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ABSTRACT

Holothuria scabra is one of edible marine animals which is widely consumed by
Chinese and local Sabahan people, who believe in the medicinal properties offered by
the species. This work was focusing on H. scabra in the attempt of finding new
therapeutic properties, because of its large availability in the coastal area of Sabah and
ability to be widely bred in hatcheries for restocking purpose. The study comprises of
two types of study: anti-gastric ulcer and acute toxicity test, to investigate the
existence of anti-gastric ulcer property in the species and its safety for human
consumption. In the anti-gastric ulcer study, 150 mg/ml H. scabra water extract was
administered into rats that had been induced with gastric ulcer by using acetic acid.
Histology of the stomach was examined and the gastric mucous was estimated by
using spectrophotometer. The toxicity test was conducted by giving H. scabra water
extract with the doses of 5, 50, 300 and 2000 mg/kg into four groups of rats, whereas
the control group received distilled water. Survival and toxicity signs were carefully
observed for 14 days, in addition to performing the blood analyses and
histopathological examination of liver and kidney tissues. For the anti-gastric ulcer
study, the stomach tissues from both groups of treated and untreated were recovering,
with no significant difference in terms of structural changes and inflammatory cell
infiltrates. The treated rats did not produce significant higher amount of gastric
mucous as compared to the non-treated rats, except on the day 12 of the experiment.
In the toxicity test, no mortality and toxicity signs were observed throughout the
observation period. Gross examination on liver and kidneys showed no changes in
appearance, size, and colour of the organs when compared to the control group.
Statistical analysis of the Kruskal-Wallis H test produced no significant difference in
body weight between the control and all treated groups after the treatment, x?(4, N =
23) =5.754, p = 0.218. The haematological and biochemical blood parameters of the
treated group of rats also showed no statistical difference as compared to the control.
However, histopathological examination revealed presence of necrotic tissues and
cellular damages in the liver and kidneys of all treated rats at all doses of extract. The
study suggests that the effects of H. scabra water extract on the healing of induced
gastric ulcer in rats were not conclusive. However, since blood analyses results and
histopathological findings of the acute toxicity study were contradict, sub-acute
toxicity is suggested to be conducted in future to further confirm the toxicity level of
the extract.
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2000 mg/kg doses of extract. n =5 in 50, 300 and 2000 mg/kg
groups and n =4 in 5mg/kg and control groups. Means were
not significantly different in all groups (Kruskal-Wallis H Test,
p value less than 0.05 (p < 0.05) is the significant value

Liver tissues from control group of rats showed normal
hepatocytes (H), and structures of central vein (CV) and
part of portal triads (PT). (a) Magnification: 200X

(b) Magnification: 400X

Liver tissues from rats treated with 5 mg/kg H. scabra
extract showed increased mitotic figures (MF), degenerated
hepatocytes (DC) and incomplete portal triads (PT).

(a) Magnification: 400X (b) Magnification: 400X

Liver tissues from rats treated with 50 mg/kg H. scabra
extract showed degenerated liver cells (DC).
(a) Magnification: 200X (b) Magnification: 400X

Liver tissues from rats treated with 300 mg/kg H. scabra
extract showed total disruption of central vein (CV) in (a)
and degenerated liver cells (DC) in (b).

(a) Magnification: 200X (b) Magnification: 400X

Liver tissues from rats treated with 2000 mg/kg H. scabra
extract showed increased number of mitotic figures (MF)
and areas with degenerated liver cells (DC).

(a) Magnification: 200X (b) Magnification: 200X

Kidney tissues from control group of rats showed

glomeruli (G), Bowman capsule (BC), proximal convoluted
(PC) and distal convoluted (DC) tubules.

(a) Magnification: 200X (b) Magnification: 400X

Kidney tissues from rats treated with 5 mg/kg H. scabra
extract showed changes in tubular structure (TC).
(@) Magnification: 200X (b) Magnification: 400X

Kidney tissues from rats treated with 50 mg/kg H. scabra
extract showed structural changes in tubules (TC)

and glomerulus (GC). (a) Magnification: 200X

(b) Magnification: 200X

Glomerular loss (GL) and tubular changes (TC) in kidney

tissues from rats treated with 300 mg/kg H. scabra extract.
(a) Magnification: 200X (b) Magnification: 200X
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4.45 Kidney tissues from rats treated with 2000 mg/kg H. scabra
extract showed degenerated cells (DC).
(a) Magnification: 200X (b) Magnification: 200X
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CHAPTER ONE

INTRODUCTION

BACKGROUND OF STUDY
Throughout several decades, extensive studies and works have been conducted to find
biologically active compounds from natural sources like terrestrial plants and
microorganisms, which can potentially be developed into new drugs and
pharmaceutical products. It has been documented that between 2000 and 2005, 23
new drugs derived from natural sources were successfully brought into the market
(Chin, Balunas, Chai & Kinghorn, 2006), whereas 19 natural product-based drugs
were launched on the market between 2005 and 2010 (Mishra & Tiwari, 2011).

