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THE PRESIDENT'S MESSAGE
PROF. MANGALA GUNATILAKE

FOUNDER PRESIDENT
SAAT-SL 2021/2022

It is with great pleasure I pen this message as the Founder President of the Society for Alternatives to Animal
Testing in Sri Lanka (SAAT-SL), which was established at the Virtual International Conference on 7th February
2021. 

Several decades ago, the United States of America and several European countries initiated the development
and use of alternatives to animals in research, testing and education. Japan and India followed suit over time.
Countries across the globe established separate centres/societies in order to pay more attention on the
Replacement (Alternatives) concept of 3Rs. Centre for Alternatives to Animal Testing (CAAT in US and
Europe), European Society for Alternatives to Animal Testing (EUSAAT), and Japanese Centre for Validation of
Alternative Methods (JaCVAM) are the leaders in the American, European, and Asian regions.

My first exposure to alternative models that could be used in skills training was in 2011 when the First
Certificate Course in Laboratory Animal Science in the Asian Region was held at the Faculty of Medicine,
University of Colombo. In 2013, I was exposed to alternative models that could be used in research and testing
at the EUSAAT Congress in Linz, Austria. This brief exposure to alternative research models developed an
interest in me to introduce them to Sri Lankan researchers. An opportunity arose at the Inaugural Scientific
Conference of the Sri Lanka Association for Laboratory Animal Science (SLALAS) in January 2014 with the
participation of international experts. At conferences and workshops we talked about new replacement
models to animal testing and these could be considered the turning point for many Sri Lankan researchers as
they became keen on working with replacement models to reduce animal suffering. With this context, I was
interested in establishing a society several years back specifically to concentrate on Alternative models,
however, it was delayed until 2021 due to other commitments. 

I sincerely hope that this initiative will cultivate a clear mindset among our researchers to move away from
animal use in research, testing and educational activities. This will be an open invitation for the younger
generation to take the lead in this endeavor.

.  
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It is with great pleasure that I write this message in the inaugural newsletter of the Sri Lanka Association of
Alternatives to Animal Research (SAAT-SL). The inception of SAAT-SL this year came at a timely juncture
when humankind has opened its eyes to alternatives beneficial to more than sentient beings; but our planet as
a whole. SAAT-SL's Executive Committee is comprised of experienced and internationally-trained scientists
who believe in the importance of seeking alternatives. Despite the complications posed by a global pandemic,
SAAT-SL has sought to continue its mission whilst adapting to the new normal. 

Over the past decade, the concept of 3Rs has been widely accepted and implemented. The advent and
popularization of cell culture techniques has birthed a new movement of scientific research, one which
endeavors to minimize the impact of animal suffering and exploitation. SAAT-SL aims to encourage the 3Rs,
promote alternatives to animal research, and train scientists and students in an atmosphere where sustainable
practices are highly valued. To inspire this new wave of thought among the Sri Lankan scientific community,
members will be given exposure to international webinars and workshops where new research methods and
practices are discussed. 

The SAAT-SL newsletter will highlight and disseminate research done by local scientists in their quest to
promote the 3Rs, and integrate alternatives to animal research into the Sri Lankan research portfolio.
 
In this inaugural issue, we have collated stimulating articles ranging from discussions on assay based research
to in vitro drug testing for bone diseases. 

You will, hopefully, find this compilation enjoyable. 

Happy reading!

 

MISS CHEDLIYA ISHAK
EDITOR

SAAT-SL 2021/2022
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FEATURE ARTICLE 

ABSTRACT
Knowledge and skills are imperative components of education in any discipline. Education in the Laboratory
Animal Science (LAS) discipline too includes acquisition of necessary knowledge and skills and with practice
the required competence. From its inception, different live animal models have been used for skill
development in LAS educational programmes. However, considering the 3Rs principle, which is the guiding
principle of LAS, there are alternative models introduced that do not use live animals for skill development
before commencing research projects. In 2011, Sri Lanka introduced this alternative model concept for the
first time among students who followed the first Certificate Course in LAS in the Asian region conducted in
collaboration with the Utrecht University, Netherlands. These included a 'Koken Rat' Model to practice
intravenous injections and blood drawing; and the model with rubber tubing and a sponge to practice
suturing. In addition, the artificial rat and mice models purchased from Japan in 2018 with funding from the
American Physiological Society could be used for oral feeding, endotracheal intubation, intravenous
injections, etc. Furthermore, the author of the article has been exposed to another alternative model as a MSc.
student in LAS at the Aachen University, Germany and the plan is to develop these models using locally
available material and use them in the postgraduate certificate and diploma courses in LAS approved by the
University Grants Commission of Sri Lanka.

 
INTRODUCTION

Use of Animals in Medical Sciences
Since ancient times, the use of animals contributed immensely towards the advancement of medical sciences.
It is impossible to imagine the amount of suffering these animals experienced before the advent of anaesthetic
and analgesic drugs. Therefore, a few scientists together with philosophers and the public raised concerns
over the welfare of animals, physical and psychological wellbeing, and the freedom of animals used in
experimental procedures. These led to the introduction of laws for the protection of animals used in scientific
procedures and also specific principles (1-3).

Introduction of the 3Rs Principle and its Adoption
The 3Rs principle introduced by Prof. Russell and Dr. Rex Leonard Burch in 1959, is considered as the guiding
principle of Laboratory Animal Science today. The 3Rs stand for ‘Replacement, Reduction and Refinement’.
After a lapse of 40 years, the 3Rs principle was adopted by the scientific community at the 3rd World Congress
on Alternatives and Animal Use in the Life Sciences held in Bologna, Italy in 1999 (1-3).
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Need for Alternative Models 
Considering the pain, suffering and distress that laboratory animals experience during experimental
procedures, scientists paid more attention to the Replacement concept of the 3Rs principle and this led to the
development and use of alternative models. However, scientists took measures to develop cell and tissue
cultures for the advancement of science even before the 3Rs principle was introduced to the scientific world.
Adherence to the use of replacement models in research invariably reduces the number of animals required
(Reduction) and their suffering (Refinement). Despite this, these models cannot completely substitute the
need for animal models in certain research and testing procedures in biomedical sciences e.g. in toxicity and
vaccine quality testing studies (1, 2). Besides, this replacement concept could be easily adopted without using
live animals specially in Laboratory Animal Science Educational Programmes.

