
ii. Dr. Amal Nasir MBc Uni Ottawa SEAMEO-
. : {Epid&Biostat) Candda TROPMED
iii. Dr. Azizah MSc (MM) London STMH M'sian
Md Radzi Gov
iv. Pn. Haliza Mohd Riji PhD UM IMR
v. En. J.B. Lopez - MSc UM IMR
vi. En. Lee Han Lim MSc UsM IMR
vii. Dr. Noor Aziah M. Path. UKM M'sian
Abidin _ Govt
viii. Pn, Zawiah bt Ahmad MSc UKM IMR
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ix. Dr. Ganeswrie M.Path

a/p Rajasekaran

x. Dr. Zabedah M.Path
Md. Yunus . .

xi. Dr. Zubaidah Dip. Clin. Path.
Zakaria

xii. Dr. Kumari Manju MPH

a/p Jaganath

xiii. Dr. Fairuz Amran M.Path.

xiv. Dr. Nurahan M.Path

Moming

4.3 Long Term Training

i. Dr., Henry MRCPath attachment
R. Gudum _ .

ii. Dr. Ng Kok Han MRCPath attachment

iii. Dr. M.Sinniah MRCPath attachment

4.4.1 Short Term Training - Overseas

Name

i.” Dr.
Mohd. Noor
ii. Mr. Mohd.

Subjéct

Ismail Health Sector Management

Technical training in

Zainuldin Taib plasmid analysis

iii. Ms. Tee Guat

Hiong .

iv., Ms. Norsiah

Md. Desa

v. Mr. Ng Chong
Sing :

vi. Dr. Hanjeet

Kaur

vii. Ms. Chin Yeut

‘Ming

viii. Dr. Mirnalini

ix. Dr. Azriman

Xx. Dr. Shanaz-

Murad

xi. Dr. Harvinder
Kaur

xii. Dr. Jasbir S

Dhaliwal

MLT Tutor course

Environmental
Toxicology

Tropical Dis. Res.

Course in
epidemiology

Immunophenotyping
& Flow Cytometry

Nutritional :
epidemiology

Cexrt course '
clin nutr

Serogical Tests for

Syphilis
Comm. dis.

diagnosis
Immunology of

of Inf Dis

xiii. Dr. M. Sinniah HIV Virology

xiv. Dr.
xv. Dr. Stephen
Ambu

xvi. Dr.

Vijayamalar

Zainah Saat PCR in HIV

. Diagnosis
In vitro culti-
vation of filarids

HIV testing and QC
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UM Mtsian
Govt
UM M'sian
Govt.
London -
UM M'sian
Govt.
UKM M'sian
Govt.
UKM M'sian
Govt,
5t. George's M'sian
Hosp, London Govt
Glasgow M'sian
Govt
United Kingdom M'sian
Govt
Location Sponsor
Inst. Publ. Hith. ADB
Dublin - LoanIll
Publ. Hlth. Lab, WHO
Colindale, London
Royal Free Hosp. M'sian
London Govt
NUS, SEAMEO-~
Singapore TROPMED
Uni Tokyo, "JICA
Mahidol Uni SEAMEQ-
Bangkok TROPMED
Singapore Min.
o Health
Jakarta SEAMEO-
TROPMED
Natl Inst Nutr WHO ‘
Hyderabad, India
Yonsei Uni, KOICA
Korea .
Mahidol Uni IAEA
Bangkok
Semarang, WHO
CDC, Atlanta WHO
Japan JFAP
Jakarta WHO
Bangkok WHO



Many other officers and technologlsts also attended short
training programmes held locally, including Mr. Yeoh Chee Weng,
who received a WHO/IMR Research Training Grant to attend courses’
in programmlng techniques in Kuala Lumpur.

5. TRAINING PROVIDED

IMR continued to be actively 1nv01ved in the training of
doctors, scientists and other health workers from Malaysia and
abroad, especially from within the region. Much of the training
was in tropical diseases.

5.1 WHO Fellows

The IMR received a total of 19 WHO fellowship holders from 6
countries during 1992. They were from:

Indonesia -
Vietnam -
P.R. China -
Myanmar - -
Sri Lanka -
Philippines -

l-‘Ml—'LﬂU"IbP

Total - 19

5.2 Diploma in Medical Microbiology (DMM) :

The DMM course was held for a period of six months in IMR
from 8 October 1991 to 28 March 1992. The SEAMEO-TROPMED candi-
dates were from Malaysia (4), Philippines (2), Indonesia (2),
Thailand (3) and one private candidate from Malaysia. The MTCP
candidates were from Bangladesh (1), Tanzania (1) and Malawi (1).

- Another 10 candidates was admitted in October 1992. The
candidates were from India (1), Indonesia (1), Iraq (1), Philip-
pines (2), Thailand (2), Papua New Guinea (1), Sri Lanka {1) and
Malaysia (1). ' '

5.3 Diploma in Applied Parasitology and Entomology LDAP&E)

The 23rd. DAP&E course was conducted from 8 April to 25
September 1992. There were 15 candidates - Cambodia (2), Lao PDR
(3), Indonesia (2), Nigeria (1}, Philippines (2), Solomon Islands
(1), Tanzania (1), Thailand (2) and Malaysia (1).

5.4 School of Medical Laboratofy Technology

135 trainees were admitted for the 3-vyear Diploma Course in’
Medical Laboratory Technology. 107 trainees admitted for the
diploma course last year were following their Semester ITI at .
various training centres throughout the country, while 12 were
terminated for failure to pass clear the earlier Semesters. 74
trainees sat for the final Certificate examinaticn in Medical
Laboratory Technology. Of these, 5 obtained credits and 53
passed. .
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The 2-year Advanced Certificate Course for Medical Laborato-
ry Technologists commenced in September 1990 was completed during
the year. .

