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MST is 25 Years Old
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By Prof. Dr. Tan Nget Hong, MST Founding President
The founding of MST was initially triggered by the hosting of the Third
Asia Pacific congress on Animal, Plant and Microbial Toxins, which
was held on 27 June to 1 July, 1993 at Petaling Jaya, Selangor,
Malaysia. Prof. Dr. Gopalakrisnakone P. of National University of
Singapore was the toxinologist who organized the first Asia Pacific
Congress on Animal, Plant and Microbial Toxins in 1987 in Singapore.
The second congress was held in 1990 in Varanasi, India. During that
time, I was approached by the council of the Asia-Pacific Section on
Animal, Plant and Microbial Toxins (mainly Prof. C.Y. Lee from
Taiwan, and Prof Gopalakrishnakone) to host the third congress in
Malaysia.
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I hesitated to accept the invitation initially as at that time, there were very few toxinologists in
Malaysia. At the University of Malaya, beside myself from the Department of Biochemistry, there
was only Prof Oo Soo Lin of the Department of Pharmacology also working on snake venoms.
However, with the encouragement of colleagues from University of Malaya I finally agreed to take
on the challenge and soon an organizing committee comprising researchers (few of them were
toxinologists) from the University of Malaya.
However, one issue we needed to resolve at that time was to
create a bank account to handle the financial transactions of the
conference. At that time, it appeared that the only way to do so
was to establish a registered society, which was then eligible to
operate a bank account. It was for this reason that we decided to
form the Malaysian Society on Toxinology! At the beginning, there
were perhaps only 6-8 members from Malaysia (few of them
toxinologists!) I took on the responsibility of writing the
constitution of the society, with the aid from the staff in the
Registrar of Society of Malaysia. The society was finally registered
in time to handle all the financial transactions of the conference.
The third Asia Pacific Congress on Animal, Plant and Microbial
Toxins was a great success, attended by some hundred
toxinologists from 20 countries around the world. The papers
presented by participants have been collected and published in the
proceedings entitled ‘advances in venom and toxin research’.
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Foreword
By Dr Ahmad Khaldun Ismail, MST President

Peace be upon you and very warm greetings to all readers of our very first MST newsletter,
which will be released in conjunction with the MST 25 th Anniversary celebration.
It is with great honor and pride to welcome all of you to this fantastic newsletter. I am
indeed humbled and thankful to be given this opportunity to pen a few words in this
inaugural publication.
MST Newsletter is the product of hard work and determination by all of our members,
particularly our Honorable Secretary, Dr Tan Choo Hock and all the editorial team
members, as well as our 2017-2018 committee members. The idea for our own newsletter
was mooted in 2017 during one of our ExCo meetings and several months later, this idea
has progressed into a reality. There is so much enthusiasm in all those who are involved
with the production of this newsletter. Everybody has put in extra effort to ensure that
2017 Issue 1 edition is ready on time for our Society’s 25th anniversary (1992-2017)
celebration. That makes the launch of this first MST newsletter even more special and
significant. It is hailed as one of many great achievements in the 25-year history of MST.
The launch of this issue 2017/1 edition signifies the coming of age and maturity of our beloved society. Indeed, we have seen many
positive developments and growth on several fronts or areas of Toxinology in Malaysia and the ASEAN region particularly in the
areas of research, clinical toxinology and training. This is evident by the significant number of groundbreaking and influential
publications on toxin research and clinical toxinology research over the past five years with several targeting to increase awareness
and safety among our public. The number of academic and training programs for healthcare professionals and the public is at an
all-time high. We are seeing many collaborative training programs being conducted in Thailand, Indonesia and the Philippines
through the ASEAN Marine animals & Snake Envenomation Management (AMSEM) initiative network. The tremendous growth in
training go hand in hand with the core activities and clinical support provided by our Remote Envenomation Consultancy Services
(RECS). Indeed, the inclusion of Clinical Toxinology into MST has spurred the growth and significance of our society both in
Malaysia and beyond.
On this note, I would like to say thank you to all of our members for the support and contributions. I hope our newsletter will
continue to provide the means to address related issues, celebrate our achievements, to connect our members and forge new
friendships/partnerships, and to inspire and instill curiosity among our readers about the wonders and beauty of toxins and
Toxinology.
Thank you,

Dr. Ahmad Khaldun Ismail
1 December 2017
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Foreword
By Prof. Iekhsan Othman, MST Former President

Congratulations to the Malaysian Society of Toxinology for reaching this fantastic milestone of
25 years in its establishment. As one of the pioneering committee members, this achievement
seemed impossible at the time of its inception considering the limited scope of the field and the
number of members and researchers involved in this field of toxinology. The Society was formed
to enable to organise the Asian Pacific Congress of Toxinology meeting in 1992. At the time of
its formation, this society seemed to be very exclusive and limited and may not see the end of
day with only a handful of scientists and researchers studying the various local snake venoms
and toxins. There were many challenging times during the duration the first two decades of the
society for its survival and the momentum to carry on. However, with the continuous strong
support and involvement of the small group of dedicated members who then took turns to
become the Society’s president, we have survived and reached this incredible milestone for the
society. Congratulations to all the pioneering members who had upheld the continuous delivery
of the society’s aims and goals in the various activities throughout this period. One of the main reason for the
limited numbers of activities carried out by the society is due to the lack of involvement and participation of our clinical
colleagues and researchers in the field of toxinology during this period.

This is historical and now it is time for the Society to move forward into the future. In the last five years the society has become
hyperactive in the field of clinical toxinology, which is the more applied and relevant. The care and management of the victims
of the effect and consequences of various toxins in human has taken over the primary role of the society with the support of the
basic and fundamental knowledge and research on the venoms and their constituents. This new leadership has definitely created
a tremendous impact in saving lives and reducing morbidity. I am happy to see this change and gladly give my full support and
contributions to the new direction and leadership of the society. I congratulate Dr.Khaldun Ismail, the current president on his
relentless dedication towards making the Society relevant and important with the new initiatives and activities of the betterment
of mankind.

Professor Dr. Iekhsan Othman
1 December 2017

3

MALAYSIAN SOCIETY ON TOXINOLOGY NEWSLETTER 2017/1 |

4

Society Profile
Compiled by Drs. Muhd. Na’im / Muhd Rusdi / Kae Yi / Choo Hock
MST: Background
MST was founded in 1992 with the efforts of several academics from
the Faculty of Medicine of the University Malaya. Since its
formation, MST has seen a significant number of high quality research
and publications contributing to the field of toxinology and medicine.
MST is the sole body in Malaysia to dedicate its purpose on toxin
research and clinical toxinology.
The society is a non-governmental organization registered with the
Registry of Society (ROS), Putrajaya, Malaysia (Reg. number: PPM-00414-06051992) (former registry number: 1452/92). MST is also a CPD
provider for medical practitioners (CPD Provider Code Number 364).

Malaysian Ordinary Member with current financially active
membership status are eligible to vote in AGM, and to be hold ExCo
position.
Existing Life Members enjoy the privileges as provided by the
previous Constitution of the Society prior to 2013.
At present, there are 33 members registered with MST. The majority
of the members are of the Ordinary Membership category. (Refer to
pie chart of membership distribution).
Members who fail to renew annual membership for three consecutive
years will have their membership revoked.
Information about registration and renewal for membership is
available at http://mstoxinology.blogspot.my/p/membership.html

Objectives
To continue developing and improving the science of toxinology in
Malaysia.
To identify and encourage potential research and to publish updated
information in the field of toxinology.
To improve understanding and encourage progress in the field of
toxinology.
To function as a platform for its members to communicate through
various scientific proceedings and programs.
To foster good networking between experts on toxinology and
members of other associations or institution with similar interests and
purposes

Membership distribution as of 25 November 2017 (n = 33)

Logo: The meaning behind

To function as a credible reference point for qualified information and
optimal clinical practice in Malaysia

Membership
Four categories of membership are offered by MST since 2013:
 Malaysian Ordinary Member (Academician, Scientists &
Clinician)
 Malaysian Associate Member (Non-academician/Non-clinician)
 International Associate Member
 Malaysian Student
Membership status: Registered members who renew annual
membership with up-to-date payment of membership fee are
considered financially active. Active financial status is required to
enjoy the various benefits offered by the Society from time to time,
which includes entitlement for discount on registration fee of some
courses/activities, complimentary Hi-Tea for year-end gathering,
token of membership appreciation for supporting the Society and
other activities.

Red color: Signifies the potential danger of toxins, which prompts the
combined efforts in research and clinical management.
White color: Indicates the purest intention in seeking knowledge and
treating patients; functions as the source of reference in the various
fields of Toxinology.
White lines in box: Signifies the journey of gathering knowledge,
experience, and expertise, to share them through various educational
programmes. The lines of knowledge connect the various expertise
that drive our passion in the various areas of Toxinology.
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Snake, mushroom, jellyfish & scorpion: Representative symbols
that reflect the diverse sources of toxins i.e. from various land and
marine animals, plants, fungi and microorganisms.
Activities & Services
The Malaysian Society on Toxinology’s consultation service, the
Remote Envenoming Consultation Services (RECS), has been invited
as invited speaker in many local and international seminars. The
society is also actively involved the construction of Malaysian snake
bite management guideline that was released this year. In
collaboration with Queen Saovabha Memorial Institute, Thai Red
Cross Society, Thailand (QSMI) and Emergency Department of
Chulalongkorn University Hospital, Bangkok, Thailand, the society
has also conducted Clinical Toxinology Educational Program (CTEP):
Animal Toxins, an educational visit program to antivenom
manufacturing facility, snake venom milking process and snake
collections at QSMI and emergency department at Chulalongkorn
University. MST Short Seminar Series, and the First Aid Course for
Snakebites (FACS) is the society’s serial public outreached program
to educate public in venomous snakes and the importance of the
right first aid.
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The International Symposium on Advance Marine Animals and
Snake Envenoming Management (AMSEM) is the major event that
the society organized in every two years. This is a grand event that
provides international participants with a comprehensive session
and platform, to share, discuss and debate on issues of relevance and
related to toxins/venom and poisoning/envenoming. In the past,
AMSEM has attracted many local and international speakers and
participants. The next AMSEM will be held in collaboration with
RECS Indonesia in 2018 at Yogyakarta.