Skills Training in Laboratory Animal Science Discipline
Knowledge and skills are imperative components of education in any discipline. Education in the Laboratory
Animal Science (LAS) discipline too includes acquisition of necessary knowledge and skills; and with practice
the required competence. From its inception, different live animal models have been used for skills
development in LAS educational programmes. Later, scientists have developed different models to replace the
use of live animals in different educational programmes.

Introduction of Replacement Concept and Alternative Models to Sri Lankan Scientists
The Replacement concept with two alternative models for skills training were introduced tothe participants of
the First International Certificate Course (2-weeks) in Laboratory Animal Science in the Asian Region
conducted in collaboration with the Utrecht University, Netherlands in 2011. The HETCAM (Hen Egg Test on
the Chorion-Allantoic Membrane) assay, Zebrafish Embryo Model, in vitro IdMOC (Integrated discrete
Multiple Organ Co-culture) and in vitro Epiderm skin irritation models were introduced for research
purposes, to the participants of the pre and post-conference workshops of the Inaugural Conference of the Sri
Lanka Association for Laboratory Animal Science in 2013 with the support of the international experts (4-8).

MATERIAL AND METHODS

Introduction of Models for Skills Training in 2011
The components of the Laboratory Animal Science course conducted in 2011 were training in animal handling,
intravenous injections, venipuncture and suturing. . Live animals, i.e., mice, rats and rabbits, were used for
animal handling while two artificial models were used as replacement models for other components. The
artificial ‘Koken Rat’ of Korean origin was used by the participants to practice tail vein injection and blood
collection. This model was brought to Sri Lanka by the international experts from the Utrecht University for
training purposes. The other model was made (at no cost) for suturing training using old bicycle rubber tubes,
a few drawing pins and sponges and a piece of wooden plank to mount them on. A sponge was covered with a
piece of rubber tube and fixed to the wooden flank using drawing pins. An incision was made in the middle of
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the rubber tube and the sponge to simulate a cut opening in the abdomen of an animal, where suturing was
practiced during the course. Preparation of this model was also demonstrated by the experts of the Utrecht
University. 

An Economical Model for Suturing Practice
The bulb of vegetable ‘leeks’ (Allium ampeloprasum) can be used for suturing practice without any special
preparation, making it a very valuable, simple, and economical model. The only disadvantage is that it cannot
be stored for several days as the vegetable dries and loses its resilient nature. However, the advantages of the
model over weigh this disadvantage (9).

Training a New Model
The author completed the 2-year MSc. in Laboratory Animal Science at the Aachen University, Germany in
December 2020. During this course, the author was exposed to another artificially prepared training model of
Swiss origin namely the ‘Rabbit silicone ear’. This model can be used to practice blood drawing and also inject
substances without using live rabbits in an educational programme for skills training (10).

FUTURE ACTIVITIES PLANNED

Introduction of New Replacement Models
The author’s plan is to use replacement models for skills training in the postgraduate certificate and diploma
courses in Laboratory Animal Science approved by the University Grants Commission of Sri Lanka. The
replacement models already purchased are the ‘Natsume Rat and Mice’ Models. The ‘Natsume Rat’ is an
advanced model compared to ‘Koken Rat’, where different aspects such as holding of the animal, restraining,
physical assessment, blood collection, tail vein injection, oral administration and tracheal intubation can be
practiced during skills training programmes while ‘Natsume Mimicky Mouse’ is recommended for handling,
restraining, physical assessment, oral and intravenous administration. But these two models are not
economical (11).

Use of Opportunities for the Development of Educational Videos
In a laboratory animal-based research project, there can be instances where animal may undergo natural
death unexpectedly. The author was informed by the research student of a similar situation where a rabbit
developed dragging of hind limbs and subsequent hind limb paralysis, and urinary retention without any
obvious reason in  an on-going research study. After becoming anorexic, it died within a few days. A
postmortem was conducted by the author; neither a fracture in the vertebral column nor a dislocation was
evident at the post-mortem. Also, there were no visible abnormalities in the internal organs. We made use of
this opportunity to record the steps in a post-mortem with organ preservation in 10% formal saline for
histology. These materials can be used for teaching macro and micro-anatomy of a laboratory animal species
and how to perform a post-mortem for organ harvesting and preservation without sacrificing animals in an
educational programme. It is stated that these kind of objectively prepared educational video programmes 
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 reduces/abolishes live animal use for demonstrations and teaching of physiological principles too (12).

CONCLUSION

In laboratory animal science, it is humane to adhere strictly to the 3Rs principle of Russell and Burch while
looking for replacement alternatives to minimise animal suffering and killing. There are an ample number of
low-cost replacement alternatives which can be adopted/developed by the educators for skills training, while
looking for funds for more advanced models for the same purpose.
                                       
Acknowledgements
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Sodium pentosan polysulfate (NaPPS) was testified as a chondroprotective drug in with a detailed rationale of the
disease-modifying activity. This study was undertaken to determine whether anti-osteoarthritis drug, NaPPS inhibited
osteoclasts (OC) differentiation and function. Canine bone marrow mononuclear cells (n = 6) were differentiated to OC
by maintaining with receptor activator of nuclear factor kappa B ligand (RANKL) and macrophagecolony-stimulating
factor (M-CSF) for up to 7 days with the treatment of NaPPS at concentration of 0, 0.2, 1 and5 μg/mL. Differentiation
and function of OC were accessed using tartrate-resistant acid phosphate (TRAP) staining and bone resorption assay,
while monitoring actin ring formation. Invasion and colocalization patterns of fluorescence-labeled NaPPS with
transcribed gene in OC were monitored. Gene expression of OC for cathepsin K(CTK), matrix metallopeptidase-9
(MMP-9), nuclear factor of activated T-cells cytoplasmic 1 (NFATc1), c-Fos, activator protein-1(AP-1) and carbonic
anhydrase II was examined using real-time PCR. 