‘ The number of successful candidates were 14 for Blood Trans-
fusion, 18 for Haematology, 10 for Anatomical Pathology and 2 for
Cytology. 60 students registered:in 1991 for the Advanced Course
in Chemical Pathology, Medical Microbiology and Medical Parasi-
tology and were undergoing their posting at various clinical
centres in the country. :

Examinations for the Medical Assistants in the Ministry of
Health and the Estate Hospital Assistants were also conducted.

5.5 Ad hoc training programmes and attachment training

. The inetitute carried out ad hoc training programmes and

attachment for 80 medical doctors, scientists and allied person-

nel from other departments and institutions from within the

country and elsewhere. 35 undergraduate university students from

the local institutions of higher learning were also attached to
the Institute for practical training in various disciplines.

5.6 Courses/workshops/meetings

5.6.1 The 90th. Anniversary Scientific Seminar was held from
23 - 25th. June 1992. :

5.6.2 The 34th. SEAMEO-TROPMED Seminar on Current Status of
.Filariasis in South-east Asia was held in IMR from 26 to 27th.
June 1992, :

5.6.3 A workshop on the biological and control of Vectors of
.Scrub Typhus was organized by the Division of Acarology and was
attended by 11 state entomologist from the Vector-Borne Diseases
Control Programme.

5.6.4 The Divisibn_of Virologyiconducted an Ih—House Training
for HIV Screening from 17 February to 9 March. This was attended
by 10 MLTs and 1 microbiologist.

5.6.5 The Division also conducted a HIV Screening Training
Workshop Using ELISA-ABBOT HIV~1 and 2 Test from 4 to 6 October
for 36 participants from 30 HIV screening centres in Malaysia.

5.6.6 The Snake Farm gave'trainihg to 11 staff from the Kedah
Wildlife Department from 21 to 23 September on snakes of Malay-
sia, their identification and methods of catching.

5.6.7 A course on Transmission Electron Microscopy for the
staff of the IMR was held at the Electron Microscopy Unit from 12
to 28 October. The consultant, Ms. Deborah J. Stenzel from
Queensland University of Technology conducted the course which
was sponsored by the WHO. '
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6. CONSULTANCIES

6.1 Qfficers of the IMR

Officers of the IMR provided consultative services to other
departments of the Ministry of Health and various national and
international :bodies.

6.1.1. Date' Dr. M. Jegathesan, Director

i. Attended the joint meeting of the WHO Western Pacific Region-
al Advisory Committee for Health Research and Heads of Medical
Research Councils and Analogous Bodies, Manila, 10 - 19 August
ii. Attended the 3lst. SEAMEO-TROPMED Governing Board Meetlng,
Port Dickson, 1 - 3 September

iii. .Was appointed as Chairman of the Accreditation of Food
-Laboratory Committee of the Ministry of Health Malaysia

iv. Was appointed as the:'Head of the National Quallty Assurance
Programme on Laboratory Services

v. Attended the 13th. WHO/IMR Coordlnatlon meeting, IMR, Kuala
Lumpur -

6.1.2 . Dr Mak Joon Wah of the Biotechnology Centre:

i. continued to serve as Member of WHO Expert Adv1sory Panel on
Filariasis (since 1981);

ii. served as Editor, Southeast Asian Journal of Tropical Medi-
cine and Public Health, since 1988:; and

iii. served as Member of the Editorial Board of Troplcal Biomedi-
cine since 1985.

6.1.3 Dr Lye Munn Sann of the Division of Epidemiology and Bios-
tatistics served as: '

i.Member, Steering Committee, Advanced Asian'Course in Tropical
Epidemiology, SEAMEO-TROPMED; '

ii.Member, Editorial Board, South East Asia Journal of Tropical
Medicine and Hygiene

6.1.4 Dr Tee E Siocong of the Division of Human Nutrition served
as:

i. Secretary, Coordinating Committee for the Preparation of the
FAQ/WHO International Conference on Nutrition

ii. Attended "ICN Preparatory Committee Meetlng“ held in Geneva,
18 - 24 August 1992

iit. Attended FAQ/WHCO International Conference on Nutrition,
Rome, 5 - 11 December 1992

6.1.5 Dr. G L Chiang of the Division of Medical Entomology
i. Attended "Inter-regional Meeting on Malaria for Asia and the
Western Pacific" held in New Delhi, .3 - 7 February, 1992

6.2 Referral Diagnostic Services

The Divisions of the Institute provide specialised diaghds~
tic tests and serve as referral centres for laboratories in the
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Ministry of Health, other government agencies, and the private
sector., Several laboratories served as Natlonal Reference Centres
in various specialised fields.

6.3 WHO Collaboration

Four Divisions of the Institute continued to serve as WHO
collaborating centres:

6.3.1. The Biotechnology Centre (formerly Division of Malaria
and Filariasis) as a WHO Collaborating Centre for Taxonomy and
Immunology of Fllar1351s and Screening and Clinical Trials of
Drugs Against Brugian Filariasis, headed since 1981 by Dr Mak
Joon Wah. The Centre continues to provide arthropod blood meal
identification facilities to researchers in countries from the
Western Pacific and Southeast Asian Regions, since 1985;

6.3.2. The Division of Medical Entomology as a WHO Collaborat-’
ing Centre for Ecology, Taxcnomy and Control of Vectors of Malar-
ia, Filariasis and Dengue, headed by Dr K Inder Singh;

6.3.3. ‘The Division éf'Bacteriology as the national focal _
point for the WHO Collaborative surveillance programme on antibi-
otic resistance in the Western Pacific Region; and

6.3.4. The Division of Virology as the WHO National Influenza
Centre and the WHO National Reference Laboratory for the Eradica-
tlon of Polio.

6.4 Other consultancies

6.4.1 The IMR has been providing consultancy services on the
medico-ecological aspect of environment impact assessment (EIA)
to other local agencies. The EIA team  consists of staff from
the Divisions of Parasitology, Malaria and Filariasis, Medical
Entomology and Medical Ecology.