Network / Collaboration
Malaysian Society on Toxinology (MST) fosters good networking
between experts on toxinology and members of other associations or
institution with similar interests and purposes. With the network from
local and international institutions, it provides a platform for its
members to communicate through various scientific proceedings and
programs to discuss and confront current challenges in snakebite
envenomation.

MALAYSIA
Remote Envenomation Consultancy Ministry of Health Malaysia
Services (RECS) Malaysia
(MoH)

Ministry of Natural Resources and
Environment (NRE)

National Poison Centre, USM,
Malaysia
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Hospital Universiti Kebangsaan Malaysia

University of Malaya

University of Science Malaysia

MARA University of Technology
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St. John Ambulance, Malaysia

KL EXOPETZ, Kuala Lumpur

Thailand
Queen Savabha Memorial Institute
(QSMI), Thai Red Cross Society

International Islamic University Malaysia

Monash University Malaysia

INDONESIA
Remote Envenomation Consultancy
Services (RECS) Indonesia

Mushroom Research Centre, University of
Malaya

Venom Research & Toxicology Lab,
University of Malaya

Chulalongkorn University

The Philippines
Remote Envenomation Consultancy
Services (RECS) Philippines

Malaysian Nature Society

INTERNATIONAL
Global Resource Scope (GSR), Kuala
Lumpur

International Society on Toxinology
(IST)

World Health Organization

IOC Sub-Commission for the Western
Pacific (WESTPAC)

Malaysian Red Crescent Society
(Event manager for MST since 2015)

201
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MST Executive Committee
Compiled by: Dr Michelle Yap Khai Khun

EXCO (2017-2018)

EXCO (2013 – 2016)
President

Dr Ahmad Khaldun Ismail

Vice President

Dr Anisah Adnan

Hon. Secretary

Dr Tan Choo Hock

Treasurer

Dr Fung Shin-yee

Exco Member

Dr Hashim Embong

SubCom
Member (RECS)

Dr Zainalabidin
Mohamed@Ismail

SubCom
Member (RECS)

Dr Azhana Hassan

Auditor

Professor Tan Nget Hong

More info about past-year committee members are
available at:
http://mstoxinology.blogspot.my/p/comitteemembers-2013.html
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RECS (Malaysia)
Compiled by Drs Ruth Sabrina & CH Tan
RECS
Malaysia is a developing tropical country, and snakes, as well as other
venomous animals are essential components of its many ecosystems. A number
of medically significant venomous land and marine species have been recorded.
However, the data on envenomation are not well documented. Animal bites
and stings are not categorized as a notifiable disease in Malaysia. There is no
formal training in managing envenomation for healthcare providers. Hence
Remote Envenomation Consultation Services (RECS)TM was developed to assist
healthcare providers at various management levels. Approximately 352 cases of
envenomation and poisoning have been consulted with RECS team for the
period of January till June 2017 and the numbers is increasing steadily from the
period of July until November 2017. Effort has been taken to compile and
analyze all cases consulted through RECS for future publications.

Background
Remote Envenomation Consultancy Services, RECS was developed to assist
healthcare providers at various levels of clinical management for
bites/stings and envenoming from venomous animals (or poisoning from
toxins). Remote Envenomation Consultancy Services is a-24hr voluntary ‘oncall’ consultation service and training provider, mainly but not exclusively, for
healthcare providers since 2010. This unique service was officially established in
early 2012, under the guidance of the founder Dr Ahmad Khaldun Ismail. RECS
Consultants are made up of Emergency Physicians who are members of MST
with special interest in clinical toxinology. The efforts of RECS team are
recognized and supported by MST.

How RECS works
Consultation is established through telephone calls, email and various forms
of short text messaging systems. Smart mobile communication devices are
essential for the success of RECS. Various consultation channels called 'RECS
MY' have been created on mobile application “Whatsapp” exclusively for
Doctors (at all levels and specialties) and Pharmacists from various healthcare
facilities in Malaysia. RECS MY also supports and enjoys a close partnership
with RECS Indonesia and RECS Philippines.

Other services
E – CME Snakebite Management Course – Half a day Extended Continuous
Medical Education for doctors, paramedics and pharmacists of varying levels
and specialties pertaining to snakebite envenoming management.
SEM – 1 day Snakebite Envenomation Management course for doctors,
paramedics and pharmacists of varying levels and specialties pertaining to
snakebite envenomation management.
MEP – 1 day Marine Envenomation and Poisoning course for doctors,
paramedics and pharmacists of varying levels and specialties pertaining to
marine envenomation and poisoning management.
FACS – Half a day First Aid Course for Snakebites, a public outreach program
aimed for public education on correct first aid measures for snakebites.

RECS General Objectives
The main objective of RECS is to enhance a favorable outcome by optimizing
and advocating appropriate treatment modalities at every level of clinical
management.

AMSEM – A 2-3 days congress of ASEAN Marine and Snake Envenoming
(Poisoning) Management catering for ASEAN countries pertaining to
education and sharing of clinical expertise knowledge in Clinical Toxinology.

RECS consultants
RECS specific objectives
1.

To introduce and practice appropriate first aid.

2. To identify venomous/poisonous snakes and marine animals and their
primary venom effects.
3.

To introduce the appropriate antivenom for Malaysia and the indications
for its use.

4. To introduce the clinical management guidelines and image gallery
relevant for Malaysia.
5.

To increase the knowledge and confidence level of healthcare providers in
managing snakebite / marine animals envenoming & poisoning.

Dr Ahmad Khaldun bin Ismail
Dr Anisah binti Adnan
Dr Zainalabidin bin Mohamed@Ismail
Dr Razak bin Daud
Dr Mohd Shukruddeen bin Salleh
Dr Azhana binti Hassan
Dr Ruth Sabrina binti Safferi
Dr Mohd Zaki Fadzil Senek
Dr Noredelina binti Mohd Noor

For More Information
More information about RECS can be accessed at
http://mstoxinology.blogspot.my/p/recs.html
Inquiry about other services and collaboration with REC can be
directed to the email: recs.program@gmail.com
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MST Activities 2017
Compiled and organized by: Drs Ruth Sabrinna Safferi, Mohd Naim, CH Tan

ACTIVITES
7 February - Seminar on Clinical Feature and Management of
Envenoming by Exotic Venomous Snakes in Captive Collection in
Thailand. Organiser: Siam Serpentarium, Bangkok, Thailand @ Chularat
9 Hospital, Bangkok, Thailand (RECS: Dr Khaldun)

25 March - Public lecture on first-aid for bites and stings from
venomous/dangerous animals in Malaysia. Organiser: CEMACS, USM,
Penang @ Hadanah Pusat Islam USM, Penang (MST: Mr Kumaradevan
Saminathan)
15-16 March - 3rd National Emergency Critical Care Symposium (NECCS)
2017. Symposium 3 Topic: Toxinology Pearls & Pitfalls. Organiser: Ipoh
Emergency Medicine Society (IEMS) @ Amanjaya Convention Centre
(AJCC), Casuarina@Meru Hotel, Ipoh, Perak. (RECS: Dr Sabrina)
28 March - Extended Continuous Medical Education (ECME) I: An
Overview of Snakebite Management In Malaysia (ECME). Organiser:
Department of Emergency & Traumatology, Hospital Parit Buntar @
Dewan Mutiara, Hospital Parit Buntar, Perak. (RECS: Dr Sabrina)

8-9 February - 2nd Clinical Toxinology Educational Program (CTEP):
Animal Toxins. Organiser: RECS@MST & Queen Saovabha Memorial
Institute (QSMI), Thai Red Cross Society and Emergency Department of
Chulalongkorn University Hospital, Bangkok, Thailand. (MST: Dr Zainal,
Dr Azhana, Dr Sabrina, Dr Shukruden, Dr Razak, Dr Zaki, Prof Iekhsan, Dr
Rusdi & Dr Khaldun)

22 February - Wednesday Morning Seminar / Clinical Case Discussion 2017
: Bitten by an Alien. Organiser: Emergency Department, UMMC @ Clinical
Auditorium, Medical Faculty, UMMC, Kuala Lumpur. (RECS: Dr Khaldun)

3 April - Paediatric Updates for Northern States. Topic: Optimal
Management of Snakebite Envenoming in Children. @ Auditorium,
Ambulatory Call Centre (ACC), Hospital Raja Permaisuri Bainun, Ipoh,
Perak. (RECS: Dr Sabrina)
9 April - 2nd Indonesia Snakebite Envenoming Management (SEM).
Organiser: Remote Envenomation
Consultancy Services (RECS)
Indonesia in collaboration with
Universitas Nusantara PGRI Kediri
@ Hall Kampus 2, Universitas
Nusantara PGRI Kediri, Mojoroto
GG 1 No 6, Kota Kediri, East Java,
Indonesia. (RECS: Dr Tri Maharani,
Dr Shukruddeen & Dr Khaldun)
10-11 April - East Coast Paediatric & Neonatology Conference 2017.
Topic: Poisoning & Envenomation @ Dewan Bazar Tengku Anis, Tingkat
3, Bazar Tengku Anis, Jalan Tengku Puteri, Kota Bharu, Kelantan. (RECS:
Dr Shukruddeen)
18 April - Extended Continuous Medical Education (ECME) I: An Overview
of Snakebite Management In Malaysia (ECME) in conjunction with
'Selangor State Envenomation Course 2017. Organiser: Department of
Emergency & Traumatology, Hospital Ampang @ Orang Asli Hospital, 13
Jalan Gombak, Kampung Batu Dua Belas, Gombak, Selangor (RECS: Dr
Azhana & Dr Khaldun)

4 March - Public Outreach Program: First Aid Course for Snakebites
(FACS) Bil 1/2017. Organiser: RECS@MST, KL EXOPETZ & Pawang Ular
Family@ Department of Emergency Medicine, Hospital Canselor Tuanku
Muhriz, Universiti Kebangsaan Malaysia Medical Centre, Bandar Tun
Razak, Kuala Lumpur.