Significant inhibition of OC differentiation was evident at NaPPS concentration of 1 and 5 μg/mL (p < 0.05). In the
presence of 0.2 to 5 μg/mL NaPPS, bone resorption was attenuated (p < 0.05), while 1 and 5 μg/mL NaPPS achieved
significant reduction of actin ring formation. Intriguingly, fluorescence-labeled NaPPS invaded in to cytoplasm and
nucleus while colocalizing with actively transcribed gene. Gene expression of CTK, MMP-9 and NFATc1 were
significantly inhibited at 1 and 5 μg/mL (p < 0.05) of NaPPS whereas inhibition of c-Fos and AP-1 was identified only at
concentration of 5 μg/mL (p < 0.05). Taken together, all the results suggest that NaPPS is a novel inhibitor of RANKL
and M-CSF-induced CTK, MMP-9, NFATc1, c-Fos, AP-1 upregulation, OC differentiation and bone resorption which
might be a beneficial for treatment of inflammatory joint diseases and other bone diseases associated with excessive
bone resorption.

Reference:
 Wijekoon, S., Bwalya, E.C., Kim, S., Fang, J., Hosoya, K., and Okumura, M. (2018). Inhibitory Effects of Pentosan Polysulfate on Formation and Function
of Osteoclasts Derived from Canine Bone Marrow. Journal of BMC Veterinary Research 14: 152.. 

INHIBITORY EFFECTS OF SODIUM PENTOSAN POLYSULFATE ON
FORMATION AND FUNCTION OF OSTEOCLASTS DERIVED FROM

CANINE BONE MARROW
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Inflammation is a protective response intended to eliminate the initial cause of cell injury and necrotic cells
and tissues resulting from the original insult (Kumar et al., 2007).

The chemical mediators that cause inflammation are released from certain types of cells, such as
macrophages, mast cells, endothelial cells which are found at the site of tissue damage. These mediator types
are involved in vascular and cellular events present in inflammation. Further, they are accompanied by
morphological alterations of cells. Some of these mediators show direct enzymatic and/or toxic activities, and
most of them bind to specific receptors on target cells to induce their effects. They may stimulate target cells to
release molecules that are responsible for secondary effects. Different mediators may amplify the
inflammatory response when they have the same action or control the response when they have opposing
effects (Mohan, 2005; Kumar et al., 2007). Histamine, serotonin, arachidonic acid metabolites, platelet-
activating factor, cytokines, nitric oxide, and reactive oxygen species are major cell-derived chemical
mediators in inflammation. Hence, screening these chemical compounds' inhibitory activity is important in
assessing the anti-inflammatory activity of test samples. There are various in-vivo and in-vitro methods that are
important in the screening of anti-inflammatory activity.

During inflammation, the lysosomal membrane would lyse and release specific chemical components,
including enzymes. Leakage of lysosomal constituents causes inflammatory tissue damage that may produce
various alterations and lead to various disorders. Hence, stabilising the lysosomal membrane is important to
prevent the release of inflammatory chemical components, and it will help limit the inflammatory process. 

The lysosomal membrane is similar to the erythrocyte membrane. Hence, erythrocyte membrane stabilization
could be extrapolated to the stabilization of the lysosomal membrane. The human red blood cell (RBC)
membrane stabilization method is a commonly used method used to study the in-vitro anti-inflammatory
activity of herbal extracts. Heat or hypotonic solutions can be used to induce haemolysis in human, rat or mice
erythrocytes; and the degree of stability of the RBC membrane indicates the in-vitro anti-inflammatory activity
(Umapathy et al., 2010; Kardile et al., 2016; Rashid et al., 2011). Therefore, when adhering to the 3R concept, we
can use human RBC membrane stabilization methods to replace in vivo anti-inflammatory assays.

Also, Reactive Oxygen Species (ROS) are synthesized and released from macrophages and neutrophils when
activated by various inflammatory stimuli such as microbes, cytokines, and immune complexes. The ROS can
amplify the cascade of inflammatory mediators by increasing the chemokine, cytokine and adhesion molecule
expression when they are present at low levels. These mediators are responsible for tissue injury by virtue of
several mechanisms (Kumar et al., 2007). Various antioxidant protective mechanisms (e.g., catalase,
glutathione, superoxide dismutase) are present in tissues and blood, and they are important to minimize the
toxicity of oxygen metabolites. Consequently, antioxidant activity is also shown to contribute as an anti-
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inflammatory mechanism. There are various chemical in-vitro antioxidant assays that measure antioxidant
capacities of plant products or extracts, and the 2, 2-diphenyl-1-picrylhydrazyl (DPPH) scavenging activity
assay is one of the more commonly used quick and reliable methods enlisted (Munasinghe et al., 2001). The
dark purple colour DPPH radical shows strong absorbance at 517 nm in methanol. However, by transferring
hydrogen atoms to DPPH, the antioxidant compounds neutralize the free radical character of DPPH and
causes a colour change from purple to yellow. The degree of discolouration indicates the scavenging potential
of the test plant extract (Mosquera et al., 2007). In addition to the DPPH assay, there are other in-vitro
antioxidant assays such as 2’-azinobis-(3-ethylbenzothiazoline-6-sulfonate) (ABTS), nitric oxide and
superoxide assays etc.

Identification of interest activity in crude extracts and fractions is a vital step in the journey of active
compound isolation in natural product-related research. As there are many alternative in-vitro methods
available at present, as responsible researchers, we must use in-vitro methods to screen activities in crude and
fractions of natural products.  As a final step of the pre-clinical study, this must be followed by in vivo animal
studies to check the in vivo activities of the isolated compound. By following this practice, we can limit the
unnecessary usage of laboratory animals, thereby playing the role of responsible researchers who adhere to the
3R concepts. 

REFERENCES

1.Kardile, M. V., Mahajan, U. B., Shaikh, H. M., Goyal, S. N., Patil, C. R. (2016) Membrane Stabilization assay for anti-inflammatory activity yields false positive
   results for samples containing traces of ethanol and methanol, World Journal of Pharmacy and Pharmaceutical Sciences, 5(3): 493-497. 18. 

2.Kumar, V., Abbas, A. K., Fausto, N., Mitchell, R. N. (2007) Robbins Basic Pathology, 8th Edition, Elsevier, 35.