In September-October, the team conducted a study for Tenaga
. Nasional Berhad (TNB) on the medico-ecological changes in the
Pergau Hydroelectric Project area in Kelantan during the con-
struction phase of the dam. A preliminary report on the findings
and recommendations on mitigating measures to remedy adverse
medico-ecological situations and improve the health status of the
construction workers had been submitted to TNB.

6.4.2  Several departments within the Ministry of Health and
other agencies sought advice from the Division of Library, Infor-
mation and Publications on online information retrieval from
international databases and the use of CD-ROM databases.

6.4.3 - Besides the activities listed above, officers of the
IMR continued to provide advisory and consultative services
through their presence in various committees of the Ministry of
Health and other governmental and professional bodies. Their
expertise contributed to the formulation, implementation and
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evaluation of various health-related programmes and activities.
Staff members also served as faculty members and experts in
various courses, seminars and workshops in their respective
specialities.

7. VFACILITIES

7.1 Computer Unit

' The computer fac111tles were utilised by the various Divi-
sions of the IMR mainly for storage and retrieval of laboratory
records and textual information, statistical analysis of research
data and graphical presentations. ' ; .

7.1.1 Programmes Written and Maintained: Computer programme
development continued to be one of the major functions of the
Computer Unit and for the year the following programming activi-
ties were undertaken : : :

i. New programmes written for the fdllowing
projects/studies :

Antibiotic study

SCC Antigen Study

Health Survey Research

Parasitology's Soil Test _

M.1.C. of antibiotics for dlfferent strains of
N. Gonorrheae In Malaysia

Community Acquired Infection Project.

ii. Programmes modified and maintained for the
following projects/studies :

Cytology Database

Oral Pathology Information Database
Haematology Database

Acute respiratory infections :

(a) Surveillance

(b) Case management

National'Surveillance on antibiotic resistance

The Unit also prov1ded a551stance in the analysis of systems
requirements and specifications for the various appllcatlon
packages, especially for the Histopathology Cancer Registry and
Communlty Acquired Infections packages. Technical support serv-
ices for usage of microcomputers as well as softwares were also
provided.

7.1.2 Computerized Vote-book : The Unit reviewed the needs of
the Administration Division and took measures to adopt. the Ac-
countant General's computerised vote-book system. Preparations -
for custcmised personnel information and store management systems
were initiated.
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7.1.3 ~Future Needs : In collaboration with the Information
Technology Centre of the Ministry of Health, a study on the IMR's
present and future computing environments and needs was conducted
with the view to 'down-sizing' the existing system and to be in
line with theé open systems concept.

7.2 Division of Library, Information & Publications

7.2.1 Libréry Hours: From April, the Library has been kept open
till 5.45 pm on week days, till 4.00 p.m. on Saturdays and from
10.00 am to 2.00 pm on Sundavs.

7.2.2 Collection: During the year 310 books were purchased. The
Library subscribed to 126 journals, received another 220 journals
free or -on exchange. There were many requests for additional
journals, however these could not be met owing to lack of funds,

7.2.3 Services: The MEDLINE database on CD-ROM (1983-1991) was
well utilized throughout the year both by IMR officers as well as
officers from other departments of the Mlnlstry of Health. For
information other than that available in MEDLINE (1983-1992),
online searches were carried out on databases offered by the
National Library of Australia, the National Library of Medicine
in USA and the DIALOG Information Services in USA. In order to
keep researchers up-to-date with the latest information, the
Library purchased Current Contents (Life Sciences) on Diskette.
Photocopies of articles not available in Malaysia were obtained
mainly from the Southeast Asian Medical Information Centre
(SEAMIC), Tokyo.

7.2.4 Activities at National/International Level: The Division
continued to serve as the National Focal Point for the WHO Re-
gional Biomedical Information Programme and as the Co-ordinating
Library for the SEAMIC Health Documentation and Publication
activities in Malaysia. The National Library of Australia

" {through the WHO Biomedical Information Programme} and XKyushu
University in Japan (through SEAMIC) provided, on request, photo-
copies of journal articles free-of- —charge. The Division partici-
pated in the Mosqulto borne Diseases Information Network of the
SEAMEO-TROPMED. Documentation of Malaysian medical and health
literature, using the software CDS/ISIS, began as a joint project
between the IMR and the local university medical libraries. The
Ministry of Health made the IMR Library the central depository
for all Ministry of Health publications.

7. 2 5 Computerization' Computerization of the lerary holdlngs
using an 1ntegrated library program, the Columbia Library System,
is progre351ng and more than 50% of the books have been computer-
ized.

7.2.6 Publications: The proceedings for the "National Seminar to
Evaluate the Research Achievements of the Medical Section of IRPA
during the Fifth Malaysia Plan" was published.
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8. LINKAGES

8.1 Local Llnkaqes

8.1.1 Mlnistry of Health: The activities of the 'IMR are closely
associated with the overall objectives of the Ministry of Health
{(MoH).  The Director of the IMR is the Programme Director of
Research of the MoH. As the research arm of the MoH, the IMR
conducts research relevant to the country's health problems. It
‘also. acts as the central reference laboratory of the MoH, provid-
ing diagnostic testing and consultative services. It is involved
in the training of the health persomnel of the MoH.

8.1.2 Local Un1versitiés= IMR has 11nkages with the Univer31ty
of Malaya, the National University of Malaysia, the Science
University of Malaysia and the Agriculture University of Malay--
sia. Links are formed through collaborative projects, registra-
tion of IMR workers for higher degrees at the universities as
well as provision of laboratory and tralnlng fac111t1es

8.1.3 Government Hospitals and State Health Authorities: The
IMR has been collaborating with the health and hospltallpersonnel
in the country. It has a long-standing association with the
Orang Asli Hospital, the National: Leprosy Ccntrol Centre and the
Kuala Lumpur General Hospltal '

8.1.4 Other Research Institutions:"The_IMR has strong linkages
" with the Palm 01il Research Institute of Malaysia and the Malay-
sian Agricultural Research and Development Institute in the area
of nutritionm.