23 March - Public lecture on first-aid for bites and stings from
venomous/dangerous animals in Malaysia. Organiser: CEMACS, USM,
Penang @ Tadika Koperasi Minden, USM, Penang (MST: Mr
Kumaradevan Saminathan)

24 April - St John's Ambulance Malaysia & Red Crescent Malaysia lecture
on first-aid for bites and stings from venomous/dangerous animals in
Malaysia. Organiser: CEMACS, USM, Penang @ Seminar room, SJAM
HQ, Jalan Grove, Ayer Itam, Penang (MST: Mr Kumaradevan Saminathan)
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27-29 April - The 2017 Toxicology and Poisons Network Australasia
(TAPNA) Scientific Meeting. Organiser: Australasian College for
Emergency Medicine (ACEM) @ Novotel Melbourne on Collins, 270
Collins Street, Melbourne, Victoria, Australia. (RECS: Dr Khaldun, Dr
Sabrina & Dr Azhana)

29 July - Malaysian Nature Society (Selangor) Public Talk: Snake Venom.
Organiser: MNS Selangor Branch @ MNS, Jalan Damansara, Kuala
Lumpur. (RECS: Dr Khaldun)

5 May - Continuous Medical Education (CME) Hospital Sultan Haji Ahmad
Shah Temerloh. Snakebite Envenomation Management. Organiser:
Department of Emergency & Trauma @ Auditorium, Hospital Sultan Haji
Ahmad Shah Temerloh, Pahang (RECS: Dr Zainal)
8 May - 3rd Pahang Snakebite Envenoming Management (SEM).
Organiser:
Jabatan
Kecemasan
&
Trauma,
Hospital Bentong @ Dewan
Majlis Perbandaran Bentong,
Jalan Ketari,Bentong, Pahang.
(RECS: Dr Zainal, Dr Mohd
Zaki & Dr Khaldun)
12 May - Continuous Medical Education (CME) Emergency & Trauma
Department, Selayang Hospital. Snakebites. Organiser: Emergency &
Trauma Department @ CME Room, Emergency & Trauma, Selayang
Hospital, Selangor (RECS: Dr Khaldun)

5-10 August - 3rd International Table Top Exercise and Communication in
Disaster Medicine 2017 (TOPCOM). Preconference & Conference session.
Organiser: Emergency & Trauma Selayang Hospital @ Auditorium, UiTM,
Selayang Campus, Selangor. (RECS: Dr Khaldun)

23-24 August -The 3rd Clinical Toxicology Course 2017. Invited speaker.
Topic: Envenomation in Malaysia. Organiser: The College of Emergency
Physician @ Vouk Hotel, 57-G-3, Mansion One, Jalan Sultan Ahmad Shah,
Georgetown, Penang. (RECS: Dr Anisah & Dr Sabrina)

17 July – Public lecture on first-aid for bites and stings from
venomous/dangerous animals in Malaysia. Organiser : CEMACS, USM,
Penang @ Sri Balathandayubani Youth Organisation, Penang. (MST : Mr
Kumaradevan Saminathan)

22 July - 1st Sarawak Snakebite Envenoming Management (SEM). Click
Here Organiser: Jabatan Kecemasan & Trauma, Hospital Umum Sarawak
@ Auditorium, Hosp Umum Sarawak, Jalan Hospital, Kuching, Sarawak.
(RECS: Dr Zainal, Dr Sabrina & Dr Khaldun)

27 July - Toxicology & Toxinology Updates Course 2017. Invited speaker.
Topics: 1) CME: Bitten by Rare Beauties 2) Updates in the Management of
Snakebites. Organiser: Pharmacy Department, Hospital Sultanah
Bahiyah, Alor Setar, Kedah. (RECS: Dr Khaldun)

2 September - Public lecture on first-aid for bites and stings from
venomous/dangerous animals in Malaysia. Organiser: CEMACS, USM,
Penang @ Kelab Pengembara Perhutanan (Anak Hutan), Pulau Pinang.
(MST: Mr Kumaradevan Saminathan)

5 September - Public lecture on first-aid for bites and stings from
venomous/dangerous animals in Malaysia. Organiser: CEMACS, USM,
Penang @ Seminar Room, Level 2, PPKT, Eureka Building, University
Sains Malaysia (USM), Penang (MST: Mr Kumaradevan Saminathan)
21-23 September - Aquatic Emergency Care Conference 2017. Invited
speaker Topic: Aquatic Envenomation. Organiser: Aquatic Life Support
Society, Department of Emergency Medicine, Hospital Uni Sains Malaysia
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(HUSM) @ Auditorium, Emergency Department, HUSM, Kubang Kerian,
Kota Bahru, Kelantan. (RECS: Dr Khaldun)
21 September - Official launch of NRE Interactive Gallery, MyBis and Birds
of Malaysia book. Organiser:
Ministry
of
Natural
Resources
&
Environment,
Malaysia @ Taman Eco Rimba KL,
Bukit Nanas Foresr Reserve.
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17 - 19 November – MOTAC Sabah. Invited speaker. Organiser: ND
Divers, Bum Bum Island @ Semporna, Sabah, Malaysia (MST: Dr
Muhammad Na’im)
24-25 November - International Workshop for Clinical Toxicology 2017.
Invited speaker. Topics: RECS & Snakebites in Cameron Highlands.
Organiser: National Poison Center, Taiwan @ National Poison Center,
Taipei, Taiwan. (RECS: Dr Khaldun)

(MST:
Dr
Khaldun with specimen exhibition &
awareness booth; Dr Tan CH, Dr Tan
KY)

26 September - First Aid
Course for Snakebite
(FACS)
&
Snake
Handling
Safety
Workshop
(SHSW).
Legoland, Johor Bahru,
Johor. (RECS: Dr Zainal & Dr
Khaldun)

23-31 October - 19th World Congress of
the International of Society on
Toxinology. Organizer: IST and Hainan
University, China @ New Yan Tai Hotel,
Haikou. (MST: Dr Tan CH (Keynote), Dr
Tan KY (Invited Speech) and Ms Wong
KY (Student speaker)).

28 November - 1st UiTM
Snakebite
Envenoming
Management
(SEM).
Organiser: Faculty of
Pharmacy @ DK500, FF4,
Faculty of Pharmacy,
Universiti
Teknologi
MARA (UiTM) Puncak
Alam, Selangor. (RECS: Dr Sabrina, Dr Azhana & Dr Anisah)
04 December - The Emerging Jellyfish Threat: Seminar on the threat &
Possible Responses. Invited speaker. Topics: Clinical Management of
Jellyfish Sting & Envenoming. Organiser: CEMACS, USM, Penang. (RECS:
Dr Khaldun)

8 November - Public lecture on first-aid for bites and stings from
venomous/dangerous animals in Malaysia. Organiser: CEMACS, USM,
Penang @ Penang Botanical Garden. (MST: Mr Kumaradevan
Saminathan)
13 November - Mushroom Poisoning Workshop 1: Identification &
Management. Invited speakers. Organiser: Mushroom Research Centre
(UM) & ED HKL @ Seminar Room SCACC (Outpatient Clinic), Hospital
Kuala Lumpur, Kuala Lumpur (RECS: Dr Sabrina, Dr Zainal & Dr Anisah)

9 December
- Public Outreach
Program: First Aid Course for
Snakebites
(FACS)
Bil
2/2017. Organiser: RECS@MST &
Explorer @ Explorer, Level G4 Block
C5, Publika Solaris Dutamas, Jalan
Dutamas 1, Solaris Dutamas, Kuala
Lumpur. (RECS: Dr Khaldun)
9 December - MST 25th Anniversary Celebration & 2017 Members GetTogether Gathering @ Majestic Hotel, Kuala Lumpur. (All members)

13 - 14 November - 17th Post Graduate Course: EM Outdoor. Invited
speaker. Organiser: Dept of Emergency Medicine, University of The
Philippines @ Best Western Hotel, La Corona, Manila, The Philippines.
(RECS: Dr Khaldun)

18-19 December - National
Conference
on
Emergency
Medicine: EM Genesis. Invited
speaker.
Topic:
Marine
Emergencies.
Organiser:
Emergency Medicine Department,
MOSC
Medical
College,
Kolenchery, Ernakulam, Kerala, India. (RECS: Dr Khaldun)

26 December – Program Masyarakat
Penduduk @ Nusa Idaman Presint 8.
Invited speaker. Topic: First Aid for
Snake Bites. (RECS: Dr Khaldun)
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These photos were taken from the 2017 Year-end gathering (HiTea) and MST 25th Anniversary celebration, which took place on
09 December 2017 (3 pm) at the Colonial Café, Majestic Hotel,
Kuala Lumpur.
A total of 19 participants (members + guests, both local and
international) attended the event. On the occasion, the MST
Newsletter (2017 Issue 1) was launched. Tokens of appreciation
were also handed out to all members present.
The celebration and gathering ended about 6 pm.

MST 2017 @ Colonial Café, the Majestic Hotel KL
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Talk with expert: Jellyfish toxins
Contributed by AP Dr Scott Weinstein (Women’s & Children’s Hospital, North Adelaide), Prof Iekhsan Othman (Jeffrey Cheah School of Medicine &
Health Sciences, Monash University Malaysia)
Organized by Dr Muhamad Na’im Ab Razak & Dr Mohd Rusdi

What is the species of jellyfish that has the most potent
venom/toxin that you know of?
This is a difficult question to factually answer because the venom
characteristics of only a handful of species have been extensively
studied. It is important to recognize that the animals popularly
termed “jellyfish” comprise a diverse group of at least 5 classes, the
Hydrozoans, Cubozoans, Scyphozoans, Staurozoa and
Anthozoans. These all belong to the phylum Cnidaria (which also
contains the sea anemones), and there are several unrelated
lineages that are also called “ jellies” (e.g. the comb jellies, Phylum
Ctenophora). In brief, the most medically concerning taxa are
Cubozoans, while a few species of Hydrozoans (e.g. the blue-bottle
jelly, or Portuguese man-of-war, Physalia spp.), which are colonies
of animals, also have medical importance, as do several other taxa.
The Cubozoa contains species such as the box jelly, Chironex
fleckeri, and the several species of cubozoans such as Malo malo,
Carukia barnesi, and at least several others that are collectively
called “Irukandjii”, a term that is derived from the name of an
Aboriginal clan in upper Queensland, Australia who first noted the
effects of these highly toxic cnidarians. The cubozoans
undoubtedly secrete venom that is the so far most toxic of all
studied to date.

