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A dedicated and prolific scholar since 1972, Professor Mak has contributed
immensely to the research and control of parasitic and tropical diseases. He is
recognised globally for his contributions to the treatment, epidemiology and
control of tropical diseases such as filariasis and malaria.
Professor Mak has played an influential role in the development of tropical
medicine in Malaysia. He has had leadership roles in various professional bodies
such as the Malaysian Society of Parasitology and Tropical Medicine.
He was also the Founding Editor of Tropical Biomedicine which is the first
Malaysian biomedical journal to be listed under ISI Thompson.
Professor Mak has successfully obtained research grants based on open
international competition from the WHO for filariasis and other parasitic
infections, a reflection of the recognition of his work by the global scientific
community.
Based on his immense contributions to the basic and applied knowledge of
filariasis at national and international levels, he was awarded the National
Science Award in 1985 and the Merdeka Award in 2011.
Professor Mak has published more than 345 scientific papers, and has presented
78 scientific papers at local and international seminars.
He is also Fellow of several Professional Bodies including the Royal College of
Pathologist, UK and the Academy of Sciences, Malaysia.

“I think it is very important to
be a good role model. Many
of us who have achieved
what we hope to achieve
have done so because of the
role models whom we
emulate. We must
be
conscious of the fact that
whatever we do, we are
observed. If we do the right
things, we will have a positive
impact on others just as
others have had a positive
impact on us. That is
important.”
– Mak Joon Wah

SEMINAR OVERVIEW
EDUCATIONAL NEED AND PROGRAMME GOAL: The International Medical
University (IMU), in collaboration with the Malaysian Society of Parasitology
and Tropical Medicine (MSPTM), is organising a mid-year seminar on the
theme, “Relevance and Importance of Tropical Medicine”. This seminar is an
annual meeting of members of the MSPTM. For this particular year, the midyear seminar is organised in honour of Prof Mak Joon Wah in recognition of
his immense contributions to Tropical Medicine and Public Health. There will
be three plenary talks related to past, current and future development in
tropical medicine in Malaysia and in this region.
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ABSTRACTS
P01
MOLECULAR DIAGNOSIS OF MICROSPORIDIA
INFECTION
AMONG
IMMUNOCOMPROMISED
PATIENTS IN AN URBAN HOSPITAL
Hassan, N-A.1, Lim, Y.A.L.1, Mahmud, R.1, MohdShaharuddin, N.1 and Ngui, R.1

P02
THE EFFECTS OF CITRUS HYSTRIX AND
CYMBOPOGON CITRATUS ESSENTIAL OILS AS
ACARICIDES AGAINST RHIPICEPHALUS (BOOPHILUS)
MICROPLUS LARVAE
Shezryna, S.1, Syamsa, R. A.1, Anisah, N.1, Saleh, I.2
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In Malaysia, information on the prevalence of
microsporidia species among immunocompromised
patients has not been fully elucidated. Most
epidemiological studies on microsporidia have relied
on conventional microscopy technique, which does
not differentiate the parasite at the species level.
The present study was conducted to identify the
prevalence of microsporidia and to confirm the
identification at species level from the stool samples
of immunocompromised patients. During March
2016 to March 2017, a total of 342 archived stool
samples were examined microscopically using Gramchromotrope Kinyoun (GCK) stain. All Positive
samples were subjected to species specification by
PCR and all positive amplicons sequenced and
subjected to phylogenetic analysis. Overall
prevalence of microsporidia infection was 28.9%
(99/342) as examined by microscopy. Microsporidia
were significantly higher among males compared to
females (p=0.031). Of this microscopically positive
stool samples, 50 samples were successfully
amplified and confirmed as Enterocytozoon bienuesi
by PCR. No Encephalitozoon intestinalis was
detected. Of this, 100% were organ transplant
recipients and autoimmune patients followed by,
acute gastroenteritis (AGE) patients (83.3%),
HIV/AIDS patients (48.5%), cancer patients (41%),
and end-stage renal failure (ESRF) patients (33.3%).
Phylogenetic analysis revealed that zoonotic and
inter-human transmission might be a possible route
of transmission for microsporidia infection in the
present study. Three different mismatches were
reported within the genus of two E. bieneusi isolates.
Thus, genotyping study to explore genetic diversity
of this species is essential for future research.
Identification of specific-species might guide
clinicians to decide on appropriate management
strategies as dissemination risks, and treatment
response varies for different species, hence
improving the management of microsporidia
infection.