3.Mosquera, O. M., Correa, Y. M., Buitrago, D. C., Nino, J (2007), Antioxidant activity of twenty-five plants from Colombian biodiversity, Memorias do
    Instituto Oswaldo Cruz, 102 (5): 631–634.

4. Mohan, H. (2005) Textbook of Pathology, 5th edition, India, Jaypee Brothers medical publishers (P) Ltd: 133-179.

5.Munasinghe, T. C., Seneviratne, C. S., Thabrew, I., Abeysekera, A. M. (2001) Antiradical and anti-lipoperoxidative effects of some plant extracts used by Sri
   Lankan traditional medical practitioners for cardio protection, Phototherapy Research, 15(6): 519 -523.

6.Rashid, M. A., Sikder, M. A. A., Mia, M. K., Parvez, M, M. (2011) Membrane stabilizing activity - A possible mechanism of action for the anti- inflammatory
   activity of two Bangaladeshi medicinal plants: Mesua nagassarium (Burm.F.) and Kigelia pinnata (Jack) DC., International Journal of Pharmaceutical Research
   and Development, 3(3): 1-5. 19. 

7.Umapathy, E., Ndebia, J., Meeme, A., Adam, B., Menziwa, P., Nkeh-Chungag, B. N., Iputo, J. E. (2010) An experimental evaluation of Albuca setosa aqueous
   extract on membrane stabilization, protein denaturation and white blood cell migration during acute inflammation, Journal of Medicinal Plants Research, 4(9):
   789-795.



WHAT CAN FISH DO FOR SCIENCE?

D R .  D .  P R A S A D I  N .  D E  S I L V A 1  A N D  D R .  J . L .  C H A M P I K A  S .  P E R E R A 2
1 D e p a r t m e n t  o f  A n i m a l  S c i e n c e ,  F a c u l t y  o f  A n i m a l  S c i e n c e  a n d  E x p o r t  A g r i c u l t u r e ,  U v a  W e l l a s s a  U n i v e r s i t y ,  B a d u l l a

2 D e p a r t m e n t  o f  L i v e s t o c k  P r o d u c t i o n ,  F a c u l t y  o f  A g r i c u l t u r a l  S c i e n c e s ,  S a b a r a g a m u w a  U n i v e r s i t y  o f  S r i  L a n k a
 
 

P A G E  1 1

 VOLUME 1: SEPTEMBER 2021                                                                                                            SAAT-SL

Laboratory animals play a significant role in the
advancement of scientific research and
production of medicines. As much as their
contribution towards science, the number of
laboratory animals euthanized is also on the rise.
Hence, novel approaches towards alternatives to
laboratory animals are becoming more popular
and getting much recognition and value in terms
of publishing the research work. 
Fish as an alternative animal model is gaining the
attention of the scientific community over the
past few decades due to its properties shared
among other animal models and the presence of
species-specific unique features. Fish models are
currently being used mainly for toxicological and
pathological investigations as a result of their high
fecundity, external fertilization, transparent eggs
and embryos, short period of generation time,
and the convenience of producing transgenic
models. Further, species such as zebrafish (Danio
rerio), medaka (Oryzias latipes) and puffer fish
(Takifugu rubripes) have had their whole genome
sequenced, allowing them to act as suitable
models for numerous genetic studies. 

Fish as Human Disease Model
Some fish species show unique features against
particular disease syndromes making them
suitable to investigate such diseases. For example,
in the rainbow trout (Oncorhynchus mykiss)
species aflatoxins produce liver tumors (Williams
et al., 2003). Swordtail and platy (genus
Xiphophorus) are used to study melanomas and
other types of tumors (Nairn et al., 2001; Walter
and Kaziania 2001), damselfish sp. for
transmissible neuromas (Rahn et al., 2004), and
walleye (Sander vitreus) for papilloma (Rovnak et
al., 2005) are a few more examples of fish being 

used as human disease models. With the
advancement of science and technology, high
throughput mutagenic screening was performed
to identify potential disease models using
zebrafish (Amsterdam and Hopkins, 2006). Ability
to produce transgenic fish using medaka and
zebrafish led to the engineering of fish models
which express fluorescent reporter genes (Carter
et al., 2004). 

Fish as a Model for Toxicity Studies
Fish have become a popular model for toxicity
assays particularly due to the convenience of
exposing them to aquatic compounds in order to
determine toxic effects of the latter. The gills and
skin of fish provide a large surface area to absorb
toxins. The ectothermic nature of fish has also
been used to determine the effect of chemicals
and diseases on body temperature. Furthermore,
the development of mutant medaka fish which
have a transparent body supports in situ
observations of toxic effects. The absorption and
bioencapsulation method in the determination of
oral dosages of lipophilic compounds was studied
using transparent medaka by Schultz et al. (2006). 

Zebrafish embryos in toxicity assays has been
highly recognized all over the world and is
becoming popular in Sri Lanka since 2014 (De
Silva et al., 2015). These transparent embryos are
an excellent model for determination of
toxicological effects on embryogenesis and to
study teratogenic substances. Using
microinjection of peptides, zebrafish embryos can
be used to study developmental abnormalities of
the heart, the circulatory system, and other
organs. Further, the medaka embryo was used to
measure the effect of radiation by exposing it to 

https://en.wikipedia.org/wiki/Takifugu_rubripes
https://en.wikipedia.org/wiki/Xiphophorus
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Fichronic radiation (Tsyusko et al., 2006).
In Sri Lanka, numerous studies have been
conducted using zebrafish embryos as an
alternative to toxicity testing. Agrochemicals and
pesticides directly enter the aquatic environment
and cause adverse effects on human health.
Studies by the research group at the Department
of Animal Science, Uva Wellassa University
investigated the toxic effects of
organophosphorous pesticides (Walikalage et al.,
2016); acute effects of diazinon and etofenprox
(Wijethunga et al., 2017); metal glyphosate
(Liyanage et al., 2017); mancozeb fungicide
(Hiroshini et al., 2018; Hiroshini et al., 2019); and
toxicity by trace metals (Fazmina et al., 2021) on
zebrafish embryos (figure 1 and 2). Following their
example, a few research groups in Sri Lanka
began to use zebrafish embryos as a toxicity
model and started maintaining wild-type
broodstocks.