You are right Scott. It is indeed a very difficult question
to answer. Can you enlighten us more, why is it difficult
to determine the potency of the cubozoans venom?
Well, it’s because of thermolability (temperature-related
degradation of venom components) and other challenges, there is
comparatively little information on the precise mechanisms of
medically important cubozoan venom toxins.

Any study had been done to determine the lethal
potency of the cubozoan venom toxins?
The lethal potency of C. fleckeri venom has been assayed and the
median lethal dose was reported as 0.4 μg/g mouse (0.4 mg/kg;
this is slightly less toxic than many samples of Indian cobra [Naja
naja] venom]).

How jellyfish inject venom and what is the venom
apparatus?
The venom is contained within stinging or ‘nettle’ cells –
cnidocytes. Individual cells fire akin to a harpoon when contacting
the skin. There are also at least three different types of cnidocysts
and nematocysts are the specific type with medical importance.
This is why the relative proportion of tentacle contact with surface
area of the skin directly influences the severity of envenoming.

Generally, what are the common types of toxins found in
jellyfish venom?
A number of toxins from this venom have been studied and these
consist of myotoxins, cytotoxins (direct hemolysins),
neurotoxins, and cardiotoxins. The potent cytotoxins that are
apparently present in venoms of some Irukandjii specimens are
probably responsible for the indirect cardiovascular instability
observed in envenomed patients (e.g. a result of probable
massive potassium release from lysed cells). Envenomation from
these species produces a catecholamine storm-like effect and are
notoriously severely painful – patients have described it as
‘unbearable’ – and can unfortunately be rapidly fatal with the
extent of tentacle contact determining the likewise extent of
severity.

What are the effects of the toxins to the tissue? Are they
tissue specific? What are the mechanisms?
As mentioned earlier, some experimental data have shown that
some toxins contained in these venoms have cardiotoxic effects
(likely a consequence of cytotoxicity), neurotoxic effects and
myotoxic effects. It is likely that some specifically affect ion
channels and stimulate release of numerous bioactive amines
that contribute to the severe pain commonly experienced after
stings. Similar to several prokaryotic cytotoxins, pore-forming
toxins have been identified, as well. It is likely that some toxins
are fish-specific (ichthyotoxic) and/or marine invertebratespecific, thus are poorly characterized in the lab.
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Can you share with us the most appropriate and evidence
based first aid management in regards to jellyfish stings?
This is an active area and is likely to be modified in the upcoming
months/year. Although the majority of evidence has suggested that for
cubozoan stings application of vinegar and hot sea water (approximately
45 degrees centigrade) are most effective, there is some emerging
information that still supports vinegar application (copiously poured over
the affected areas), but also suggests that cold sea water may be as
effective as hot water. The very careful removal of any adherent tentacles
is also supported by the preponderance of evidence (which is in fact quite
limited), but this shouldn’t be done until after irrigation with vinegar, and
should never be done with bare hands (e.g. use tweezers held with a
thickly gloved hand whenever possible). Sometimes adherent tentacle
material can be flushed off of the skin with the hot water irrigation.
Hydrozoan stings are best treated with hot sea water as described, and
the use of vinegar for these stings is a bit controversial.

How effective it is the Box jellyfish antivenom? Is it
suitable for Malaysia Box Jellyfish species?
The efficacy of Seqirus Box Jellyfish Antivenom® is in fact unclear. The
reason for this is related to the need to administer it under appropriate
clinical conditions (e.g. with careful intravenous administration and with
anaphylaxis protocol in place prior to its administration), and very quickly
after envenoming. Most envenomings occur on the beach and thus under
conditions where antivenom wouldn’t be provided until the patient
reaches the hospital or nearby tertiary care clinic. This inherently negates
any true assessment of antivenom effectiveness, and is also why there is
an air of uncertainty surrounding its use, as it almost never has been
provided immediately after stings when its efficacy could be more clearly
assessed. It does not seem to be effective when given after any
substantive delay after envenoming. There is no information regarding
whether it would be useful for envenoming in Malaysia.

How about the expired box jellyfish antivenom? Is it safe
to administer if no other antivenom available?
There is no information about this available. If these antivenoms behave
like snake venom antivenoms, they should be bioactive for years beyond
the expiration date, albeit with a possible elevated risk of Type III immune
complex disease, but this is wholly unknown.

What is the status of jellyfish venom research in Australia?
Do you think that other antivenom will be produced?
In particular, Jamie Seymour (James Cook University, Queensland) and
collaborators are actively investigating Irukandjii biology, and have
contributed some important and fascinating information about their
basic biology, morphology and life cycle. These are all relevant to further
understanding of their ecology and medical importance.It is very unlikely
that any other cnidarian antivenom(s) will be produced in Australia
especially considering the issues briefly outlined in my earlier comments
re the present antivenom.
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What aspect of jellyfish venom research that local
scientists/clinicians should explore to contribute more
knowledge on Malaysian jellyfish venom?
In the first instance, a more complete inventory of species that occur in
Malaysian waters with particular focus on medically important taxa is
highly desirable. There have been several very tragic fatalities affecting
several children in coastal Malaysia and these have all the appearances of
cubozoan envenomings. Malaysian researchers have examined and
identified a number of specimens and this work should continue – it could
prevent serious stings and save lives.

Is there (example) any other experimental agent that can
be used to treat jellyfish envenoming?
There have been attempts to use other agents such as magnesium, but
none have shown a safe, clinically reproducible therapeutic window.
However, there is some active research into this, and perhaps it may
change in the future.

What do you expect /hope to see from Malaysia
scientists/clinicians?
Malaysia has a fine history of important and dedicated venom research,
as well as contributions to the management of envenoming. However,
with the recent advent of AMSEM and the RECS, these efforts have not
only raised the quality of clinical management of envenoming in
Malaysia, but have also expanded these evidence-based approaches to
Southeast Asia at large. This is laudable because these communities
constitute some of the most affected by envenoming as a public health
problem, but also may attract greater attention and economic support for
research in clinical toxinology. This could also save lives and improve the
outcomes for many who do not have access to effective treatment.
References & further readings:
Badre S. 2014. Bioactive toxins from stinging jellyfish. Toxicon 91:114-125.
Burnett JW, Fenner PJ, Rifkin JF. Venomous and poisonous marine animals:
a medical and biological handbook. UNSW Press; 1996.
Mustafa MR, White E, Hongo K, Othman I, and Orchard CH. 1995. The
mechanism underlying the cardiotoxic effect of the toxin from the jellyfish
Chironex fleckeri. Toxicol Appl Pharmacol 133:196-206.
Yanagihara A.A., Wilcox C., Smith J., Surrett G.W. (2016) Cubozoan
Envenomations: Clinical Features, Pathophysiology and Management. In:
Goffredo S., Dubinsky Z. (eds) The Cnidaria, Past, Present and Future.
Springer, Cham

MALAYSIAN SOCIETY ON TOXINOLOGY NEWSLETTER 2017/1 |

Markings due to envenoming by (A) a chirodropid box jellyfish and
(B) a non-box jellyfish species. (Courtesy of Prof. Iekhsan Othman)

15

MALAYSIAN SOCIETY ON TOXINOLOGY NEWSLETTER 2017/1 |

16

Talk with expert: Snake toxins
Contributed by Dr Tan Choo Hock and Prof Tan Nget Hong (UM)
Organized by Dr Tan Kae Yi (UM) & Dr Michelle Yap Khai Khun (Monash Malaysia)

CH Tan

Serpents: Revere or fear?
Imagine you come across a SNAKE – what will be your immediate
reaction? In many people, the view of snake is processed by the brain
subconsciously as a biologically relevant threatening stimulus,
evoking a negative feeling (from slight discomfort or extreme fear) because snakes constrict, bite and kill. There are also people who feel
intensely curious about snakes or are awed by snakes, because
snakes are mesmerizing, beautiful, and symbolic of some cultures,
often associated with supernatural connotation. For toxinologists, it
is undeniably the venom (in some snakes) that amazes most of us.
Venom, the “bioweapon” evolved over millions of years, remains
crucial for the survival of the species, much needed for foraging,
predation, digestion and defense.

response owing to differences in the toxin composition and protein
antigenicity.

Snake venoms: Not the usual ‘poison’
There are more than 3,000 snake species in the WORLD. Around
600 of them are evolutionarily advanced snakes that inherit the
ability to produce and store VENOM. Venoms are complex mixtures
of bioactive molecules composed of primarily
proteins and peptides (> 90% venom dry
weight). In contrast to “poison” which is
typically ingested, inhaled or absorbed
CH Tan
through skin, snake venom is delivered into a
recipient’s tissue through “injection” by the
highly specialized structure of snake fang(s) (arrow).
The inoculation of venom is usually subcutaneous, where the venom
components will be absorbed through lymphatics and circulated via
blood to produce biological/toxic effects to the body. Hence, it is
rational to reduce movement of the limb
following a venomous bite. The practice of
limb massage or any tampering the bite wound
as offered by some traditional healers is highly
controversial, as it could expedite the
lymphatic dissemination of venom, thus aggravating the condition.
Worldwide, approximately 200 venomous snakes are considered
medically important. Sometimes the bites are “dry” i.e. no venom is
delivered. But “wet bites” leads to snake envenomation, a toxic
clinical event that can cause loss of functional limbs, organ failure
and even death.
Toxinologists research on venoms and their toxic principles –
Toxins. Snake venom compositions vary between and within
species, although in general it is common to categorize snake toxins
into cytotoxins, hemotoxins and neurotoxins to facilitate clinical
management based on the syndromic approach. In reality, snake
venoms can be much more complicated and highly variable between
and within species. The variability of snake venom is the phenotypic
trait that reflects snake adaptation to different ecological niches,
although other genetic factors cannot be ruled out. From the medical
perspective, snake venom variation can give rise to discrepancy in
the envenoming effect and can contribute to suboptimal antivenom

Monocled cobra intra-specific venom variation: Thai species
has > 3x neurotoxin content, neurotoxic potency, lethality,
and is “harder” to get neutralized.