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Rhipicephalus (Boophilus) microplus or commonly
known as cattle tick is an important ectoparasite in
veterinary medicine as it is capable of being a vector
to numerous diseases, subsequently affecting the
agricultural field as well as the economy. The use of
commercial chemical based acaricides are known to
cause resistance over time and thus a much safer,
effective and environmentally friendly alternative
through research in order to overcome tick
infestation should be implemented. In this study, the
essential oils of Citrus hystrix (kaffir lime) and
Cymbopogon citratus (lemongrass) are tested on R.
(B.) microplus larvae to evaluate the acaricidal
properties. The tests are done separately by means
of modified larval immersion test (LIT), whereby both
plants are tested individually and in combination at
1:1 ratio at 0.5%, 1.0%, 2.5%, 5%, 15%, 30%, 40%
concentrations. The results were analyzed using
Abbott’s corrected mortality formula and probit
analysis to find LC50 and LC90 for both individual
tests and in combination. The LC50 and LC90 values
are 8.92% and 16.49% for C. hystrix, and 1.05% and
6.12% for C. citratus. Combination of these plants at
1:1 ratio resulted in LC50 and LC90 values at 1.19%
and 2.92% respectively. Gas chromatography-mass
spectrometry (GC-MS) is conducted on both essential
oils individually and in combination to identify the
main chemical components which might contribute
to tick mortality. In conclusion, there is an acaricidal
potential between the combination of C. hystrix and
C. citratus essential oils, making it a finer alternative
to chemical based acaricide.

P03
IN VITRO ANTI-LEPTOSPIRAL ACTIVITY OF
PHYLLANTHUS AMARUS EXTRACTS
Che Ain Munirah Ismail1, Ruzilawati Abu Bakar2,
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Phyllanthus amarus has been used in Chinese and
Ayuverdic medicine since ancient times, treating
diseases such as hepatitis B and C, jaundice, kidney
stones, microbial infections, tumors and viral
diseases. Recent research shows the ability of extract
of Phyllanthus amarus in damaging the DNA of
Leptospira. However, only few studies have been
conducted on its anti-leptospiral properties. P.
amarus was extracted using Soxhlet extractor for
methanol extract and maceration for aqueous
extract. Antimicrobial susceptibility testing of P.
amarus extracts were done on Leptospira
interrogans serovar Australis, Bataviae, Canicola and
Javanica through broth microdilution method using
the 96-well plate, by determining its minimal
inhibitory concentrations (MIC) and minimum
bactericidal concentration (MBC). The results were
analysed using ELISA microplate reader, compared to
microscopic results using dark field microscope.
Penicillin and ceftriaxone were used as control. MICs
of methanol extract were in the range of 400-800
µg/ml, 100-400 µg/ml for aqueous extracts, 0.0256.25 µg/ml for penicillin and 0.2-3.13 µg/ml for
ceftriaxone. The ranges of MBCs for methanol extract
were 400-800 µg/ml, 200-800 µg/ml for aqueous
extracts, 0.0125- 1.56 µg/ml for penicillin and 0.11.56 µg/ml for ceftriaxone. P. amarus exhibited an
anti-leptospiral activity upon the tested Leptospira
serovars, with aqueous extracts performing better
than methanol extracts. Further it is recommended
that in vivo studies be carried out to investigate the
pharmacological and toxicological properties of P.
amarus before considering it as a new antileptospiral agent.
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The study was conducted to investigate the
resistance status of Aedes aegypti larvae and adults
against diagnostic dosages of organophosphates in
Kuningan, Padang, Samarinda, Pontianak, Bali,
Lombok, Sumbawa, Flores, Sumba and Timor. Larval
and adult bioassays were performed according to
WHO standard protocol against field collected Ae.
aegypti. For larval bioassay, third instar larvae were
tested against diagnostic dosages of malathion
(0.125 mg/l) and fenitrothion (0.02 mg/l). For adult
bioassay, non-blood fed female Ae. aegypti adult
were exposed to 5% malathion and 1% fenitrothion
for 60 minutes. Mortality of larvae and adults were
recorded after 24 hours post treatment. Our results
revealed that Ae. aegypti larvae and adults from all
study sites were susceptible and moderately
resistant against diagnostic dosage of fenitrothion
(mortality ≥ 80%). Interestingly, all Ae. aegypti larvae
were resistant against diagnostic dosage of
malathion (mortality < 80 %), whilst most adult field
populations were susceptible and moderately
resistant against diagnostic dosage of malathion.
Thus, this study indicates that fenitrothion is still
effective against both adult and larvae field strains
and malathion is only effective against adult field
populations.