8.1.5 . The National Council for Scientific Research and vaeiop—
ment (NCSRD): The NCSRD provides grants for health research
projects which are approved for funding by its Medical Sciences
Sub-Committee.

8.1.6 .Other Government Agencies and Private Organizations: The
IMR has links with the Standards and Industrial Research Insti-
tute of Malaysia (SIRIM), various minlstrles and the Tenaga
National.

8.2 International Linkages

8.2.1 World Health Organization: The IMR has been the WHO
Regional Centre for Research and Training in Tropical Disease and
nutrition since 1978. It also retains links with the WHO/TDR
from which it has received funding for research and institutional
strengthening. In addition, the Regional Anti-Malaria Team is
hased at the IMR. P

8.2.2 SEAMEO-TROPMED: The IMR has been the National (Malaysian)
Centre for Tropical Med1c1ne and Public Health in the SEAMEO-

TROPMED network. As part of this role, it conducts the DAP&E and
DMM courses for participants from member countries and elsewhere.
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8.2.3 Canadian International Development Agency: IMR continues
to maintain its link with the University of Ottawa through the
training of IMR personnel in identified priority areas such as
epidemiology, biostatistics and behavioural sciences and in
research where both institutions will explore common areas where
they can collaborate profitably.

8.2.4 Japan International Cooperation Agency: The IMR began
collaboration with JICA in malaria, Japanese encephalitis and
dengue haemorrhagic fever.

8.2.5 Islamic Foundation for Science and Technology Development:
The Inter-Islamic Network on Tropical Medicine was established in
1987 by the IFSTAD and its secretariat is based at the IMR. The
participation of IMR in IFSTAD, among others, involves the provi-
sion of places for participants from member countries in the DMM
and DAP&E courses.
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BUDGET FOR 1992

The Institute’s tolal budget for 1992 is as follows:

{i) From the: Malaysian Government: for personal RM.I4.988,4I4.00
emoluments and operating expenditure

(it) Training and scholarship allowances: for RM 2,165,460.00
trainees atlending the IMR’s courses in
Medical Laboratory Technology

(i) Researc.h and Development Fund "RM 2,955,180.00
(iv) Trust Accounts: (SEAMEQ-TROPMED & WHO) RM  332.935.00
(v) Development (heritage building) RM l,O30,UOO.UU

Total ' RM21,471,989.00



DIVISION OF MEDICAL ENT()M()L()'GY

/ N . .
lead of Division K. Inder Singh., B.Sc.Hons,,
tead of Dvis M.Sc. (Punjab), Ph.D. (Durham),

F.R.E.S. (Lond)

Lee Han Lim, B.Sc.Hons. GRER) 93RRI
(U.S.M.), D.AP. & EZ (Mal.) '

Chiang Geok Lian, B.Sc.Hons., GHE) 93EHIE
Ph.D. (USM), D.A.P. & E. (Mal),
C.Biol,, M.I.Biul.. (Lond.)

#  Indra Vythilingam, B.SC.HOI]S. _

{(Madras), M.Sc. {(N.Z.), Ph.D. (Mal)

*  Rohani binti Ahmad, B.Sc.Hons.
(Mal.), M.Phil. (Mal.)

*

Rescarch Officers

Experimental Officer | vacant
Senior Medical Laboratory Patrick R. Nonis, A.l.M.H.LT.
Technologist (Mal))

DIVISION OF VIROLOGY

Head of Division ®  Mangatan Sinniah, M.B.B.S.
{(Madras), M.Sc. Med. Micro. (L.ond.),
Dip. G.U.Medicine (Lond.)

Medical Officers *  Vijayamalar Balasubramaniam,
M.B.B.S. {Mysore), M.Sc.
Med. Micro. (Lond.)

*  Zainah Saat, M.B.B.S. (Mal.),
M.Sc. Med. Micro. (Lond.)

Research Officers T.S. Saraswarthy, B.Sc. Hons._
(Mal.), D.M:M., (Mal)
*  Halimah Mohamed,
B.Sc. Hons. Microbiology (Wales)
{from 8/6/92)

*  Ravindran Thayan, .
B.Sc. Hons. Microbiology (UKM)
(from 13/6/92)

Senior Medical Laboratory Arthur Jebaratnam
Technologist
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a7 MEEEEMN (r EHAAEMEO A Y vy = ). 9245 9 30 HE
BIOTECHNOLOGY CENTRE
(Fomerdy Division of Malara and Filagiasis until 30.9.92)

Head ol Division t( Mak Joon Wuli, K.M.N., M.B.R.S,,
M.I2. {(S'pore), M.P.H. (Mal.),
DAP.& E (Mal), M.R.C.Path.
(Lond.), AM. (Mal)

Research Olficers Chong [len Kee, B.Sc. Hons. (Mal.)

Stephen Ambu, B.Sc. (Madras), '
5]

M.Sc. {(Wales), Ph.D. {Mal.) ( &%)

oyt

Palricia Lim Kim Chooi,
B.Sc. Hons. (Mal.), M.Sc. (Mal.),
Ph.DD. (Mal), Dip.Ed.(Mal)

Noor Rain Abdutlah,
B.Sc. Hons. (USM), M.Sc. (Lond.)

Medical Officers J‘ Normaznah Yahaya, M.D. (UKM},
M.S¢. Med. Micro. (Lond.),
D.AP.& E. (M'sia)

Lokman Hakim S., M.D. (UKM), :
M.Se. (PH) (S'pore), D.AP.& E (M’sia)

Senior Medical Laboratory Ismait bin Saat
Technologist

DIVISION OF IMMUN()!;(}GY
Head of Division Nasuruddin Hj. Abdullah,
M.D, (UNAIR), M.Sc. {(Loadon)

Medical Officers . Shahnaz Tan Sri Mumd,
M.B.B.Ch. {Dublin), M.Sc. {Lond.)