Marine organisms have also drawn attention of scientists to find and isolate
new compounds. Many of them have been attributed to certain biological activities,
but eventually, very few have been marketed or are under development (Murti &
Agrawal, 2010). The utilization of marine organisms as one of the natural sources for
isolating bioactive compounds began in the early 1950s when spongouridine and
spongothymidine were firstly isolated from the Carribean sponge (Cryptotheca
crypta). Both are used until today, respectively as an anticancer drug and antiviral
drug, following its approval 15 years after the findings (Chin et al., 2006). Apart from
sponges, shellfish, oyster, squid, and sea cucumber are other organisms of interest that
have been explored by researchers, for their potential therapeutic effects for the
treatment or prevention of various diseases in human.

Ridzwan (2007) mentioned distinct uses of sea cucumbers in two different

regions in Malaysia. In the Peninsular of Malaysia, certain sea cucumbers from the



genus Stichopus, which are also known as gamat among the locals, are widely
consumed for its medicinal properties such as for the treatment of internal injuries.
However in Sabah, some species of sea cucumbers are taken as food as well as used in
some practices on the basis of folks and traditional beliefs. In addition, the marine
animal has long been consumed by the Chinese as part of their cuisine, and is
traditionally believed to offer a wide range of medicinal properties against various
diseases as well as promote better human health. The traditional Chinese medicine
believes that sea cucumber nourishes blood, vital essence, kidneys and reduces
intestinal dryness; hence is commonly used to treat weakness, impotence and
weakness of the aged, constipation, and incontinence (Chen, 2003).

Correspondingly, it also has been demonstrated in previous researches and
studies that certain sea cucumbers possess such properties as antiangiogenic (Tong,
Zhang, Tian, Yi, Xu, Li, Tong, Lin & Ding, 2005; Tian, Zhu, Zhang, Xie, Xin, Yi,
Lin, Geng & Ding, 2007), antimicrobial (Abraham, 2002), antioxidant and
antiproliferative (Osama, 2009), antinociceptive (Ridzwan, Leong & Syed Zahir,
2003), for wound healing agent (Fredalina, Ridzwan, Zainal Abidin, Kaswandi,
Zaiton, Zali, Kittakoop & Mat Jais, 1999) and osteoclastogenesis inhibitor (Kariya,
Mulloy, Imai, Tominaga, Kaneko, Asari, Suzuki, Masuda, Kyogashima & Ishii 2004).
The beneficial properties exhibited by sea cucumbers are ascribed by the presence of
numerous high-value bioactive compounds. These include high level of good-quality
protein such as glycine, glutamic acid, and arginine amino acids which play
significant role in immune regulation; phenolics and free radical scavengers for
anticancer agents; fatty acids for tissue repair and wound healing properties; and

mucopolysaccharides and chondroitins for treating arthritis and joint pain.



Out of many species of sea cucumbers found in the coastal area of Malaysia,
Holothuria scabra Jaeger is one of the edible sea cucumber species which can be
found in the coastal area of Sabah. The Brunei Malays who live in Labuan Federal
Territory use the marine animal for curing piles (Ridzwan, 2007). In addition, the
marine animal also has remarkable commercial value (Conand, 2006), where it is
mainly sold in the form of dried trepang or beche-de-mer in the Asian market (Hamel,
Conand, Pawson & Mercier, 2001). In China, the dried product of H. scabra is in
high demand and is typically used in the Chinese cuisines. H. scabra is also one of
special dishes among part of local Sabahan people (Ridzwan, 2010).

The claims on the potential health benefits of sea cucumbers by the Chinese
and high commercial value of H. scabra have triggered the work on this species.
Besides, the other basis of conducting this study is because of the population reduction
of one of the common sea cucumber species in Malaysia, Stichopus hermanii due to
overfishing (Ridzwan, 2010). S. hermanii, which current name is Stichopus horrens
Selenka, is generally known to have significant role in the healing of wound and
internal injury (Ridzwan, 2010). Therefore, there is a need to find another locally
available sea cucumber species that may substitute S. horrens and offer promising
good health effects. H. scabra is one of the best options because of its high
availability in the coastal area of Sabah (Ridzwan, 2007) and ability to be largely
produced in hatcheries for restocking purpose (Nurzafirah & Ridzwan, 2015).

The importance of this study can also be viewed in the aspect of consumption
of certain commercial synthetic drugs for particular treatments may have undesirable
and uncomfortable side effects in patients. For example, in peptic ulcer disease, the
drugs used include ranitidine, cimetidine, omeprazole, and bismuth chelate. Even

though unwanted effects are rare and uncommon, patients who consume cimetidine