P05
THE V1016G POINT MUTATION:
THE KEY
MUTATION IN THE VOLTAGE-GATED SODIUM
CHANNEL (VSSC) GENE OF PYRETHROID-RESISTANT
AEDES AEGYPTI IN INDONESIA
Amelia-Yap, Z. H.1, Low, V. L.1, Chen, C. D.2, Lau,
K.W.2, Suana, I.W.3, Harmonis4, Syahputra, E.5, Razak,
A.6, Sofian-Azirun, M.2.
1Tropical

This signifies the V1016G can contribute more to the
insensitivity of Vssc than the F1534C. Homozygous
1016G mosquitoes were likelier to survive pyrethroid
exposure. Identification of underlying mechanisms
resulting in insecticide resistance is advantageous in
developing effective mosquito control programs in
Indonesia.
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P06
ANTIMALARIAL ASSESSMENT OF STREPTOMYCES
SPP. AGAINST PLASMODIUM FALCIPARUM 3D7
Ahmad, S. J.1, Zin, N. M. 1*, Baharum, S. N.2, Baba, M.
S.3, Lau Y. L.4

Resistance to pyrethroid insecticides is widespread in
Indonesian Aedes aegypti, the primary vector of
dengue viruses. With a limited number of
insecticides used regularly in vector control,
monitoring the occurrence of insecticide resistance is
a crucial need in reducing dengue transmission.
Molecular genotyping of mutations using PCR and
direct DNA sequencing were performed at positions
989 and 1016 in IIS6 region and 1534 in IIIS6 region
of the voltage-gated sodium channel (Vssc) in nine
populations of Indonesian Aedes aegypti. The
V1016G genotyping identified the RR genotype to be
predominant in six out of nine populations of Aedes
aegypti, while the SS genotype occurred only in the
remaining three populations. The presence of the
S989P mutation was also confirmed, with the RR
genotype being the most predominant genotype
detected (6 out of 9 populations). Interestingly, cooccurrence of the V1016G and S989P mutations was
detected in the aforementioned six populations with
high frequency. Genotyping of F1534C showed all
nine populations exhibited the SS genotype, with
merely two individuals from a population exhibited
heterozygous (RS). Significant correlations were
demonstrated between the allele frequencies of the
V1016G mutation and the survivability rates as well
as resistance ratios in pyrethroid adult bioassays.

Nature-derived antimalarial agents still remain as
important sources to be discovered due to a
dramatic rise in drug resistant strains of parasites.
This study aimed to determine the antimalarial
activity of Streptomyces spp. against Plasmodium
falciparum 3D7. The growth curve of Streptomyces,
namely SUK 12 and SUK 48 were assessed and IC50
values against P. falciparum 3D7 determined. The
most active strain which exhibited the best
antimalarial activities was identified by amplification
and sequencing of 16S rRNA gene method and
phylogenetic analysis. The growth curve of SUK 12
showed that 5 days fermentation time (DFT) was at
mid exponential phase, 12 DFT at stationary phase
and 14 DFT at death phase with IC50 value of 3.091 x
10-2 µg/mL , 8.168 x 10-4 µg/mL, 6.229 x 10-2 µg/mL,
respectively. Whilst the growth curve of SUK 48
showed that 7 DFT was at mid exponential phase, 14
DFT at stationary phase and 21 DFT at death phase
with IC50 value of 1.98 x 10-4 µg/mL, 1.96 x 10-4
µg/mL, 2.9 x 10-4 µg/mL, respectively. The IC50 value
for antimalarial activity showed by the commercial
antimalarial drug, chloroquine diphosphate (CQ) was
8.8 x 10-3 µg/mL. The nucleotide sequence analysis
suggested that Streptomyces SUK 48 was 99.65%
similar to Streptomyces misionensis DSM 40306T and
the phylogenetic tree bootstrap value was found
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more than 70%. The results revealed that
Streptomyces SUK 48 with 14DFT exhibited better
antimalarial activities as compared to SUK 12 and its
stationary phase was the most active phase of
growth curve in producing the antimalarial
compound. Thus, Streptomyces SUK 48 was found to
be a potential candidate with antimalarial activity.
P07
CHARACTERISING HOST-PARASITE METABOLIC
INTERACTION OF TOXOPLASMA GONDII INFECTION
IN A MURINE MODEL: A SYSTEMS BIOLOGY
APPROACH
Kho, M.T.1, Chong, C.W.2, Lim, S.H.E.3, Ismail, N.H.4,
Draper, L.O.5, Yam, W.K.2, Lim, P.K.C.1, Mak, J.W.1,
and Yap, I.K.S.6
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Toxoplasma gondii infection is prevalent worldwide
and is considered as one of the neglected tropical
parasitic infections. Despite most healthy individuals
having host immunity to fight toxoplasmosis, the
parasite is capable of encysting itself in order to
evade the challenge of the host immune system.