A deeper look into venom composition
Malaysia as a tropical country is home to diverse snakes, including no
less than 20 venomous species. The two major families of our local
venomous snakes are the Elapidae and the Viperidae (subfamily
Crotalinae for pit vipers). These are front-fanged venomous snakes;
elapids have fangs that are short, fixed and grooved (to channel
venom), whereas viperids have fangs that are long, hinged and
tubular like hypodermic needle (literally ‘injecting’ venom). There are,
however, a few species from a family of rear-fanged snakes
(Colubridae) that are also considered “venomous” by some experts.
Detailed profiling of the venom compositions of different species is
essential to better understand the pathophysiology and antivenom
management of snake envenomation.
Elapid snakes in Malaysia include the true cobras (2 species), king
cobra (1), kraits (3), coral snakes (4) and sea elapids (true sea snakes
and sea kraits). Elapid venoms contain predominantly
proteins/peptides of low to moderate molecular mass (< 15 kDa), with
one key toxin group called the three-finger toxins (6-8 kDa) – they
have three beta stranded loops resembling three fingers, emerging
from a globular core and stabilized by 4-5 conserved disulfide bridges.
Three-finger toxins include various neurotoxins and cytotoxins /
cardiotoxins. Phospholipases A2 also constitute a major portion of
the elapid venoms and are particularly toxic in the krait and sea elapid
envenomation. A brief review of these toxins is given in the following
section.
Alpha-neurotoxins: These are the principal toxins that produce the
typical neuromuscular paralytic effects, in particular cobra and king
cobra envenoming. The NTX act by blocking post-synaptic nicotinic
receptors, interfering normal cholinergic transmission and muscle
contraction. In envenoming, this is responsible for the rapid onset of
systemic paralysis leading to respiratory failure. Two major subtypes
exist i.e. the short-chain and the long-chain NTX that are both potent
(LD50 ~0.1 µg/g) but antigenically diverged to some extent. The
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relative content of short- and long-chain NTX also differs in different
elapid venoms.
Cytotoxins / Cardiotoxins – These toxins (CTX) are mainly found in
cobra venoms. Compared with NTX, they are more basic
polypeptides (in term of isoelectric points, pI) and possess
amphiphilic peptide region that facilitates their membranepenetrating activity, which is crucial for their cytotoxicity. CTX has an
LD50 higher than that of NTX (~10x less lethal), but is believed to
involve in toxic effect beyond neurotoxicity such as tissue necrosis.
Together with NTX and several other lesser known toxins such as
muscarinic toxin-like, they form the bulk of three-finger toxins in
most elapid venoms.
Phospholipases A2 – PLA2 is a major venom enzyme present in the
venoms of virtually all snake lineages. The basic PLA2 of kraits (also
known as a component of beta-bungarotoxins), sea snakes and some
spitting cobras are known to be lethal. Beta-bungarotoxins act
presynaptically by destroying motor nerve terminals, resulting in
prolonged neurological paralysis. Sea elapid PLA2 are potent
myotoxins responsible for systemic myonecrosis, rhabdomyolysis
and the complication of acute kidney injury.

Toxic actions of snake toxins that can cause neurotoxicity and/or
myotoxicity: α-neurotoxins block the cholinergic transmission
at motor end plate of skeletal muscle. Typical source: cobras,
king cobra. β-neurotoxins destroy nerve terminals and deplete
acetylcholine storage at neurotransmitter vesicles. Typical
source: Malayan krait, banded krait, Chinese krait. Myotoxic
PLA2 induce rhabdomyolysis and myonecrosis. Typical source:
sea snakes, some Australian elapids.
How about the Viperidae species? The true vipers e.g. Russell’s viper
are not native species in Malaysia, but there are at least 10 pit vipers
species found in, occupying a wide range of habitat from coastal area
to low land forests as well as mountainous areas. Different from the
elapids, pit viper venoms contain more proteins of high molecular
mass (> 14 kDa), most of which are toxic enzymes e.g. procoagulant
serine proteases, hemorrhagic metalloproteases, cytotoxic L-amino
acid oxidases etc., and non-enzymatic hemotoxins like snaclecs and
disintegrins. Phospholipases A2 are ubiquitous and are known to
exhibit a wide array of pharmacological activities.
Snake venom metalloproteinases (SVMP) – SVMP are among the
most abundant toxin components in viperid venoms. Based on the
molecular size difference and domain structure, SVMP are subdivided
into the P-I, P-II and P-III protein classes. Class P-I consists of small
SVMP (20-30 kDa) which contain only a pro domain and the
proteinase domain. Class P-II, the medium size SVMP (30-60 kDa)
contain the disintegrin domain in addition to what P-I SVMP have.
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Class P-III, the large SVMP are beyond 60 kDa and they contain
proteinase, disintegrin-like and cysteine-rich domain structures. In
addition to hemorrhagic activity, the SVMP family members also
exhibit fibrin(ogen)olytic activity, activate blood coagulation factor X,
act as prothrombin activators, mediate apoptotic activity, inhibit
platelet aggregation, inactivate blood serine protease inhibitors and
are pro-inflammatory. Kistomin and rhodostoxin are two SVMP
proteins (P-I and P-II, respectively) derived from the Malayan pit viper
(Calloselasma rhodostoma) venom. They destroy basal membranes
and matrix of blood vessels, leading to wound hemorrhage and
associated tissue inflammation and anoxia.
Snake venom serine proteases (SVSP) - SVSP share similar structure
with other serine proteases like thrombin and trypsin, and are
characterized by three distinguishing features: the hydrophobic
pocket, the positive surface and the catalytic triad. SVSP exhibit their
activity by activation of speciﬁc zymogens of coagulation factors,
thereby interfering blood coagulation and ﬁbrinolysis. One classical
example of SVSP is the thrombin-like enzyme Arvin isolated from C.
rhodostoma venom; it is also known as Ancrod and has been
pharmaceutically developed as an anticoagulant drug. In
envenomation, SVSP proteins are among the main etiological toxins
that contribute to venom-induced consumptive coagulopathy and
deranged hemostasis.
Snaclecs – These are non-enzymatic proteins that often come in the
form of dimer or multimer, and have amino acid sequence similar to
C-type lectins. Within snaclecs different subclasses can be identified
based on their targets and functional attributes, for instance, factor X
and factor XI binding snaclecs (to the GIa domains), platelet
aggregation inducers and platelet aggregation inhibitors (through
interacting with glycoproteins Ib, VI, Ia/IIa, CLE2, vWF, α2β1 integrin
etc.). Rhodocytin (C. rhodostoma) and alboaggregin (Trimeresurus
albolabris) are examples of platelet aggregation inducers, while
agkicetin (Deinagkistrodon acutus) and rhodocetin (C. rhodostoma)
are platelet aggregation inhibitors. The overall effect is the state of
thrombocytopenia or platelet dysfunctioning, further complicating
the hemotoxic syndrome.
Snake venom disintegrins – These small cysteine-rich peptides (~610 kDa) from viperid venoms are potent inhibitor of platelet
aggregation (thus antagonizing hemostasis). The integrin binding is
generally dependent upon a conserved arginine-glycine-aspartic acid
(RGD) motif. Disintegrins emerged and diversified through
accelerated evolution and the selective loss of disulfide bonds of
duplicated genes; while disintegrin-like proteins may also originate
from SVMP through post-translational processing. Rhodostomin (68
amino acids, 12 cys residues) isolated from the Malayan pit viper
venom is an example of disintegrin that interferes platelet normal
functioning.
Snake venoms may also contain small amount of other enzymes, e.g.
5’-nucleases,
phosphodiesterases,
acetylcholinesterases,
hyaluronidase, and non-enzymatic components e.g. cysteine-rich
secretory proteins and nerve growth factors. The pathological roles
of these lesser components are not well defined but generally
believed to be involved in the subjugation and digestion of prey.
The major components (toxins) and the toxic effects of some
Malaysian snake venoms are summarized in the following section.
The list is not exhaustive. It serves as a reference for knowledge
enrichment for readers to appreciate how diverse snake venom toxins
can be – just as the snakes themselves.
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Major components and toxic effects of snake venoms
Family
Genera sp.

Important
component
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Calliophis sp.

Envenoming effect
Local

Systemic

Phospholipase A2

Mild –
Mainly cytotoxins moderate
symptoms
Various enzymes

CH Tan

Viperidae

CH Tan

Hypofibrinogenemia,
Metalloproteinases Pain,
platelet dysfunction,
hemorrhages,
Thrombin-like
thrombocytopenia,
Trimeresurus sp. serine proteases cytotoxicity and consumptive
necrosis
(e.g. T.
coagulopathy
Phospholipase A2
nebularis, T.
C-type lectins
CH Tan
purpureomacula
tus, T. wiroti, T. L-amino acid
oxidase
hageni)

Calloselasma
rhodostoma

Ovophis sp.

Extreme sexual dimorphism: Female – large, male – small. Venoms are
however highly similar (conserved) between the sexes.

Elapidae
Naja sumatrana Three-finger toxins Pain,
Post-synaptic
cytotoxicity,
neuromuscular
Naja kaouthia (α-neurotoxins,
tissue
necrosis
paralysis
cytotoxins)
Phospholipase A2

CH Tan

Ophiophagus
hannah

Colubridae
Boiga sp.

Three-finger-like
toxins
Phospholipase A2

Local
Rarely serious in
symptoms
human
(pain, swelling)

Rhabdophis sp. Possible hematoxic Mild-moderate Coagulopathy
and neurotoxic
local symptoms
factors

CH Tan

Tropidolaemus Phospholipases A2, Local reaction, Rarely serious in
wagleri
low molecular mass maybe
humans
toxins/waglerins cytotoxicity
CH Tan

Myalgia and
raised creatinine
kinase

Venom
ophthalmia in
N. sumatrana
venom spitting

*Modified from Chapter 3, Snakebite Guidelines of Malaysia (2017)

Functional venomics and clinical implication
The term “venomics” has been coined for almost a decade to denote
the research approach that applies proteomics to investigate venom
composition, and/or transcriptomics and genomics to unravel the
toxin genes as well as their expression. The application of –omics has
greatly advanced our knowledge on the venom compositions of many
snake species in this region. Integrating functional studies (including
toxicity evaluation, antivenom immunoreactivy and neutralization
studies), the research findings have greatly contributed to better
clinicopathological correlation, syndrome monitoring and antivenom
management of snake envenomation. The methodological approach
has been adopted as one of the strategies by the Snakebite Initiative
Group of WHO in curbing the various challenges of snake
envenomation management, in particular challenges that are related
to the production and use of effective antivenoms.