Fish as an infectious disease model
Fish are also considered to be a suitable model for
studies on infwas performed to determine the
antibacterial and immunogenic potentials of
Coriander and Papaya extracts (Bowalage et al.,
2021; Prameesha et al., 2021). 
Anaesthesia is an important part of dealing with
live animals in research, and the same goes for
fish. Therefore, adhering to animal welfare
concepts is necessary, i.e., ectious diseases and
infectious disease trials. Zebrafish was used to
determine pathogenicity of Mycobacteria (Watral
and Kent, 2006) and medaka was used as a model
to investigate chronic Mycobacterium
tuberculosis in humans. The green fluorescent
protein in transgenic medaka was used to
determine the colonization pattern of
Mycobacteria (Kashiwada et al., 2006). A recent
study led by De Silva and colleagues of Uva Wella-

ssa University, artificial infection of zebrafish
using Aeromonas hydrophila was performed to
determine the antibacterial and immunogenic
potentials of Coriander and Papaya extracts
(Bowalage et al., 2021; Prameesha et al., 2021). 
Anaesthesia is an important part of dealing with
live animals in research, and the same goes for
fish. Therefore, adhering to animal welfare
concepts is necessary, i.e., maintaining fish under
anaesthesia during invasive procedures and the
over dosage of anaesthetics for the purpose of
euthanasia. Studies on anaesthetics in Sri Lanka
using zebrafish were initiated in 2014, with the
investigation of clove oil as an anaesthetic (De
Silva et al., 2014), followed by a recent study on
determining cooling as an alternative to chemical
anaesthetics (De Silva et al., 2021). This opens the
path for researchers to investigate effective
dosage of chemicals, therapeutics, etc. and the
potential of using Zebrafish and/or fish embryo to
determine 50% as the lethal concentration (LC50).  

The Future of Fish as Animal Models
Fish have been used as a model organism for
various research purposes, some of the key areas
being studies related to aging, development, and
the immune response. Research on
environmental effects such as vertebral
development, stability, and deformity can be
studied using fish models. Fish models to
synthesize cell cultures and date mesenchymal cell
lines have been established using spiny dogfish
shark (Squalus acanthias) (Parton et al., 2006).
Apart from small fish species such as medaka or
Zebrafish, large, culturable species like sharks,
rays and puffer fish are also used as animal
models for various studies. The nurse shark
(Ginglymostoma cirratum) and bamboo shark
(Chiloscyllium sp.) are utilised in studies on the
development of immunotherapeutics and immu-
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nodiagnostics due to their unique antibody like
molecules (Dooley and Flajnik, 2005; De Silva et
al., 2019). 
Fish became a compelling model for animal-based
research in both human and animal applications.
Compared to conventional animal models such as
laboratory mice, rats, rabbits, guinea pigs, and
non-human primates; fish can be used in large
numbers and are easy to manipulate, get
observations from and maintain in laboratories.
Additionally, the developmental stages are visible
in fish embryos, and whole genome sequences are
available for several model fish species. Although
the use of fish as an animal model is still a novel
concept in Sri Lanka, there is a huge potential to
apply it in the advancement of research in the
future. 
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Figure 1. Preparation of spawning tank for
breeding (A) and the collection of
zebrafishembryos using pipette (B). (Source:
Fazmina et al., 2021)

Figure 2. Normally developed zebrafish embryo after 24
hpf (a), 48 hpf (b), 72 hpf (c),and 96 hpf (d) (A). Sub-lethal
and teratogenic endpoints ; (a) Growth retardation, (b)
Shrinkage of chorion, (c) Scoliosis and Pericardial edema
(PE), (d) Lack of pigmentation, (e) tail deformities, (f)
Hemorrhages (H), (g) Yolk–sac edema (YSE), (h) Lack of
otoliths (LO), (i) Normally developed zebrafish embryo
(otolinth – O) after 96 hpf (B). (Source: Fazmina et al.,
2021)
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In-vitro antioxidant potential of Sudarshana
Powder was evaluated by a research team
comprising of Dr. WAS Saroja Weerakoon, Dr.
Pathirage Kamal Perera, Prof Dulanie
Gunasekera, and Prof. Sugandhika Suresh at the
Faculty of Medical Sciences, University of Sri
Jayewardenepura; and the findings were
published in the Journal of Evidence-Based
Complementary and Alternative Medicine
(Weerakoon et al., 2018).

Role of Ayurveda in the Treatment of Diseases
Ayurveda is an ancient medical system that offers
an elaborate description of the health of human
beings. According to Ayurveda, the diseased state
is described as “the imbalance or loss of
equilibrium in the natural harmony of the human
body, the mind and the spirit”. Ayurveda is not
only a guide to maintain this harmony but also
recommends normalizing the deranged harmony
of life.
Ayurvedic medicines carry out an important role
in health services around the world.
Approximately three-quarter of the world’s
population trusts in plants and plant extracts for
their healthcare. Ayurveda, allopathy, and
homeopathy are popular in most societies where
the primary goal of these medicinal systems is
achieving a healthy life. 
Most Ayurvedic poly herbal formulations come in
the form of pastes (Kalka), powders (Churna), and
decoctions (Kashaya). Antioxidants contribute to
the amelioration of diseases largely due to the fact
that oxidative stress is closely connected to the
development of many chronic diseases such as di-

betes, cancer, aging-related diseases, and Central
Nervous System (CNS) disorders, etc. Recently,
herbs and spices have been identified as sources
of various phytochemicals, many of which possess
powerful antioxidant activity. Thus, herbs and
spices may have a role in antioxidant defence and
redox signaling (Alok et al.,2014). 

Sudarshana Powder and its Usage
Sudarshana Powder (SP) is a potent Ayurvedic
poly herbal drug which is available as an anti-
pyretic Ayurveda preparation. This has been
widely used in India and Sri Lanka since the
inception of Ayurveda treatment. It is
recommended for all types of fevers and the
Common Cold. Further, it is used traditionally as
an antimalarial, antipyretic, and antiviral
formulation. Sudarshana Powder contains 53
ingredients, which have the capability to treat
fever, cough, asthmatic conditions, anorexia,
anemia, heart disorders and pain associated with
bones.