Hence, understanding of the host-parasite metabolic
interaction is essential. For this we have established
an animal model using BALB/c mice for T. gondii
strain ME49 infection, to understand host-parasite
interaction using systems biology approaches:
metagenomics, metabonomics and host immune
response. This study showed a significant and
distinctive profile between acute versus chronic
phases of infection in terms of host immune system,
gut microbiota and urinary metabolic profile.
Observation on the change in gut microbe
composition occurred during the acute but not

chronic phase of infection. Nonetheless, significant
changes in host metabolism can still be observed
during the chronic phase of infection. Continuous
elevation of serum IFN-γ and decrease in levels of
TNF-α indicated that IFN-γ plays a vital role in both
acute and chronic infection phase of toxoplasmosis.
Next, perturbation in the host immune system was
also reflected in the urinary metabolic profile.
Urinary levels of N-acetyls and O-acetyls of
glycoproteins on the termination time point were
significantly lower in the infected group. Likewise,
increase in urinary α-hydroxy N-valerate and βaminoisobutyrate indicated that disruption of host
amino acids catabolism had occurred. Lastly, urinary
excretion of short-chain fatty acids suggested a
transient shift in energy metabolism towards
oxidation of both gluconeogenic and ketogenic
amino acids such as isoleucine, leucine, valine and
nucleotide.
P08
DEVELOPMENT OF A RAPID MOLECULAR ASSAY FOR
DETECTION
OF
ISONIAZID
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Mycobacterium tuberculosis: A PRELIMINARY
STUDY
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Tuberculosis is an important airborne infection,
which affects both developed and developing
countries. The emergence of isoniazid resistance,
caused by mutation at mabA-inhA-15 promoter
region of Mycobacterium tuberculosis, further
hampers tuberculosis control. Hence, a rapid
diagnostic test for the detection of isoniazid
resistance is urgently needed. This study aimed to
develop a qPCR assay for detection of the mutated
region. Briefly, a set of oligonucleotides (consisting
of two primers and a hydrolysis probe) was designed
against mabA-inhA-15. The functionality of the
designed oligonucletides was tested on (i) A
previously confirmed clinical isolate that was
resistant to isoniazid and (ii) synthetic doublestranded DNA that resembles the mutated mabAinhA-15 promoter region. Preliminary results showed

that the qPCR assay was able to detect mabA-inhA15 mutation from both types of samples. Based on
this observation, it is probable that the developed
qPCR can be used to detect isoniazid resistance gene
from clinical isolates and will be used for further
evaluation.
P09
RESISTANCE STATUS EVALUATION OF DENGUE
VECTOR, AEDES ALBOPICTUS, AGAINST MAJOR
CLASSES OF INSECTICIDES IN SABAH, MALAYSIA
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Resistance status of Aedes albopictus adults collected
from West Coast and Kudat divisions, Sabah,
Malaysia, were evaluated against four major classes
of
insecticides;
pyrethroid,
carbamate,
organochlorine and organophosphate. Adult
bioassays conforming to WHO standard protocols
were conducted to assess knockdown and mortality
rates of Ae. albopictus. The results revealed that
among pyrethroids, only cyfluthrin, lambdacyaholthrin and deltamethrin were able to inflict
total knockdown towards field-collected Ae.
albopictus. As for the rest of the insecticide classes,
most failed to cause any knockdown and the highest
knockdown percentage recorded was only 17.78%.
Mortality percentage wise, Ae. albopictus were
unanimously susceptible towards pyrethroids but
mostly exhibited resistance towards the remaining
insecticide classes. Cyfluthrin was the most effective
against Ae. albopictus, by exhibiting rapid
knockdown with KT50 ranging from 14.86 to 25.09
minutes and permethrin was the least effective with
KT50 ranging from 39.91 to 53.94 minutes. Inversely,
most field-collected populations could not generate
KT50
when
tested
against
carbamates,
organochlorines and organophosphates as the
knockdown rates were less than 5%, signifying high
resistance. The susceptibility status of Sabahan
population of Ae. albopictus against pyrethroids in
descending order were of: cyfluthrin > lambdacyaholthrin > deltamethrin > etofenprox >
permethrin. Correlation analysis of mortality
percentages using the Spearman rank order
correlation discovered cross resistance between the

two carbamates, bendiocarb and propoxur. In short,
this study disclosed that pyrethroids are still
generally effective for Aedes control in Sabah,
Malaysia, but the same could not be said for the
remaining insecticide classes.