Three-finger toxin Pain,
Post-synaptic
(mainly αcytotoxicity,
neuromuscular
neurotoxins)
tissue necrosis paralysis
L-amino acid
oxidases
Phospholipase A2

Bungarus sp.

Neurotoxic
Minimal
phospholipase A2 (painless bite)
(β-bungarotoxins)

Mainly pre-synaptic
neuromuscular
paralysis

Three-finger toxins
(α-bungarotoxins;
κ-neurotoxins)
Hydrophis
schistosus (and
other Hydrophis
sp.)

Three-finger toxins Minimal
(mainly α(painless bite)
neurotoxins)

Post-synaptic
neuromuscular

Myotoxic
phospholipase A2

Secondary acute
kidney injury

CH Tan

CH Tan

Rhabdomyolysis

An example of work flow of functional proteomic / venomics
conducted at the Vetox Lab in University of Malaya.

Comprehensive venom profiling is integrated with toxicological and
neutralization studies for deeper insights into the protein complexity,
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bioactivity, medical and evolutionary implications of the venom toxins of
a snake species from a specified locale. A number of Asian elapid &
viperid venoms have been profiled to date. More info:
www.vetoxlab.com
As revealed by research, the divergence in the venom proteomic
composition of major local snake species appears to agree with the
clinical manifestation of snake envenoming. The paralytic effect of
elapid bites can develop rapidly into asphyxial death within hours if
appropriate treatment is not instituted. The systemic paralytic effect
is driven primarily by the alpha-neurotoxin content in the venoms. The
higher the content of alpha-NTX in the venom, the more neurotoxic
the effect can be. Consequently, the larger dosage of antivenom may
be required – as observed in the venom variation of the monocled
cobra (Naja kaouthia) between Malaysia and Thailand, where the Thai
species venom is far more neurotoxic because of its higher NTX
content. Meanwhile, the short-chain NTX (and venoms in which they
predominate, such as venom of the Javan spitting cobra, Naja
sputatrix) have been shown to be poorly neutralized by antivenoms,
thus influencing the effectiveness and the choice of antivenom
thereof. Current research has been directed toward the improvement
of the antivenom formulation in order to overcome the limiting
factors of the efficacy of snake antivenom. One of the various
strategies proposed is to optimize the venom immunogen with toxin
components from authenticated snakes of different geographical
origins, stages of development and sexes. The venom immunogen is
to be injected into horses (at sublethal doses) following a repetitive
schedule to stimulate the horse immune system to generate high titre
of anti-snake antibodies (a process called hyperimmunization), which
will be manufactured into antivenoms.
Compared with the elapid venoms, local pit viper venoms are
generally more complex, comprising a wider array of venom proteins.
Their envenoming effect, however, tends to develop more insidious,
manifested as hemorrhages and coagulopathy. The venom
antigenicity varies significantly between the two major pit viper
lineages: the primitive C. rhodostoma, and the highly paraphyletic
Trimeresurus complex species. Hence, proper identification of the
biting snake is important to ensure the appropriate antivenom is given
for effective neutralization. On the other hand, bites by cobras, king
cobra and pit vipers are associated with local reaction and tissue
necrosis, hence pressure bandage immobilization as advocated in
some first-aid guidelines (perfect for non-locally destructive venom) is
questionable. Bites by sea snakes and kraits are usually painless as
their venoms lack locally acting cytotoxic components; however, the
bite may go unnoticed while the envenomation progresses. Species
from Colubridae family are generally regarded as mildly venomous,
but envenoming by certain species e.g. the red-necked keelback can
turn out serious and deadly. Medical consultation should be sought at
once when one is bitten by any snake species to prevent untoward
complications.
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Snake toxins – challenges and values
The composition of a venom dictates the pathophysiology and the
severity of toxicity of envenomation. Snake venom variability, as
driven by toxin evolvability, is not the exception but simply the rule
of nature. Snake venoms vary across different species, but
compositional variation is not uncommon even within the same
species, for instance, among populations that have been long
separated geographically. This natural phenomenon ramifies into
the management of snake envenomation, influencing the efficacy of
antivenom used in the region and further complicating the critical
supply of effective antivenom. Further, the identification of the key
toxins of a venom and how well it is neutralization by antivenom is
also a crucial topic of investigation in order to gain in-depth insights
into the principal pathophysiology and optimal neutralization of the
venom. Deep snake venomics, combined with toxin-specific study
tailored to species/subspecies and geographical origin, is at present
the core research activity of many laboratories focusing on
venom/antivenom study (including the UM Vetox Lab). They share a
simple, common “mission”, i.e. seeking to unravel snake venom
complexity for improving the spectrum and efficacy of antivenom.
On the other hand, snake toxins are bioactive molecules with diverse
pharmacological activities. Many toxins have been proven to show
therapeutic or medicinal values. These toxins add to the natural
libraries from which lead molecules can be tapped from for drug
discovery. One of the most celebrated success is the development of
captopril (the first of the angiotensin-converting enzyme (ACE)
inhibitors) from the BPP-like peptide of the Brazilian Jararaca pit
viper (Bothrops jararaca) venom. Another well-known example is the
anti-platelet agent tirofiban (a glycoprotein IIb/IIIa inhibitor)
developed from the t0xin of saw-scaled viper (Echis carinatus).
Although further successes have been arguably said to be rare, to
date, research has continued to unveil the huge therapeutic
potentials of various snake toxins. For instance, cytotoxins and Lamino acid oxidases have potent anti-cancer and anti-microbial
properties, disintegrins may be inhibitors of metastatic invasion, and
many proteases as well as snaclecs can serve anti-coagulant or antiplatelet functions. With the advancement in bioinformatics,
molecular techniques and pharmaceutical development, it is
optimistic that snake toxins will be the resources of novel medicines
in the future against complicated diseases with unmet therapeutic
needs.

References & further readings:
Ismail, A. K. 2015. Snakebite and envenomation management in Malaysia. Clinical
Toxinology in Asia Pacific and Africa, 71-102.
Sitprija V. & Suteparuk S. 2012. Clinical Physiology of Animal Toxins: An Overview.
Queen Saovabha Memorial Institute, The Thai Red Cross Society, Thailand. pp. 119.
Tan CH, Tan, N.H., 2015. Toxinology of Snake Venoms: The Malaysian Context.
Gopalakrishnakone P, Inagaki H, Mukherjee AK, Rahmy TR, Vogel C-W, eds. Snake
Venoms: Springer Netherlands, 1-37.
Tan CH, Wong, KY, Tan KY, Tan NH. 2017. Venom proteome of the yellow-lipped
sea krait, Laticauda colubrina from Bali: Insights into subvenomic diversity, venom
antigenicity and cross-neutralization by antivenom. J Proteomics. 166:48-58.
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Talk with expert: Mushroom toxins
Contributed and organized by Dr. Tan Choo Hock (Pharmacology, UM), Dr. Ruth Sabrina b. Safferi (HTAR, Klang), Dr. Tan Yee Shin (Mushroom Research
Center, UM). Acknowledgment for expert inputs: Prof. Vikineswary S. (Mushroom Research Center, UM) and Dr Anisah Adnan (Malacca General Hospital)

Mushroom – between a delicacy and a poison
There are tens of thousands of mushroom species in the world. Among
these, about a hundred species are considered poisonous to humans.
However, less than 20 species are lethal when eaten due to the direct
poison effect on vital organs, especially the liver and kidney. The
majority of fatal poisonings are attributable to the Amanita phalloides
mushroom. Other poisonous mushrooms cause a variety of toxic
syndromes, notably autonomic disturbances, central nervous effect
and gastrointestinal upset at different levels of severity.
The severity of mushroom poisoning may vary, depending on the
geographical locales where the mushroom grows, its growth
conditions, the amount of
toxin produced at certain
stages and the genetic
characteristics
of
the
mushroom. The mushroom
toxins are commonly the
secondary metabolites of the
fungi, many of which are heatstable, with toxicity that is not
altered by boiling, cooking,
freezing and other processing.
In fact, it is generally believed that the edibility of mushrooms depends
on the methods of preparation for cooking.

Mushroom poisoning: Why happens?
Mushroom poisoning (mushroom toxicity; also known as mycetism
or mycetismus) happens as a result of ingesting mushrooms that are
poisonous, often in the context of foraging for edible mushrooms
that share similar look. Indeed, it is never easy for ordinary people to
distinguish edible mushrooms from poisonous ones. In oversea,
more than 95% of mushroom poisoning cases occurs as a result of
mushroom misidentification by the mushroom harvesters, who
consume mushrooms as a delicacy. Only less than 5% of the cases are
intoxicated due to deliberate consumption of certain types of
mushroom for trippy effect on the mind.

Malaysia: Do we have mushroom poisoning cases?
In Malaysia, although mushroom poisoning is not common, there
have been cases reported on and off from certain regions of the
country, including urban areas. From 2015-2017, approximately 26
cases were reported to the Mushroom Research Center at the
University of Malaya (MRCUM) and the mushroom species were
identified there. “Mushroom hunting (or picking)” for delicacies is not
really a common practice or a culture in Malaysia. Mushroom
poisoning is generally due to the consumption of the “wrong type” of
mushrooms collected either in the wild or housing areas (like the
backyard of one’s house), as there is close resemblance in terms of
color and general morphology of the toxic mushrooms species with
the edible ones.
Fortunately, our local poisonous mushrooms mainly cause
gastrointestinal and mild autonomic disturbances without inducing
direct organ injury. Nonetheless, secondary complication such as
hypovolemic shock due to severe diarrhea and vomiting may be
potentially fatal, hence warranting acute treatment and meticulous
monitoring of the patient for full recovery.