 In-Vitro Anti-oxidant Activity 
The in-vitro antioxidant effect of SP was
determined by using the ABTS radical cation
decolorization assay (Re et al., 1999).
In the assay, ABTS (C18H18N4O6S4) is converted
to its radical cation by addition of potassium
persulphate. This radical cation is dark green in
colour and absorbs light at 734 nm. (Re et al.,
1999). During this reaction, the blue ABTS radical
cation is converted back to its colourless neutral
form. The reaction is monitored
spectrophotometrically. This assay is often referr-

https://www.hindawi.com/46380219/
https://www.hindawi.com/46380219/
https://www.hindawi.com/65863104/
https://www.hindawi.com/82590231/
https://www.hindawi.com/40618053/
https://en.wikipedia.org/wiki/Sodium_persulfate
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ed to as the Trolox equivalent antioxidant capacity
(TEAC) assay.
 
Method of Extract Preparation
An extract was prepared using Sudarshana
Powder (5 g) with 100 mL ultra-pure water at 80
0C for 20 minutes in a water bath shaker. After
cooling, it was centrifuged at 5000 rpm for 10
minutes. The extract was filtered using Whatman
(No.1) filter paper and used for ABTS analysis. The
sample was diluted ten times (1:10) with ultra-
pure water (Cai et al., 2004).
 
Formation of ABTS Radical Solution
A volume of 2.6 mL of ABTS solution stock
solution (7 mmol), was mixed with Potassium
persulphate (K2S2O8) solution (11.5 mL) and kept
under room temperature in a dark place for 16
hours for free radical formation. The engendered
ABTS radical cation (ABTS+.) solution was blue in
colour. The stock solution was diluted with ultra-
pure water until the absorbance reached 0.700
(±0.02) at 734 nm. The prepared sample (10 µL)
was added to ABTS+. solution (2990 µL) with
phosphate saline buffer to make a total volume of
3 mL. The absorbance reading was taken 6
minutes after initial mixing. All determinations
were performed in triplicates.

Standard Curve for ABTS Radical (ABTS+.)
Activity on Trolox
Trolox equivalent antioxidant capacity (TEAC)
measures the antioxidant capacity of a given
substance, as compared to the standard, Trolax.
The stock solution of Trolox was prepared by
dissolving 0.0156g in 50 mL of deionized water.
Respectively, 5 µL (1.56 µg Trolox), 10 µL (3.12 µg
Trolox), 15 µL (4.68 µg Trolox), 20 µL (6.24 µg Trol-

ox), and 25 µL (7.8 µg Trolox), were taken from the
prepared stock solution and reacted with ABTS+.
solution with initial absorbance of 0.700 at 734 nm
against a phosphate saline buffer blank.
Absorbance of reaction mixture was taken till the
absorbance came to a plateau. The reduction of
absorbance was calculated from the initial and
final absorbance. The reduction of absorbance
relevant to each Trolox concentration was
performed six times. Standard curve was drawn
for mean reduction of absorbance versus quantity
of Trolox in µg. The antioxidant effect was
expressed as Trolox equivalent antioxidant
capacity (TEAC).

The percentage inhibition of decolorization values
(TEAC) were calculated as: 

The standard curve equation: y = 0.040x + 0.060
and R2 = 0.996 was obtained from the standard
curve for TROLOX (Figure 1). The anti-oxidant
activity 0.5µg of SP was equivalent to 14.45 µg of
standard TROLOX. The percentage inhibition
against the radical formation was 50.9 ± 0.53%.

The ABTS radical assay is one of the most widely
used assays in determining concentration of free
radicals. It is based on the neutralization of a
radical cation arising from the one-electron
oxidation of the synthetic chromophore 2,2‘-
azino-bis (3-ethylbenzothiazoline-6-sulfonic acid)
(ABTS•): ABTS• – e- ABTS•+ (Re et al,1999). This
reaction is monitored spectrophotometrically by 

https://en.wikipedia.org/wiki/Trolox_equivalent_antioxidant_capacity
https://en.wikipedia.org/wiki/Antioxidant
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Figure 1: Standard curve for TROLOX

monitoring the change in the absorption
spectrum. 
The method is applicable to the study of both
water-soluble and lipid-soluble antioxidants, pure
compounds and food extracts. The results of the
ABTS assay done with the poly herbal formulation
of SP have shown that the anti-oxidant activity of
0.5 µg of SP is equivalent to 14.45 µg of standard
TROLOX. The percentage inhibition against the
radical formation was proven to be 51 %, and this
confirms the strong anti-oxidant power of SP.
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A Virtual International Conference to mark the launch of the Society for Alternatives to Animal Testing in Sri
Lanka (SAAT- SL) was held on 7th February 2021 with the participation of local and international personnel.
The conference was chaired by Prof. Mangala Gunatilake, Founder Director of the 3Rs Centre in Laboratory
Animal Science in Sri Lanka. She commenced proceedings by welcoming all international speakers and local
participants. Prof. Vajira H. W. Dissanayake, Dean, Faculty of Medicine, University of Colombo, expressed his
support and best wishes to the new initiative through his message.  

The guest speaker and the co-organizer of the conference Prof. M.A. Akbarsha, General Secretary, Society for
Alternatives to Animal Experiments – India, addressed the gathering. He appreciated the effort taken place to
strengthen the concepts of ‘3Rs’ and ‘Alternatives’ in Sri Lanka and expressed his well wishes for the new
society.
The conference had a lineup of presentations from international speakers, who are pioneers in the alternative
movement in global context. Prof. Thomas Hartung, Director, Centre for Alternatives to Animal Testing
(CAAT), Johns Hopkins University Bloomberg School of Public Health, the USA shared his expertise under the
topic of ‘21st Century Cell Culture – Opportunities and Challenges’. Dr. Hajime Kojima, President of the
Japanese Society for Alternatives to Animal Experiments; Secretary General of Japanese Centre for Validation
of Alternative Methods (JaCVAM) spoke about ‘Non-animal Alternative Toxicology and Regulatory Testing: An
Update from Japan’. Sharing an overview of the European Region, Dr. Francois Busquet (Founder & CEO of
Altertox Academy and CAAT-EU Policy Coordinator) concentrated on ‘3Rs EU Policy and Research Dynamics in
2020’. Prof. Y. K. Gupta, President, Society for Alternatives to Animal Experiments- India shared his
knowledge and experience about ‘Alternatives to Animal Models in Biomedical Research: India Initiatives
Towards Regulatory Acceptance’. As the final speaker of the day, Dr. Christian Pellevoisin (Scientific Director
at Episkin Academy, France) talked about the ‘Importance of education for the acceptance of Non-Animal
Models (NAMs) in regulatory toxicology’. 