Azizah Mohd, Radzi,
M.B.B.5. {Cairo)

Dr Ho Wai Fuen, M.D. (UKM)

Research Officers Harvindar Kaur Gill,
B.Sc. Hons. (Adel.), M.Sc. (Mal.},
PL.D. (Oslo)

Gan Seng Chicw, _
B.Sec. Hons. (Mall}, Dip.Ed. (Lond.},
M.Sc. (Mal.), Ph.D. (Mal)

Haniza Mohd Anuar,
B.Sc.Hons. (Central Lond. Poly.)

Jashir Singh Dhaliwal, _
B.Sc.Hoons. (Mal.), M.Sc. (Mal)),
Ph.D. (Lond.) '

Experimental Officer k Mohd. Zaidi Abu Samah,
Dip. in Microbiclogy (ITM)
Senior Medical Laboratory 'k Ong Kian Joo '
Technologist
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‘Minutes of Meeting betwssn IMR and the Planning and
Consultation Team, JICA.

bate : 16 November 1993
Time : 8.35 - 9.20 am

Venue : Conference Room, the IMR Director's Office.

Attendence :

Dr. Mak Joon Wah (Head, Biotechnology Centre, IMR -
Chairman) ' : _

Prof. Hiroshi Tanaka (Chief Advisor, IMR-JICA Project)
br. Nasuruddin Abdullah (Head, Immunology Division,IMR)
Dr. B.Vijayamalar (Acting Head, Virology Division, IMR)
Mr. Lee Han Lim (Head, Medical Entomology, IMR)

" Professor Hideo Ikeda (Institute of Medical Science,
‘the University of Tokyo - Team Leader) '
Assistant Professor Shunichi Fukuhara (Pivision of
International Health, Faculty of Medicine, UT)

Mr, Hirohito Saigusa (Ministry of Education, Science
and Culture) ‘ o

Mr. Hiromu Yoshida (First Medical Cooperation Division,
JICA, Staff in charge of IMR-JICA Project, JICA/HDQ)
Miss Tzumi oOta (Coordinator, IMR-JICA office)

br. Normaznah Yahaya (Medical Officer, Biotechnology
Centre, IMR)

The chairman welcomed everybody to the meeting on
behalf of the Director of IMR. He also appologised on
behalf of the Director for not being able to attend and
chair the meeting due to some urgent matters that he
had to attend to. Anyway, the chairman ensured that he
will definitely be present for the signing of the
Minutes of Discussions scheduled to be on 19 November
1993, -

The chairman said that he was very happy and grateful
with the decision made between the government of
Malaysia and Japanese government in 1990 to start this
collaborative research in the medical sector.. The
implementation of collaborative project was started in
early 1993 and aws mainly centred in three diseases
namely malaria, dengue and Japanese encephalitis. He-
personally felt that a lot of progress had been made in
terms of acquisition and utilization of equipments,
consultation and training for the local counterparts
and also the results obtained during a relatively short
period of time, about 10 months since the starting of
the project. The IMR ¢reatly appreciated the
contributions of both the long and short . term JICA
consultants besides the provision of substantial



equipments by JICA for the projects.

In response to the Chalrman S remarks, Prof. Tkeda, the
Team Leader said that he was glad to hear that and
hoped that the progress will continue in'future.

Prof. Tanaka added that the purpose of the team thlS
time 1is mainly to have a general review of the
activities of the project this year and to plan for the
next year's activities.

1. The tentative agenda prepared by Mr. Hiromu Yoshida
was discussed and agreed to be adopted by the meeting.

The agenda is as follews:

16 (Tue} Nov 1893 8.30 am = Plenary meeting at IMR
Discussion and adoptlon of
agenda

9.30 am - Meeting with offlcers in
Entomology Division

17 (Wed) Nov 1993 8.30 am - Meeting with officers in
' Biotechnology Centre
18 (Thu) Nov 1993 8.30 am - Meeting with officers in
the Division of Virology
1.00 pm =~ Lunch invitation by Prof.
' Ikeda

2.00 pm - A short lecture by Prof.
Ikeda in Biotechnology
Centre

19 (Fri) Nov 1993 11.00 am - Joint Coordlnatlng Meeting
Slgnlnq for the Minutes of
Discussions

Assistant Professor - S,Fukuhara requested all the
Heads to arrange for the Team to see the Malaysian
counterparts individually for individual discussion
during the visit to the laboratories. This was agreed
to by all the Heads. Venues for meeting with the
counterparts are as follows:

Biotechnology Centre - Conference Room (Biotechnology
Centre) . ' :

Immunology Division - Conference Room (Biotechnology
Centre)

Entomélogy DlVlSlon - the IMR—J}CA.Office
Virology Division = the IMR-JICA Office

The names of the Malaysian counterparts_are as on the
page 12 of the hand- outs.
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2. Minutes of Discussion on the Revised Schedule of
Implementation.

The Chairman went through the outline of the annual
implementation plan for FY 1993, 1994 and 1995 i.e. for
the first,second and the third year. For the details of
the schedule, please refer to page 3-5 of the hand-out,

Prof. Tanaka commented again that the main objective of
the team 'is to modify and make a proposal to the
Revised Scheduled of Implementation where necessary to
a workable plan, and evaluation is of less priority.

Assistant Prof. Fukuhara said that the revised
schedule of implementation had been discussed by the
Technical Advisory Copmittee (TAC) in Tokyo.

Prof JIkeda added that each division has a chance to
discuss and modify the revised schedule before it is
signed by the Director of IMR and the Team Leader.