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ROLE OF COMMENSAL ESCHERICHIA COLI IN
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Cholera is an acute diarrheal illness caused by the
Gram-negative bacterium Vibrio cholerae. To date,
studies that focused on V. cholerae and their
interactions in multispecies communities are still
lacking. To address the knowledge gap, we evaluated
the interaction of V. cholerae strains (representative
strain El Tor N16961 and El Tor variant 1761 isolated
in Terengganu) during intestinal colonisation with
human commensal Escherichia coli, using adult
BALB/c mouse model. In contrast to the mice
infected with V. cholerae strains alone, mild
inflammation was observed in the intestinal tissue of
mice co-infected with V. cholerae and E. coli.
Interestingly, the quantitative real-time PCR
performed showed elevated numbers of V. cholerae
were recovered from faecal samples of mice coinfected with E. coli and V. cholerae at 24 hours post
infection, suggesting potential growth promoting
effect of E. coli. The latter also elicited slightly higher
levels of interleukin-5 and interleukin-10.
Nevertheless, our results revealed that the
synergistic interaction observed did not act through
quorum sensing system. In summary, our results
suggested the potential role of human commensal E.
coli in V. cholerae disease development.
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Virulence of pathogenic Acanthamoeba isolates can
be attenuated due to prolonged culturing in axenic
liquid medium but can be restored by consecutive
mouse passages. Noteworthy, knowledge pertaining
to the genome-wide effect of mouse passages on the
transcription profiles of virulence-attenuated
Acanthamoeba is limited. In this study, the
transcriptional response of an axenically cultured,
virulence-attenuated Acanthamoeba castellanii
isolate (designation: ATCC) subjected to five rounds
of mouse passages was characterised using highthroughput RNA sequencing (RNA-Seq). Comparative
RNA-Seq analysis on the transcriptomic profiles of
ATCC isolate and the isolate recovered from infected
brain of mouse at 5th passage (designation: AC/5)
identified 3768 genes to have differentially
expressed (2101 up-regulated, 1667 downregulated). Eukaryotic orthologous groups and gene
ontology analyses indicated many genes involved in
signal transduction, protein modification, transport
activity and oxidation-reduction, among others, were
considerably up-regulated in AC/5. Additionally,
many putative genes encoding for proteolytic
enzymes, cellulases, oxidoreductases, heat shock
proteins and protein transporters were highly
expressed in AC/5. The present study revealed
significant difference in gene expression between
the virulence-attenuated and -reactivated A.
castellanii. A wide range of genes involved in
metabolism and signaling pathway were implicated
in the virulence of the amoebae; these genes
represent important candidates for functional
analysis to better understand the molecular
mechanism
of
virulence
regulation
in
Acanthamoeba.
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Leptospirosis, melioidosis, invasive salmonellosis and
malaria portray similar clinical presentations and are
difficult to differentiate. To enable timely diagnosis,
we developed and evaluated a multiplex Taqman
qPCR for the etiologic agents of these infections.
Briefly, four primer pairs and probes were designed
against rrs, orf2-TTSS, StyR-3 and 18S rRNA genes of
Leptospira, B. pseudomallei, Salmonella and
Plasmodium respectively. Analytical specificity of the
designed oligonucleotides was tested on 357
microbial isolates including 131 Leptospira, 105 B.
pseudomallei, 44 Salmonella, 31 Plasmodium and 46
other organisms. The developed assay correctly
amplified and differentiated all organisms of interest.
No cross amplification was observed in the other
non-related isolates. Next, the analytical sensitivity
of the assay was evaluated on 10-fold serial dilutions
of Leptospira, B. pseudomallei and Salmonella
genomic DNA and Plasmodium synthetic DNA. It was
found that the developed assay can detect between
2.56 – 4 copies of DNA per reaction. These results
indicated that the developed multiplex qPCR assay
was highly specific and sensitive for molecular
detection of Leptospira, B. pseudomallei, Salmonella
and Plasmodium. Further study can be carried out to
evaluate the performance of this assay on clinical
samples of suspected patients.
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RABIES DIAGNOSIS DURING RABIES OUTBREAK OF
2017 IN MALAYSIA
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W.O.B1
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Research Institute, 59 Jalan Sultan Azlan
Shah, 31400 Ipoh Perak
An indirect immunofluorescence (IFA) test with 4wells Chamber Slide System was developed to detect
rabies antigen in human neuroblastoma cell culture
(HNC). Brain samples from infected area were
collected, processed and inoculated into the
confluent HNC in 4-wells Chamber Slide System. An
acetone fixative procedure was performed after 4
days of incubation then followed by IFA procedure.