The virtual international conference, consisting of many informative and eye-opening speeches that shared
knowledge from different parts of the world, marked the launch of the Society for Alternatives to Animal
Testing in Sri Lanka (SAAT-SL). 

VIRTUAL INTERNATIONAL CONFERENCE
 TO MARK THE LAUNCH OF THE 

"SOCIETY FOR ALTERNATIVES TO ANIMAL TESTING IN SRI LANKA"
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PROF. MANGALA GUNATILAKE:  FOUNDER PRESIDENT

Professor Mangala Gunatilake is a veterinarian. She  graduated from the Faculty of
Veterinary Medicine & Animal Science, University of Peradeniya in 1991 with Second
Class Honours and Distinctions in Microbiology, Parasitology and Public Health. She
joined the department of Physiology in 1993 and obtained her PhD. from the University of
Colombo in 2001. Prof. Gunatilake has pioneered immunogenicity studies in canines
following anti-rabies vaccination in the country. Results of the studies were used to revise
the canine vaccination protocol in Sri Lanka in 2013. She is the founder President of the
Sri Lanka Association for Laboratory Animal Science established in 2012 and introduced
several alternative models including the Zebrafish embryo model to Sri Lankan
Researchers. Prof. Gunatilake has introduced laboratory animal science (LAS) education
to Sri Lanka in 2011 by conducting the first certificate course in LAS in the Asian Region
with the support of international LAS organizations. She is the country representative at
the International Council of Laboratory Animal Science and was a member of the Asian
Federation for Laboratory Animal Science Associations. She is also the Founder Director
of the 3Rs Centre for Laboratory Animal Science in Sri Lanka. 

PROF. RUWANI HEWAWASAM :  PRESIDENT ELECT

Professor Ruwani Hewawasam is attached to the Department of Biochemistry, Faculty of
Medicine, University of Ruhuna. She graduated from the University of Peradeniya with a
Bachelor of Science (Hon) in Chemistry and then completed an MPhil. in Biochemistry
from the Faculty of Medicine, University of Ruhuna. She obtained her PhD. in Medical
Sciences from the John Curtin School of Medical Research, the Australian National
University, Australia where she was involved in the measurement of calcium transients
and contractility of neonatal ventricular cardiomyocytes and measurement of calcium
release from SR vesicles. Her current research interests involve anthracycline induced
cardiotoxicity, protective effects of medicinal plants and lichens against various diseases
and childhood obesity etc.
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DR. HASANTHI RATHNADIWAKARA: HON. SECRETARY

Dr. Hasanthi Rathnadiwakara completed a Bachelor of Veterinary Medicine and Animal Science
with Second Class Honours from the Faculty of Veterinary Medicine and Animal Science
(FVMAS), University of Peradeniya (UoP) in 2018 and became a Certified Veterinary Surgeon in
2019  and worked as a Temporary Lecturer at the Department of Veterinary Clinical Sciences,
FVMAS, UoP in 2018. She is currently working as a Post-graduate Research Student at
Department of Physiology, Faculty of Medicine, University of Colombo, where her main
research interest is focused on immunogenicity studies and laboratory animal science. She is
also a member of the Executive Committee of the SLALAS since 2020. 

DR. CHAMILA LIYANAARACHCHIE:  ASSISTANT SECRETARY

Dr. Chamila Liyanaarachichie is  a Senior Lecturer at the Department of Pharmacy, Faculty of
Allied Health Sciences, University of Peradeniya. She read for a Bachelor of Science in Pharmacy
(Special) followed by a PhD. in Pharmaceutical Science. Her research is centred around
Pharmaceuticals and natural products. 

DR.  SAROJA WEERAKOON:  TREASURER

Dr. Saroja Weerakoon is a Grade I Senior Lecturer in Ayurveda Pediatrics, Institute of Indigenous
Medicine (IIM), University of Colombo and Ayurvedic Consultant Pediatrician in National
Ayurveda Teaching Hospital, Colombo, Sri Lanka. She has completed her Master Degree in
Ayurveda Pediatrics, University of Colombo and PhD. Degree in Faculty of Medical Sciences,
University of Sri Jayewardenepura. She is a clinical and academic researcher engaged in
strengthening research competence in Ayurveda and traditional Medical system in Sri Lanka. Her
research interests include bioactivities of indigenous medicines and Paediatric related disorders.
her current research and consulting areas are: research on Pediatric behavioral disorders and
muscular dystrophies. She is a Member of ERC - IIM and a member of Editorial Board of Sri
Lanka Journal of Indigenous Medicine at present.
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DR. BANUKIE JAYASURIYA: ASSISTANT TREASURER

Dr. Banukie Jayasuriya is a Grade 1 Senior Lecturer at the Department of Pharmacy and
Pharmaceutical Sciences, Faculty of Allied Health Sciences, University of Sri Jayewardenepura.
She received a PhD. in 2013 from the University of Sri Jayewardenepura and is currently involved
in research based on pharmacognosy and natural product chemistry.

 

MS. CHEDLIYA ISHAK:  EDITOR

Miss Chedliya Ishak completed her undergraduate education in New Zealand majoring in
Genetics and Biochemistry. She also read for both a Master of Science in Regenerative Medicine
(Stem Cell Research) and an MBA. She is currently employed as a Research Scientist at the Human
Genetics Unit, Faculty of Medicine, University of Colombo where she conducts stem cell research
and cytogenetic studies involving cancers. She received a Young Scientist Award (Neuroscience) at
the Federation of Asian and Oceania Physiological Studies (FAOPS) conference for her work on
Neural Stem Cells. She also had the opportunity to visit the KALAS symposium in South Korea by
virtue of the Next Generation Academic Exchange Award.