The Chairman reminded that any suggestion for
modification of the revised schedule need to be
communicated to him immediately. :

Prof. Tanaka said that any correction pertaining to
plan of despatching Japanese experts and typing error
will be taken care by the JICA side. He also welcome
~all the Heads to correct or to add anything that he
missed in the summary of the progress report.

The Chairman also agreed with Prof Tanaka that all the
Heads should look carefully the matters on page 12 of
the hand-outs and to make appropriate changes |if
necessary.

All the members of the team were each given a copy of
1992 IMR Annual Report., Finally the Chairman welcomed

constructive suggestions from all members of the team
which he believed can improve the project in future.

The meeting was adjourned at 9.20 am.

c.c. Director
Institute for Medical Research
Kuala Lumpur

NY/Biotek 1993.
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The Minutes of Meeting between the IMR and the Japanese Planning
and Consultation Team on Japanese Technical Cooperation for the
Project foi‘ Research and Pevelopment on Diagnosis of Selected

Tropical Diseases.

Date : 19 Névember 1993

Tiﬁe : 11.00 -11.40 am

Venue : Conference Room, the IMR Director's Office

Attendence :

Yang Bhg. Dato' Dr. M.Jegathesan- Director, IMR (Chairman)

Dr. Mak Joon Wah - Head, Biotechnology

| | Centre,'iMR

Prof. Hiroshi Tanaka ~ Chief Advisor, IMR-
' JICA Projeéct

Dr. Nasuruddin Abdullah ~ Head, immunology
Division, IMR

Dr.'B.Vijayamalaf - - Acting Head, Virology
Division, IMR

Mr. Lee Han Lim - Head, Entomology
Divisien, IMR

.Prof.'Hideo Ikeda ~ Institute of Medical
Séience, the Univ. of
Tokyo (Team Leader)

Assist. Prof. S.Fukuhara - Divisibn of Interna-
tiocnal Health, Faculty

of Medicine, UT



Mr.

Mr.

Mr.

Ms.,-

Mr.

Dr

Dr.

Dr.

Dr.

Ms.

Dr.

Hirohito Saigusa
Hirokazu Anada

Hiromu Yoshida

Sachiko Misumi

Kok Chong Fatt

. Kasumasa 0Oda

Takahisa Furuta

Takeo Tadano

Akeo Mori

Izumi Ota

Normaznah Yahaya

~ 98-

Ministry of Education, Science

~and cuiture

Deputy Directof, First Medical
Coopefaﬁion.Division, JICA
First Medical Qooperation:
Division,JICA, Staff in charge
of IMR-JICA Project, JICA/HDQ
Assist. Resident Representative
in charge of IMR—JICA.Project,
JIcA Maléysia office

Assist. Officer, JICA Malaysia
office

Long term Japanese Expert
(Viroioqy Division)

Long term Japanese Expért
(Biotechnology Center)

Long term Japanese Expert
(Entomdlogy Division)

Long term Japanese Expert
(Entomolog? Division)
Coordinétor, IMR-JICA Project
Office

Medical Officer, Biﬁtechnology

Centre



1. Dato' Chairman welcomed those present to the meetinq.. He -
introduced the officers from the IMR, and invited Prof. Tanaka

to introduce the Japanese Experts present at the meeting. Mr.
Yoshida from the JICA/HDQ introduced himself and the two officials
from JICA Malaysia Office followed by the introduction of the
members from the Planning and Consultation Tean by Prof. H. Ikeda,

the Team Leader.

2. Dato! Chairman expressed his appreciation to JICA and the Ja-
panese Government for chosing the IMR as the counterpart for the
collaborative research in the medical sector. He believed that
Dr. Nakayama, who initiated the idea to start this collaberative
research (he was t.han the Minister of Foreign Affairs of Japan)
together with Dato' Seri Dr. Mahathir Mohammad, the Prime Minister
of Malaysia in 1990, must b‘e. very impressed and happy with what he
observed on the achievement made so far during his short visit te
“the Institute recently. Dato! Chairma’n was also happy with the

good cooperation between both counterparts.

3. Remarks and feedback from the Japanése Planning and Consulta-

tion Team.

3.1 Prof. H.TIkeda appreciated the cboperation given to the Team
during the conduct of their. task that he felt had achieved the
ohjeétives. He made a few comments that he believed will further
improve .i_:he projects, namely:

a. The importance of communication between the IMR and the Ja-



panese counterparts especially between the Heads and the Jépanese
- counterparts;

b. The importance of having a common technology. for the project.
He suggested that'a scientific meeting should be held between the
IMR and the Japanese counterparts not oﬁly within the division but
also inter~division or departments.

c. Machines and equipments provided by JICA irrespective of which
division that they are allocated to should be of common use by all

involved in the project.

3.2 Assist. Prof. S, Fukuhara who was representing the Technical
Advisory Committee (TAC) said that the Committee is respohsible
as the headgquarter for technical coordination between the IMR,
Institute of Medical Science, University of Tokyo and Nagasaki
Universit_y. He was impressed with the understanding of the IMR on
the imﬁortance of the project as well as 6n the rapid progress
made. He was concerned with the safety of some laboratories that
they visited. He also stressed that it is their responsibiliity to
identify the highly qualified Japanese counterparts to work on the
project and to ensure _(:con‘t:im.titjr and progress of the project .I It
is also impor.tant for the Japanese Experts to understand this

goal.

3.3 Mr. Hirokazu Anada, Deputy Director, First Medical Coopera~
tionDivision, JICA, appologized for his late coming due to some
engagement in Tokyo. He was also impressed with the cooperation
between those involved in the project. He was concerned with
afrangement for their JICA personnel arriving in Mélaysia and

requested for indirect support from the IMR so that the Malaysian
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Government can facilitate the job of JICA personnel in carrying.
this out. However he realized that this was not under the purview

of the IMR.

In re'sp'onse to the matter raised by Mr. Anada, Dato' Chairman
said that the IMﬁ was awars about the problem and had in the post
tried to so.lve the problem. He said that the IMRwill repeat the
reguest. However, we need to be patient since this is not within

our jurisdiction.