The use of IFA staining of HNC cultures allowed
detection of rabies antigen in substantially less time
than by using the normal virus isolation procedure.
In addition, the use of IFA allowed specific
identification of the virus in tissue culture.
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the detection of coproantigen from Strongyloides
ratti in faecal specimens of experimentally
inoculated Wistar rats
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Abd Majid1, Leslie Than Thian Lung1, Wan Omar
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A highly sensitive diagnostic assay for the detection
of Strongyloidiasis is needed due to the intermittent
and low concentration of eggs, larvae, and adult that
can be found in faecal specimens. In some cases,
repeated sampling of faecal specimens is required to
obtain satisfactory and reliable results. In this study,
a monoclonal antibody (IgG2bMAb) was produced

against the infective larvae (iL3) of Strongyloides
ratti, which was used as a model for strongyloidiasis.
Western
immunoblot
and
Indirect
ELISA
confirmation against the antigen of iL3 of S. ratti and
cross-reaction with adult worm’s antigens of other
intestinal helminths (A. suum, T. cati, T. canis and A.
caninum) were done. A total of 50 faecal specimens,
including 20 faecal specimens from experimentally
inoculated Wistar rats with 1x105 iL3 of S. ratti and
30 faecal specimens from uninfected Wistar rats as
negative controls were used for the standardisation
and sensitivity test in Sandwich ELISA for the
detection of coproantigen. IgG2bMAb was observed
to cross-reacted strongly at 30 kDa with A. caninum,
and there was no visible cross-reaction against A.
suum, T. cati and T. canis in both Western
immunoblot and Indirect ELISA. IgG2bMAb based
Sandwich ELISA detected 17 positives for
coproantigen out of 20 faecal specimens from
experimentally inoculated Wistar rats with iL3 of S.
ratti. Three false negatives were detected from the
same group of inoculated Wistar rats (OD below the
cutoff point of 0.266). Thus, the sensitivity of
IgG2bMAb based Sandwich ELISA for detection of
coproantigen from S. ratti in faecal specimens of
experimentally inoculated Wistar rats was 85%.
Conclusion, IgG2bMAb produced from iL3 of S. ratti
can be used for the detection of coproantigens from
faecal specimens.
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ACAES: Auto-Counting Aedes Eggs System
Assoc. Prof. Dr. Mustafa Man, Dr. Wan Nural Jawahir
Hj Wan Yussof, Assoc. Dr. Muhammad Suzuri Hitam,
Dr. Abdul Aziz K. Abdul Hamid. Dr. Ezmahamrul
Afreen Awalludin and Dr. Wan Aezwani Wan Abu
Bakar
Widespread in the tropics, the Aedes mosquito is an
important vector of many viruses, as such posing a
significant threat to human health. Vector
monitoring often requires fecundity estimation by
counting eggs laid by female mosquitoes.
Traditionally, manual data analyses have been used
but this requires a lot of effort and is the methods
are prone to errors. An easy tool to assess the
number of eggs laid would facilitate experimentation
and vector control operations. This study introduces
a built-in software called ACAES allowing automatic
egg counting of the Aedes vector mosquito. ACAES
estimation uses a point detection technique that is
robust to image noise and illumination changes in
detecting eggs. The technique is based on Gabor

wavelets that produces a set of filtered images using
different scales and frequencies. These filtered
images are combined together to produce a single
map image. Points are detected from this map using
the non-maxima suppression technique. ACAES, as
compared to manual counting is statistically
equivalent, making the software effective for
automatic data analysis. This technique also allows
rapid analysis compared to manual methods. ACAES
is a powerful tool for fast and precise egg count
analysis, freeing researchers from manual data
processing. The software allows easy use by nonexperts. This project is in collaboration with One
Team Network Sdn Bhd under the Matching Grant
Project between University and Industry.
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ZOONOTIC PARASITIC DISEASES DIAGNOSED IN THE
VETERINARY RESEARCH INSTITUTE, IPOH FROM
2015 TO 2017
Ahmad Fikri, A.Y.1, Nurulaini, R.1, and Mohamad
Masrin A.1
Veterinary Research Institute, 59, Jalan Sultan Azlan
Shah, 31400 Ipoh, Perak, Malaysia.