Mushroom toxins
What are the toxins found in the poisonous mushrooms? How do
they work? The clinical manifestation and the severity of
complication of mushroom poisoning are related to the toxins
contained therein. Most poisonous mushrooms contain
gastrointestinal irritants that can cause nausea, vomiting and
diarrhea hours after the ingestions, and these often can be
supportively managed. However, the toxicity onset of some
mushroom toxins is not immediate until the toxin attacks the vital
organ (particular liver or kidney), sometimes days or weeks later.
Understanding the type of toxin and the indicative mushroom
species is therefore important to better correlate the clinical
pathophysiology of mushroom poisoning. Proper identification of
mushroom species is needed for the anticipation of delayed toxicity,
since the period between ingestion and the onset of symptoms can
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vary dramatically. Some of the major mushroom toxins are discussed
below. The list is not exhaustive, it is presented here for
informational purposes and should not be considered as an aid to
diagnosis. Local physicians with experience in treating mushroom
poisoning and local mycologist experts need to be consulted when
there are suspicious cases of mushroom poisoning.
Gastrointestinal irritants – these can cause acute gastroenteritis
without injury to other organs (important negative feature for
differentiation). By far the most common clinical presentation of
mushroom poisoning in Malaysia - hence its inclusion as a possible
differential diagnosis of AGE. The mortality is rare, but severe
dehydration and shock can ensue without proper treatment.
Causative mushroom species include Chlorophylum molybdites and
Clitocybes nebularis.
Muscarines – these are naturally occurring ‘muscarinic agonists’:
they cause over-stimulation of the parasympathetic system, leading
to increased sweating, salivation, lacrimation, blurred vision,
diarrhea, abdominal colic, bradycardia, and in high doses, respiratory
failure (due to airway congestion). Representative poisonous
mushrooms include Omphalotus illudens, Clitocybe dealbata, Boletus
eastwoodiae and Inocybe lanuginose. Treatment is by atropine, an
anti-muscarinic.
Ibotenic acid & muscimol (isoxazole derivatices) – Ibotenic acid is
structurally similar to neurotransmitter glutamate, and is in vivo
decarboxylated to muscimol upon ingestion. In children, ibotenicacid (glutaminergic) effects may predominate, including
hyperactivity, excitability, illusions, delirium, and convulsions. In
adults, muscimol (gamma-aminobutyric acid [GABA]-ergic) effects
are predominant with drowsiness, dysphoria, vertigo and sedation.
They are found mainly in Amanita muscaria (the “Alice in
Wonderland” mushroom), and also A. pantherina, A. gemmata at
varying amounts.
Coprine - The disulfiram-like metabolite of coprine inhibits aldehyde
dehydrogenase (ALDH) which is needed in alcohol metabolism.
Effects include flushed skin, vomiting, headache, dizziness,
weakness, apprehension, confusion, palpitations, and occasionally
difficulty in breathing. Coprine is found mainly in mushrooms of the
genus Coprinus e.g. C. atramentarius.
Psilocybin, psilocin – these indole compounds are hallucinogenic
agents found in “magic mushroom” Psilocybe spp., but they can also
be found in selected Conocybe spp. and Gymnopilus spp. The onset of
hallucinations is usually rapid and the effect lasts a few hours.
Psilocybin poisoning is rarely fatal in adults but in small children,
large doses can cause hallucinations accompanied by fever,
convulsions, coma, and death.
Gyromitrin – The toxin is unstable and is easily hydrolyzed to the
toxic compound monomethylhydrazine (MMH). MMH interferes
with vitamin B6 use and function. The initial poisoning presentation
may resemble gastroenteritis, however significant toxicity may
follow, involving central neurological dysfunction (seizure, delirium,
coma), kidney and liver damages over 1-3 days. Treatment is mainly
supportive, with or without pyridoxine (B6) for neurological
complication. MMH is also known to be carcinogenic in small
mammals. Gyrometrin-containing mushrooms include Gyromitra
esculenta.
Amatoxins (Amanitins) – These are a group of complex cyclic
polypeptides / cyclopeptides found notably in the death cap
(Amanita phalloides) and certain members of the genus, as well as
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some Conocybe, Galerina and Lepiota species. They are heat stable
and highly lethal. The toxic action in damage tissues is through
potent inhibition of RNA synthesis within cell. Amatoxin poisoning
typically presents with a specific constellation of clinical features: a
latency period of 6-24 h post-ingestion, second stage (2-3 days)
characterized by severe gastroenteritis syndrome, which may
resolve with apparent clinical improvement (patients will be in
danger if discharged at this stage without continuous monitoring),
and the last stage where kidney and liver failures manifest,
characterized by jaundice, coagulopathy, hypoglycemia, coma, and
multiple organ dysfunction syndrome (MODS) followed by death.
Allenic norleucine – this is a possible toxin found in Amanita
smithiana and is thought to be responsible for the acute onset of
gastroenteritis and acute kidney injury (in less than 12 h). The acute
kidney injury is usually reversible. Similar clinical presentation may
be observed in orellanine poisoning but obviously they can be
differentiated based on the toxicity onset (see below).
Orellanine – A bipyridine dioxide. This mushroom nephrotoxin
comes with a long latency: Toxicity manifests in 2–3 days after
ingestion, but serious complication can be greatly delayed as much
as 3 weeks (hence, delayed nephrotoxicity). The initial symptoms are
similar to viral infection (such as common flu), while renal failure
develops progressively over a few days. Mushroom species
implicated to contain this toxin include Cortinarius orellanus and
Cortinarius speciosissimus. (Interesting fact: Orellanine is highly
fluorescent to uv light. The fluorescence can be observed in both the
mushrooms and tissues of the poisoned individual.)
Acromelic acids – these are kainic acid structure-containing amino
acids found in Clitocybe amoenolens and C. acromelalgia. They are
implicated in mushroom-induced erythromelalgia (can last from
several days to months).
Miscellaneous – Some mushrooms have been associated with
poisoning but the causative toxins and mechanisms await further
investigation and causality confirmation. For instance, large
quantities of Tricholoma equestre when ingested was associated with
rhabdomyolysis, and Pleurocybella porrigens ingested in large
amount was associated with convulsive encephalopathy. Ingestion
of Paxillus involutus is known to cause Paxillus syndrome: acute GI
toxicity followed by an immune complex-mediated hemolytic
anemia with hemoglobinuria and kidney failure. Dermatitis
syndrome has also been linked to eating undercooked or raw shiitake
mushroom, possibly due to the polysacharride lentinan. Mushrooms can also
cause hypersensitivity reaction (allergy) in susceptible individuals;

this however should not be confused as a toxic reaction or poisoning
by mushrooms.
Other considerations: It is important to note that poisoning reported
for some mushrooms could be due to “non-mushroom” causes e.g.
herbicides or pesticides (many of which contain anticholinesterases
that can cause cholinergic excess syndrome). Mushrooms may be
also contaminated by concentrating pollutants, such as heavy metals
or radioactive materials. Moreover, spoiled edible mushrooms – just
like any rotten food – can cause food poisoning due to bacterial decay
or mold. Establishing the cause of poisoning is hence important to
provide the appropriate treatment or antidote, and to avoid undue
public misconception about edible mushrooms, many of which are
valuable sources of nutrition and folk medicines.
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Can mushrooms cause poisoning without being eaten?
Although the problem is mainly due to ingestion of poisonous
mushrooms, the “poisoning” by certain mushroom species can occur
through parenteral route, e.g. inhalation of the spores of mature
puffball mushroom (Lycoperdon spp.), resulting in lycoperdonosis or
bronchoalveolar allergic syndrome which begins with
nasopharyngitis followed by dyspnea, cough, fever, malaise. The
condition may progress to respiratory failure.

The way forward
In Malaysia, mushroom poisoning is typically manifested as
gastrointestinal irritation, but there were also reports of lacrimation
and blurred vision which could be attributed to muscarinic effects.
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The number of local mushroom species (and their toxins) are too
numerous, while in most countries like Malaysia, the number of
species and toxins that can be identified is limited. In most local
cases, the culprit had been known to be the green-spored parasol,
Chlorophyllum molybdites that can be mistaken as the edible,
delicious mushroom, Termitomyces spp. (cendawan busut) which
have pinkish brown spore and long pseudorhiza connected to the
comb of termite nest. . The syndromic classification of mushroom
poisoning are practical and useful approach to facilitate
management and stratification of cases at our local setting. The
exact species identification by mycologist, however, is much needed
to be prepared clinically for delayed reactions to mushroom toxins
and for continuous monitoring even after patient is discharged. In
this context, we emphasize the importance of collaboration between
treating doctors and mycologists for a holistic and comprehensive
management plan for the patient. Certainly, public awareness and
community education are essential to prevent the occurrence of
mushroom poisoning. In regard to this, MRCUM and MST have been
playing an active role.
References & further readings:
Graeme KA. 2014. Mycetism: a review of the recent literature. J Med Toxicol 10:173-189
Jo WS, Hossain MA, and Park SC. 2014. Toxicological profiles of poisonous, edible, and
medicinal mushrooms. Mycobiology 42:215-220.
Karlson-Stiber C, and Persson H. 2003. Cytotoxic fungi--an overview. Toxicon 42:339-349
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Useful infos & links
By Editorial Team

Many useful information are available online and can be accessed readily by public. These information are important for the
dissemination of knowledge and for public awareness in particular topics related to envenomation and management.
MST has compiled the links to these information and these are available at the webpage of the Society under the link:

http://mstoxinology.blogspot.my/p/info.html
Information & Articles:

1a. Snakebite Management Quick Guide for Healthcare Providers in Malaysia (2017)
1b. Ministry of Health Malaysia Guidelines on Management of Snakebites (2017)
2a. eBook Land Snakes of Medical Significance in Malaysia (2nd Edition, 2017)
2b. Image Gallery of Land Snakes of Medical Significance in Malaysia (1st Edition, 2013)
3. Snake Antivenom Guide for UKMMC (2014)
4. Snake Antivenom Guide for Sabah (2014)
5. Guidelines for the management of Box jellyfish envenoming in Malaysia (2017)
6. A Review of Chapter 101: Snakebite in the Paediatrics Protocol for Malaysian Hospitals (3rd Edition 2012)
7a. WHO Guidelines for the management of snake-bites SEA (updated 2016)
7b. WHO Guidelines for the management of snake-bites SEA (2010)
8. WHO Guidelines on Snake Antivenom Immunoglobulins (2010)
9. Panduan Pengurusan Kumpulan Wang Amanah Bantuan Mangsa Serangan Binatang Buas (TSBB), Jabatan Kebajikan Masyarakat,
Kementerian Pembangunan Wanita, Keluarga & Masyarakat, Malaysia.
Infovids
1. Pythons
2. Elapids (cobras, kraits and coral snakes)
3. Viperids (pit vipers)
4. Snakebite First Aid (Jungle Survival)
5. Rawatan Kecemasan/Bantu-mula Patukan/Gigitan Ular (General Public)
6. Public outreach program (Indonesia) music video
7. Snakebite Envenomation Management Overview - Free Online Course
8. Snakebites in the Cameron Highlands, Peninsular Malaysia
Related sites:
1. MST Facebook Page
2. RECS MY Facebook Page
3. RECS Indonesia
4. International Society on Toxinology
5. Global Snakebite Initiative
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Useful information: Dos and Don’ts
By MST & RECS