PROF. SUGANDHIKA SURESH:  MEMBER

Professor Sugandhika Suresh is attached to the Department of Biochemistry, Faculty of Medical
Sciences, University of Sri Jayewardenepura. She has a keen interest in research on traditional
medicine and herbal extracts and has contributed to the scientific validation of these during the
past two decades. She is a pioneer in conducting registered clinical trials for traditional herbal
medicines in Sri Lanka. She  has been involved in Laboratory Animal Science since 1998 and is the
Coordinator of the Animal House at the University of Sri Jayewardenepura. She has contributed
extensively to promote the ethical and responsible use of animals in research. She was also the
Founder Secretary (2012-2014) and President (2015-2016) of SLALAS.
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Dr. Mayuri Thammitiyagodage is the current Head of the Laboratory Animal Centre, Medical
Research Institute. She obtained the JICA (Japan International Cooperation Agency) Certificate on
Laboratory Animal Science in the year 1996. She was the recipient of the Colin F. Burrows
international scholarship offered by the North American Veterinary Association in the year 2017.
She was the Past President of the Sri Lanka Association for the Laboratory Animal Science in the
year 2014 and the President of the Section A of the Sri Lanka Association for the Advancement of
Science. (SLAAS) in the year 2015. She had been the chairperson of the General Research
Committee of the SLAAS in the year 2019.
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PROF. SUMITH MAGAMAGE: MEMBER

Professor Sumith Magamage received his Bachelor in Veterinary Medicine and Animal Science
(BVSc) degree from the Faculty of Veterinary Medicine and Animal Science, University of
Peradeniya, Sri Lanka in 2000, and his Master of Science  and PhD. in Reproductive Physiology,
Endocrinology, and Reproductive Biotechnology from the Department of Bio resource
Production, Kobe University, Japan. He received his post-doctoral training in Reproductive
Physiology/Cell, Molecular Biology and Biotechnology at the University of Nebraska Lincoln,
USA. In 2017, he was awarded the Endeavour Fellowship in Australia. He is currently serving as
a Professor in the Department of Livestock Production as well as Dean of the Faculty of
Agricultural Sciences of Sabaragamuwa University. He was the Head of the Department of
Livestock Production, prior to be appointed as 7th Dean of Faculty of Agricultural Sciences.
Apart from these inter-departmental commitments his teaching and research are widely
perceived on human -animal interface studies mainly focus on reproductive biology and
biotechnology.

 
DR. MAYURI THAMMITIYAGODAGE:  MEMBER

DR. PRASADI DE SILVA: MEMBER

Dr. Prasadi De Silva completed a Bachelor of Veterinary Medicine and Animal Science with First
Class Honours from the Faculty of Veterinary Medicine and Animal Science (FVMAS), University
of Peradeniya (UoP), Sri Lanka, in 2009. She obtained her first Master of Science in Fisheries and
Aquatic Resources Management from the University of Sri Jayewardenepura and the second
Master of Science from the Department of Aquatic Bioscience, Graduate School of Agriculture and
Life Sciences, the University of Tokyo, Japan. She completed her PhD. in Immunogenetics from
the University of Tokyo in 2020.  In 2013, she established the first Zebrafish Research Unit in the
country at Uva Wellassa University, Sri Lanka as an alternative for using Laboratory Animals in
Toxicity studies. She has published several papers on Fish Embryo Toxicity Testing and zebrafish
research since. Currently, she works as a Senior Lecturer at the Department of Animal Science,
Faculty of Animal Science and Export Agriculture, Uva Wellassa University, Sri Lanka. 
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Dr. Gihani Jayaweera is a Lecturer in Physiology at the Department of Basic Sciences, Faculty of
Allied Health Sciences, General Sir John Kotelawala Defence University. She is also a registered
Veterinary Surgeon in the Sri Lanka Veterinary Council. She aims to replace and reduce animal-
based experiments through persuasion, increased communication and training in the use of
alternative techniques.
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DR. KALPANI RATNAYAKE: MEMBER

Dr. Kalpani Ratnayake obtained a Bachelor of Science in Human Biology (special) from the
Faculty of Medical Sciences, University of Sri Jayewardenepura in 2012, and in 2018 went on to
obtain a PhD. in Biochemistry from the same university. Currently, she works as a Senior
Lecturer at the Department of Pharmaceutical and Cosmetic Sciences, Faculty of Health
Sciences, CINEC Campus, Malabe. She has won several awards for her research, including the
Postgraduate Research Award (2019) from the Sri Lanka Association for the Advancement of
Science (SLAAS) and an International Award at the 64th Annual Meeting of the Japanese
Association for Laboratory Animal Sciences (JALAS) in 2017 in Fukushima, Japan. Her research
interest is in anti-inflammatory activities of natural products.

 

DR. GIHANI JAYAWEERA:  MEMBER

DR. RAMANI KARUNAKARAN:  MEMBER

Dr. Ramani Karunakaran is a Veterinary Surgeon working at the Laboratory Animal Centre at the
Medical Research Institute, Colombo 08. She obtained a Bachelor of Veterinary Science and
Master of Arts in Public Administration from the Madurai Kamaraj University, India. She has also
obtained special training in Biotechnology covering gene-based techniques for research in the
year 2014 at the Indian Veterinary Research Institute. Currently, she is engaged in research
involving laboratory animals and alternatives to laboratory animal research.
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DR. SURANJI WIJEKOON:   MEMBER

Dr. Suranji Wijekoon graduated from the Faculty of Veterinary Medicine and Animal Sciences,
and obtained an MPhil. from University of Peradeniya and a PhD. at University of Hokkaido,
Japan. She was the recipient of a Japanese government scholarship in 2014 and fulfilled
internships at Glasgow University and Washington University in St. Louis. She was a member of
American Society for Bone and Mineral Research. Her research interests include stem cell
biology and understanding the mechanism of action concerning disease-modifying arthrosis
drugs. She studies the extensive reciprocal interaction between immune and skeletal systems
that are obviously relevant to pathogenesis of bone erosion as seen in rheumatoid arthritis and
similar disorders.

 

Feb 2021
SAAT-SL members were given the opportunity to access a webinar on new "ISO
norm 10993 – 23 on the Irritation of Medical Devices" as a means of getting
acquainted with novel in-vitro techniques. 
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