Zoonotic parasitic diseases are caused by parasites
that occur in animals that can be transmitted to or
infect humans through several different routes of
infection. It can be transmitted via direct contact, via
intermediate vectors such as mosquitoes and ticks or
food- and waterborne infections. In Malaysia, the
Department of Veterinary Services has identified 125
animal diseases that need to be reported to the OIE
if it is detected in animals. From those 125 notifiable
diseases, there are 18 parasitic diseases that are
notifiable. However, from this, only five zoonotic
parasitic diseases are reported in Malaysia. In the
Veterinary Research Institute (VRI), the zoonotic
parasitic diseases diagnosed are protozoans,
trematodes, cestodes and nematodes such as
cysticercosis,
toxoplasmosis,
trichinellosis,
cryptosporidiosis, toxocariosis, sarcocystosis and
fascioliasis. From data of cases diagnosed in VRI from
2015 to 2017, it was found that 68% of the
fascioliasis cases submitted for diagnosis were found
to be positive. Zoonotic diseases are important due
to public health concerns, and the DVS is directly
able to contribute towards, diagnosis, treatment and
control of these diseases which are transmitted from
meat, faecal contamination as well through vectors
to humans.
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Helminthiasis is an important parasitic disease
limiting production and causing mortality in small
ruminant farms. Data from anthelmintic usage and
drug resistance studies from 2013 to 2014 from 14
farms has shown the rampant use of drugs for worm
control activities. The common drugs used in most
farms
are Benzimidazoles,
Imidazothiazoles,
Marcocyclic Lactones and Salicylanilides. It has been
established that at least one drug can be used
effectively in 8 farms. This indicates the necessity to
look at various other methods for worm control in
small ruminant farms such as use of EM, local herbs
and improving management such that the worm
infection cycle is reduced. These methods will be
able to improve farmer’s profits by reducing
mortality and morbidity. The added advantage of
using green methods is the reduction in drug
residues in meat and milk products which will
eventually translate into a healthy human
population.
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GENETIC ANALYSIS OF H9N2 AVIAN INFLUENZA
VIRUSES ISOLATED IN PENINSULAR MALAYSIA
FROM 2015 TO 2017
Syamsiah Aini, S., Faizul Fikri, M.Y., Leow, B.L.,
Muhammad Redzwan, S., Ong, G.H., and Sohayati
A.R
Veterinary Research Institute, 59, Jalan Sultan Azlan
Shah, 31400 Ipoh, Perak
Avian Influenza (AI) H9N2 has become a major
problem in the poultry industry in many countries.
Although H9N2 viruses are considered as Low
Pathogenic Avian Influenza (LPAI), they pose a
significant threat to public health. Here we report
the genetic variations and phylogenetic analysis of
three H9N2 isolates that were isolated from chickens
during 2015 to 2017, based on the hemagglutinin
(HA) protein. Sequence analysis showed that all

isolates shared 96.9-97% sequence similarity with
the Korean isolate which was isolated in 2001.
Phylogenetic studies showed that all three H9N2
isolates were clustered within Korean-like lineage,
suggesting that they could be derived from a
common origin. Based on the amino acids in the HA
cleavage site, all isolates shared the same motif
which is PARSKR/GLF. Interestingly, this motif has
been only reported in Israel isolates and different
from the Korean isolates. It is also worth to point out
that at position 226, there is no amino acid exchange
from Glutamine to Leucine (Q->L) at the receptor
binding site indicating that this isolate has no
potential to infect humans. Findings from this study
also highlights the importance of monitoring poultry
industry for H9N2. Further studies are required to
fully characterize the H9N2 isolates for better
understanding the potential risk of these viruses to
humans.
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TOOL OF THE FUTURE TO CONTROL FLY
POPULATION IN FARMS – THE NZI TRAP
ERWANAS A.I., NURULAINI R., AZIMA LAILI H.,
PREMAALATHA B. AND DEBBRA M.
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Research Institute, 59, Jalan Sultan Azlan
Shah, 31400 Ipoh, Perak, Malaysia
Flies are important mechanical vectors for disease
transmission in ruminants such as cattle and buffalo
where pathogenic organisms like Trypanosoma
evansi can be transmitted. An effective fly trap for
flies is critical in order to catch biting flies which are
vectors for important diseases of veterinary
importance. The Veterinary Research Institute (VRI)
conducted a study on Nzi trap as an effort to reduce
fly pest population in livestock farms. The Nzi trap
can be used for vector control in farms because it is
environmentally friendly and can prevent spread of
disease. The objective of this study is to develop a
simple, economical trap which can effectively trap
the local species of flies present in the area so that
further studies on identification and taxonomy can
be carried out. The aim of this evaluation of fly traps
is to prove that it is an effective method for fly
trapping in Malaysia. The biting flies such as Tabanus
sp., Stomoxys sp., Musca sp. and Haematobia sp.
were trapped using Nzi trap that has been setup in
several livestock farms in Perak within 2 hours time
period. The total number of flies collected will
depend on several factors for example weather,
animal population, time and location.