With regards to the laboratory safety, Dato? Chairman ensured

that necessary steps will be taken to improve the situation.

3.4 Mr. Yoshida said that he was involved with the discussion
of the project about two years ago. He was satisfied with the
present condition, and he felt that technology transfer among

other objectives of the projects had been achieved.

3.5 Ms. 5. Misumi from JICA Malaysia Office, thanked both the
IMR and the Japanese Experts for the good job done for the pro-
ject. JIca Malaysia was satisfied with the project and will con~

tinue to do their best for the project.
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4. On behalf of the IMR and the Malaysian counterparts, Dr. Mak
Joon Wah commented on a few matters:

a. He fully agreed tliat communication between the Japanese and
Malaysian counterparts is very important. He believed that
although language barrier and cultural differences may af fect the
commun.ication, with patience and understanding this can be
overcomed,

b. He also agreed with the suggestion to have a-joint Scientific
Meeting not only between the divisions invelved with the JICA
projects but also to share the knowledge with other divisions.
c. He stressed that it is the policy of the IMR and also the
Ministry of Health that all equ.ipments in IMR are for conﬁ‘non use
for ail.

d. _in line with the directives from theMinistry 6f Health, all
laborétories are trying to comply with safe laboratory practice.
In IMR we are doing our bast to achieve this.

€. Due to some constraint, not ail of the Japanese ex;}erts can
serve as the .long term consultants. This problem can be partly
solved through the use of modern communication facilities such as
the fax machine etc. that can facilitate communication between the

counterparts.

5. Prof. Tanaka, the Chief Advisor for the IMR-—JiCA Project
stressed a few pbints for consideration 'namely :

a. He would like to have a periodic meeting between the Heads of
the divisions involved with the project with him to sclve any
problem encountered by the proiect.

b. Inter department/ division communication should be encouraged.
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Scie‘ntific presentation by the IMR counterparts should be ar;-anqecl
such as oﬁce in‘every two months as to facilitate the progress of
the project.

c. He fully agreed with the policy of common use of equipments
purchased. Although it is guite difficult in practice, be believed
that the matter can be solved.

d. He had discussed a prbblem of laboratory safety'with Dr. Mak
particularly on the eléctribity consumption and the safety of
certain bui.ldings such as the newly renovated building to function
as a laboratory, that he felt need to be considered.

e. He will try his best together with the IMR authority to facili-

tate the entry of JICA personnel at the aifport.

6. Dato' Chairman suggested that joint scientific meetings as
recommended by the meeting to be integrated into our on going
scientific presentations of research projects which are carried

out monthly.

7. Dbato! Chairma.n went through each page of the Minutes of Dis-
cussins between the Japanese Planning and Consultation Team and
the Authorities C.oncerned of the Government of Malaysia on Ja-
panese Technical Cooperat_ion for the Project for Research and
Development on Diagnosis of Selected Tropical Diseases.

The Mihutes of Discussions were then sigﬁed by the Director bf
IMR and the Team Leader of the Planning and Consuliation Team.
Dato' Chairman thanked everybody present in the meeting and ad-

journed the meeting at 11.40 am.
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Analysis of mitocﬁondrial genesiZ DWW T

P. falciparum (BIFP. {&B89) Dintact’ss Fa > K1 THElSPpure’d I b FY
7 DNADSHEHARITING D BV &R BRI L Ly 3B ChETT » T 5
MOk OBFEA & FISHEIC R 3%  ORBIAE - TV 3 SHIEE LTV 5,

EfeART Y27 PONEIRT LLMAEOREIDr. Feaginlc LYP. fO6KbI + 3
2 Y 7 DNADASERSAGFH i,

CPT&BDr. Patricia b A X F 2 K1) 7 ORBEHPIRS N, Hlo s 5 R -
FIOLDREIF AP DRI TEED o728, I b2 N THREORRIEOELE
MO HEEZLTOREL,

P EDBRERE A, Dr. Feagink D MOEHAHE, P.fI b3y FUFDNA L
F. mito DNALB) 12319 3 3 BDprimer sots A 3517 & LTI8 Lieo primer
OB, FHINZY A ZEBEOI DT,

P10l P1o2 P103 Pi04 P105 P108

s > P — “«—

| COII Co1 eyt b
1 733 1482 1932 3470t 4621 5766
3565
#1 Primer 5" 3 gene
PIOL 1070 — 1002 cytochtome oxidase subunit I (COT)
P102 1443 - 1421 ”
P103 2718 — 2739 cytochrome oxidase subunit T (COT)
PI04 3150 —3129 ”
P105 3629 ~ 3650  cytochrome b . (cyt b)
P106 3980 — 3959 ”
#2 Primer set gene FHENBPCR Product®¥ 1 L (bp)
. P101-102 . COM 373
2. PI03-104 COI | 432
3. PI05-106 cyth | 351
4. PI01-104 COM-COI 2080
5. PI01—-106 COM-COI -cytb 2910
6. PLO3—106 COT -cytb 1262
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Pl 1:@Primer sets® W, P f, P. vivax (BUFP. v&ERRY). Hurﬁan@total DNA%
template & U THEERE T -1,
1) P. [ total DNA (Dr. Normaznah, Noor Rain) |
CPDNoor Rainic & © §Cled2fkdisolated: D total DNABTIME 11, rRNAME
FOPCRIZ& &S MR OBED b & CBIBSNT 0 5, % < OAMECEY
OFFHETHM L 72 Total DNALW:c;tmito'DNAyb*‘ﬁin’cmz;%irb\eP. fiz 20T h 4
jal#677 L 7 Primer 3 - C PCRET - 120 |
BR& L,'cc;tIMR'Cmbot CHV SR TWY 3Gombak A% RV, %@%*Eﬁiz 1~6
DETOMABADETTIBY OH A ZDOPCR producthis & iz,
2) BEMEEN SRR L DNAZ VP, FOPCR (Df. Harmaznah, Noor Rain)
Rl 500 CRY & 0 HEI L 22 MLk D #8Y U 72 Total DNA % template & L. %2, 1
~3MDprimer sels CPCREFT » 5B COM. COT. sytb2TDOPCR productHiE S
s, phenclil 41T - 7rsample® AN RMRE N - 12,
3) P.v Total DNA (Dr. Patricia, Miss Tan, Mr. Ng)