Dos and Don’ts

The Dos and Don’’ts series represent outreach effort of MST and RECS in promoting the public awareness on what to be done and
what to be avoided in emergency situations such as snakebite and jellyfish sting. Three sets of the flyers have been produced so far
under the Society on “Snakebite” and “Jellyfish Sting” as well as the most recent addition on “Mushroom Poisoning”. The examples
are shown below. The electronic versions of these flyers in different languages can be obtained from MST website
(http://mstoxinology.blogspot.my/) and they are meant for free distribution.
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Congratulations
Appointment of MST and AMSEM Faculty members in WHO Snakebite Envenomation Working Group
MST would like to congratulate Dr Ahmad Khaldun Ismail, Dr Tri Maharani and Prof. Tan Nget Hong for being
appointed by the WHO as Review Adviser in the WHO Snakebite Envenomation Working Group.
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Congratulations
Conference abstracts / Proceedings
LT Tan, Angeline Yeoh, CH Lim, KL Tang, CM The, Ahmad Khaldun Ismail. 2017. Delayed Manifestation Of Severe Systemic And Local
Vasospasm Induced By Jellyfish Envenomation: A Story Of Successful Treatment. ACPN 2017 & 39 th MPA Annual Congress, 5-7 October,
Kuala Lumpur, Malaysia. Abstract ID 195, Abstract Book p43.
Tan CH, Tan KY, Wong KY, Oh AMF, Faisal T, SM Sim, NH Tan. 2017. Mapping snake venomics: Insights into biomedical and evolutionary
significance of snake toxins. Keynote. 19th World Congress of the International Society on Toxinology, 24 th – 31st October 2017. Program
& Abstract Book, Pg. 48.
Tan KY, Tan CH, Sim SM, Khomvilai S Sitprija V, Tan NH. 2017. Appreciating expired snake antivneoms: a plausible alternative solution
to overcome antivenom shortage. 19th World Congress of the International Society on Toxinology, 24 th – 31st October 2017. Program &
Abstract Book, Pg. 117.
Wong KY, Tan CH, Tan, KY, Tan NH. 2017. Exploring the efficacy and limitation of antivenom neutralization against key neurotoxins of
Afro-Asian cobras (Naja sp.) 19th World Congress of the International Society on Toxinology, 24 th – 31st October 2017. Program & Abstract
Book, Pg. 163. (Outstanding Student Award)
Guidelines / Guide Book
Ahmad Khaldun Ismail. 2017. QR Code for eBooks on (1) Guideline, Management of Snakebite; 2) Land Snakes of Medical Importance Malaysia.
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Ahmad Khaldun Ismail, Vincent Teo, Indraneil Das, Taksa Vasaruchapong, Scott Weinstein. 2017. Land Snakes of Medical Significance
in Malaysia. Edition: 2nd, Publisher: Ministry of Natural Resources and Environment (NRE) Malaysia, ISBN: 9789670250267 (ebook Land
Snakes of Medical Significance can be downloaded via the link: http://www.mybis.gov.my/pb/1624)
Guideline on the Management of Snakebites. Edition: 1st, Publisher: Ministry of Health Malaysia, ISBN: 9789670769790 (MST members:
Ahmad Khaldun Ismail, Mohd Shukruddeen Bin Salleh, Anisah Adnan, Zainalabidin bin Mohamed, Choo Hock Tan, Azhana Hassan)
Journal Publications
Ahmad Khaldun I, Mohd Fyzal B, Soo Ci, Yeap Bt, Mohamed Faisal AH. 2017. Locked-in syndrome following a king cobra (Ophiophagus
hannah) envenomation. Med & Health 12(2): 357-362.
Berdalet E, Kudela R, Urban E, Enevoldsen H, Banas NS, Bresnan E, Burford M, Davidson K, Gobler CJ, Karlson B, Lim PT, Mackenzie L,
Montresor M, Trainer VL, Usup G, Yin K. 2017. GlobalHAB: A new program to promote international research, observations, and
modeling of harmful algal blooms in aquatic systems. Oceanography 30(1):70–81.
Chaisakul J, Rusmili MR, Hodgson WC, Hatthachote P, Suwan K, Inchan A, Chanhome L, Othman I, and Chootip K. 2017. A
Pharmacological Examination of the Cardiovascular Effects of Malayan Krait (Bungarus candidus) Venoms. Toxins (Basel) 9.
10.3390/toxins9040122
Luo Z, Yang W, Leaw CP, Pospelova V, Bilien G, Liow GR, Lim PT, and Gu H. 2017. Cryptic diversity within the harmful dinoflagellate
Akashiwo sanguinea in coastal Chinese waters is related to differentiated ecological niches. Harmful Algae 66:88-96.
Mertens KN, Carbonell-Moore MC, Pospelova V, Head MJ, Highfield A, Schroeder D, Gu H, Andree KB, Fernandez M, Yamaguchi A,
Takano Y, Matsuoka K, Nézan E, Bilien G, Okolodkov Y, Koike K, Hoppenrath M, Pfaff M, Pitcher G, Al-Muftah A, Rochon A, Lim PT,
Leaw CP, Lim ZF, and Ellegaard M. 2018. Pentaplacodinium saltonense gen. et sp. nov. (Dinophyceae) and its relationship to the cystdefined genus Operculodinium and yessotoxin-producing Protoceratium reticulatum. Harmful Algae 71:57-77.
Mohammad-Noor N, Adam A, Lim PT, Leaw CP, Lau WLS, Liow GR, Muhamad-Bunnori N, Hamdan N-A, Md-Nor A, Kemat N, and
Muniandi D. 2017. First report of paralytic shellfish poisoning (PSP) caused by Alexandrium tamiyavanichii in Kuantan Port, Pahang, East
Coast of Malaysia. Phycological Research (doi:10.1111/pre.12205)
Oh AMF, Tan CH, Gnanathasan CA, Naeem Q, Tan NH. 2017. Venomics of Bungarus caeruleus (Indian krait): Comparable venom profiles,
variable immunoreactivities among specimens from Sri Lanka, India and Pakistan. J Proteomics. 163:1-18.
Ratanabanangkoon K, Simsiriwong P, Pruksaphon K, Tan KY, Eursakun S, Tan CH, Chantrathonkul B, Wongwadhunyoo W, Youngchim
S, Tan NH. 2017. A novel in vitro potency assay of antisera against Thai Naja kaouthia based on nicotinic acetylcholine receptor binding.
Sci Rep. 7(1):8545. doi: 10.1038/s41598
Silva A, Kuruppu S, Othman I, Goode RJ, Hodgson WC, and Isbister GK. 2017. Neurotoxicity in Sri Lankan Russell's Viper (Daboia russelii)
Envenoming is primarily due to U1-viperitoxin-Dr1a, a pre-Synaptic neurotoxin. Neurotox Res 31:11-19. 10.1007/s12640-016-9650-4
Tan CH, Liew JL, Tan NH, Ismail AK, Maharani T, Khomvilai S, Sitprija V. 2017. Cross reactivity and lethality neutralization of venoms of
Indonesian Trimeresurus complex species by Thai Green Pit Viper Antivenom. Toxicon 16;140:32-37. doi: 10.1016/j.toxicon.2017.10.014
Tan CH, Tan KY, Yap MK, Tan NH. 2017. Venomics of Tropidolaemus wagleri, the sexually dimorphic temple pit viper: Unveiling a deeply
conserved atypical toxin arsenal. Sci Rep. 7:43237.
Tan CH, Wong KY, Tan KY, Tan NH. 2017. Venom proteome of the yellow-lipped sea krait, Laticauda colubrina from Bali: Insights into
subvenomic diversity, venom antigenicity and cross-neutralization by antivenom. J Proteomics. 166:48-58.
Tan KY, Tan CH, Chanhome L, Tan NH. 2017. Comparative venom gland transcriptomics of Naja kaouthia (monocled cobra) from
Malaysia and Thailand: elucidating geographical venom variation and insights into sequence novelty. PeerJ. 5:e3142.
Tan NH, Wong KY, Tan CH. 2017. Venomics of Naja sputatrix, the Javan spitting cobra: A short neurotoxin-driven venom needing
improved antivenom neutralization. J Proteomics. 157:18-32.
Wong KY, Tan CH, Tan KY, Quraishi NH, Tan NH. 2017. Elucidating the biogeographical variation of the venom of Naja naja (spectacled
cobra) from Pakistan through a venom-decomplexing proteomic study. J Proteomics. Accepted for publication.
Miscellaneous
Tan CH. 2017. Asia research News: Exploring the toxin genes of monocled cobra through venom gland transcriptomics. 29 June 2017.
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From the editorial team
On behalf of the team, I would like to thank the Malaysian Society on Toxinology (MST) for having this editorial platform to
create the newsletter for the Society. The idea for MST Newsletter was conceived several months ago, slowly we have these
six young and energetic members (average age 32.33333333!) came to work together – and now you see the fruit of it – the
newsletter has finally progressed into a reality. I thank the members for their tireless effort, and everyone who has provided
inputs and support toward this success in one way or another. Certainly, our special thanks is to the President Dr. Ahmad
Khaldun Ismail for his encouragement.
For 2017, the first Issue of the newsletter is released in conjunction with the 25 th Anniversary celebration of the Society. The
subsequent issues of newsletter are tentatively planned for twice-a-year production. In each issue, there will be updates on
the Society’s activities, sections on knowledge sharing and awareness promotion for the members as well as the public.
Feedback and suggestion are always welcome. We thank you again for your continuous support. ~ CH, 9/12/2017

Thank You
MST Newsletter Editorial Team (M.NET)
Tan Choo Hock
Muhamad Rusdi Ahmad Rusmili
Ruth Sabrina Safferi
Michelle Yap Khai Khun
Muhamad Na'im Ab Razak
Tan Kae Yi
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