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PURIFICATION AND IDENTIFICATION OF DRUG
TARGET SPINACH REDOX PARTNERS FOR
CYTOCHROME P450 STUDIES
Hanis Hafizah Ismail1, Mariam-Aisha Fatima2*, Siti
Nurbaya Oslan3, Nurain Nasruddin1
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Cytochrome P450 (CYP450) enzymes carries out
oxidative metabolism of endogenous and foreign
chemicals and this requires one or more redox
partner proteins to sequentially deliver electrons in
electron transfer chain. Two redox partners that can
be obtained from Chinese spinach (Spinacia oleracia)
are ferredoxin (Fd) and ferredoxin NADP-reductase
(FNR). This study focuses on developing purification
methods and identification of spinach redox partners
and to study the capabilities of spinach redox
partners to perform the role of reduction and
oxidation. Spinacia oleracia extraction and protein
partial purification step was done through a single
column anion exchange chromatography comparing
two different buffers. The protein samples were
eluted stepwise using high salt buffers and protease
inhibitor then subjected to sodium dodecyl sulphate
– polyacrylamide gel electrophoresis (SDS-PAGE) to
determine native expression. Redox activity
confirmation of spinach redox partners was achieved
through spectral analysis. Result suggests the
presence of flavin cofactor in yellowish sample
fractions eluted from single step column
chromatography with either potassium phosphate or
Tris-HCl buffers. Single bands were visible on SDSPAGE with sizes of ~45 kDa and ~8 kDa
corresponding to FNR and Fd respectively. However,
spectral analysis yielded no flavorprotein or Fe-S
cluster protein signature peaks. The identification of
protein can be carried out using mass spectrometry
(MALDI-TOF). This single step method is replicable
and can be one of spinach redox partners’
purification and polishing steps for future CYP450
studies.
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This study was conducted to characterize the internal
morphological changes of forensically important
Malaysian blowfly species, Chrysomya megacephala
(Diptera: Calliphoridae) during intra-puparial period
using high resolution micro-Computed Tomography
(micro-CT) scanning. Gravid females of C.
megacephala were collected from a rural area in
Sungai Buloh and cultured in a laboratory to initiate
oviposition. The resulting larvae were reared until
pupal stage. Four pupae (n= 4) were sampled during
the first, second, third, and fourth quarter of
development after the onset of pupariation. The
pupal samples were then placed directly into 70%
ethanol for preservation. Micro- CT scanning (BrukerSkyScan 1176) was acquired following sample
staining with 0.5 M iodine in an aqueous solution to
improve the image contrast. The development of
age-specific morphological landmarks of the blowfly
during intra-puparial period was obviously marked
and visible by the high resolution micro-CT scanning.
This finding shows that the micro-CT scanning is a
potential tool to estimate minimum post-mortem
interval (PMImin) for forensic entomological cases in
Malaysia.
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MOLECULAR CHARACTERISATION OF TRICHURIS
TRICHIURA AND TRICHURIS VULPIS ISOLATED FROM
HUMAN AND ANIMAL HOSTS IN MALAYSIA
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Trichuris trichiura is an important soil-transmitted
helminth causing trichuriasis. T. vulpis or dog
whipworm has also been reported occasionally to
infect humans based on the morphological
examination of the egg. However, an overlapping egg
dimension occurs between both species may lead to
the potential for misdiagnosis. In order to investigate
on the cross-transmission of both parasites between
human and animal hosts, we sequenced and
analysed the SSU ribosomal RNA regions isolated
from human and animal hosts. A total of 524 faecal
samples were collected which comprising of 411
(78.4%) from humans and 113 (21.6%) from dogs and
cats from five indigenous villages in Peninsular
Malaysia. Of the 524 samples, 314 (59.9%) were
microscopically positive for Trichuris spp. PCR results
showed that 98.7% (237/240) of human samples
were positive with T. trichiura. Interestingly, 1.3%
(3/240) was identified as positive T. vulpis in humans.
For animal samples, 56.8% (42/74) and 43.2% (32/74)
were positive T. trichiura and T. vulpis, respectively.
Phylogenetic analysis demonstrated that T. trichiura
isolates were genetically distinct from T. vulpis
isolates. The first clade comprised of mixture isolates
from human and animal-derived T. trichiura whilst
the other consisted of animal and human-derived T.
vulpis. The three human-derived T. vulpis formed a
cluster that deviated from T. vulpis infecting animals.
The detection of T. trichiura and T. vulpis in the
faecal samples of domestic animals that roamed
around this community, highlighting the potential
reservoir role of these animals in the transmission of
both human and animal whipworms in this
population.
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