RIVTOZHITB VTP, (it L 28BS U T LEP vick 2SR S Y T RS
o BERBHEDEIEL A, BOEIIC T 2 AT A DS TEETH B, £
CCHREMES DABL P, vOTotal 'DNAétemplatea LT&2 1~3Dprimer sets
TPCRAF}- 7458, COIl. CO1 OB S Heythd Sy FIHRHS A A - o

SOTER, B2 EERVREP. L, PovichhbodIihow s Y T IEASRING

X, FLBERMOTCP. (&P, vERKT ZHCE B MER LTV S,

£33, negative controld L TiT-» 2 & kDtotal DNATGiCﬂIZé)!{V FicfiXd 3
BERE /S PCR producti3BE 3 hud™. SEER L7z primerDf REDE X ﬁ‘ﬁﬂiﬂﬂ Shtz,
mito DNAK [ s by FU7odzp. (OBEE1005FLL LT ZcopyOEW
DNATHY ., DNABBICBOLWTHVWEE DIETE 3,
PEFEDHBE
a. TIYTEMI FIT Y FY 7DNAKBE LTS S 'Ct)total DNA?O\bPCRG«.J: UE L
LAEREAODNAKN 218 551 TE 5,
b, CORNMREZHWT= VA YT CRELONEINLP. O 4 /ﬁ'ib\ﬁfﬁlafdﬁ
D, X OICEF . ML & - OB I SO TR A D A HNSTE B,
- HBEHER L 7 Primer DA &b U CREMBE R W cw I Y 7 ODNABKI A AT T
HD, FHPLEP. vOKRETHIENTE B,
CORMEREE A, IROBRUBWFRETEENLE L, Bh () NEmEERICHETT
BoLA YT MHAETE Do

—106-



A. PCREMWAP, vivax 3 } 2 FYU 7DNAOHYF(Dr. Patricia)

A-1 COIl. COI MPCR products. ZhZ 1373, 432bpDcloning%-iF1 . HIAH|D
PWEEITHo & OPCR product@cloningt id 4 EHTTHH & LTH8 LI TA cloning
kit AW B, £7219944F I ABIEBIDNA ¥ — 4 w4 — BB XN 15481 i divect
sequenell & D FEFTHRE AT 5

A-2 AFP. vEPCR product®id 475 - 7zeytochrome biB{mTFI3P. f& 372 ik
BRI D EEL ONAEOKMHEHEEDNE, 2 THLIR I OTI YT
5 & OFEFN O HB & AR HEO) 5\ 4I 4 A Cprimer (mixed primer) Z/ER L
ChERMY 5, SOPCR product® A—1RERCIIRE LT, ZORENSP. fLP. v
AFEFICKB) T primer & FHA 2T 5,

P. v®mito DNADEERAIOHE XSS NTESF, C OF AR EGTTh

WRCLHEANORRS (EIEHIILAL) BT,

B. =LA v 7iZBY AD. falciparum 7 EEHED O Diotal DNADRIR & RIEEERIC L 510

| W/ <5 — > DT (Noor Rain), |

B-1 BAEE TITIT - 2O D 5 b, S EOHBEEHE TE O/ 8 — VickBlD %R
MEHSATOZ, CRNABETOPCRICE BRMEE), & OBEL >V Teheck
E R '

B2 AR - TV WHIBORRIC DWW T, B AL, total DNAFEIE. B-1FH
FRICPCR., HPREBERIC X AT 21T D, '

OO TR B B ERAHREIC 5 2. A LICHE CRFIBSER T o
C. P. falciparum mito DNAD#ERIZRICDWTC(Dr. Normaznah)
Noor Raind’#ig 7o L/ A SFDOP. (HIDWT GE~608k & 75 5 F5)
'P101- 106Kk 5PCR product. 2-9Kb® &EHHBRBRIC L 5 U< 7 — &MU

L. BEZRERMT, &5A-LEBURFIREETV. BRGHES & & o

VTR B,

D. RT (cDNA)~PCRO# (Dr. Normaznah, Noor Rain)

RT-PCRU. total (% 5\ idmessenger) RNA% template & L CReverse Trans-
criptase(RT)IC & WeDNAZ &K L. & Dhetero duplex’&}ﬁh\'CPCR%ﬁ 2 LDT,
SARP TN ORNA D £ U2 DR M DRIE T-ORAORIFI AL SNT VB, 4
BlIErRNAZ Ecopy RO EVRNAZ A TR OB & 4 2 BN THE L P, £X Dtotal
RNAZAMH L. 2 HHPIR QR L 2rRNAIH$ 5 primer (RL,R2) &2 DHH
primer (R3, R4) OFZRAEAHWTRT-PCREIT - 712,

HHRZTHEMLTEBAP. fOMEE DISOGEN (v R v Y—r) MW Ttotal
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RNAZMH L. R-2 primer TCeDNAGK. R—3ER-4ATPCREIT-1, TORE.
400bpDTALE 724 ZDOPCR producthii btz

COMILTT LA LT MIEEOBTRT PCREST > BATE 2 > oht, ¥
A VAOBICIEE N S & ERED . FHRHO< S ) 7 RBORNADHHETT >
DG, WG, DNADHINI EDK AT » Tk 3 2 MEWEOBERAZ Vo SR
B, PR SoORIEE L TITCAPIELEL O b, |
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