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ABSTRACT

Asiaticoside from Centella asiatica is claimed as a bioactive compound capable of
wound healing. In order to ensure that the pharmacological activity of the extract is
traceable and measurable, this present study attempted to evaluate the bioactivity of
fractionated extract of rich asiaticoside. The ability of the extract in accelerating
wound healing by facilitating the healing process had been evaluated via antioxidant
activity test, antibacterial activity test, in vitro scratch assay study of cell migration,
and in vivo wound excision study. The result of extraction showed that only methanol
fraction of extract contains about 2.4% of asiaticoside. The methanol fraction
exhibited antioxidant activity with ICsy value of 370.51 pg/mL as DPPH (1,1-
diphenyl-2-picrylhydrazyl) scavenger while ICsy value of 399.07 pg/mL in ABTS
(2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)) radical scavenging capacities.
The methanol fraction was found to be less active against the test organisms which
were Staphylococcus aureus (ATCC 25923), Escherichia coli (ATCC 25922),
Pseudomonas aeruginosa (ATCC 27853), Klebsiella pneumonia (ATCC 700603),
Bacillus subtilis (IMR B 145/11C), Streptococcus pyogenes (ATCC 19615), and
Salmonella typhimurium (IMR S 974/05B). In the in vitro scratch assay, methanol
fraction of extract with concentration of 0.2 and 100 pg/mL showed significant effect
of cell migration on human dermal fibroblast and human dermal keratinocyte as
compared to positive control (p < 0.05). From in vivo study, it was shown that the
methanol fraction (40%, 10% and 2.5%) induced collagen synthesis. Histopathology
data also concluded that there was dose dependant effect of the tested extract as wound
healer. Taken together, recent findings suggest that methanolic fraction of C. asiatica
extract demonstrated remarkable polyvalent activity, thus has potential as an effective
wound healer. In conclusion, the claim on the presence of wound healing properties in
C. asiatica had been well supported based on the results obtained in this study.
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ABSTRAK

Asiatikosia adalah sebatian bioaktif dalam Centella asiatica yang bertanggungjawab
ke atas penyembuhan luka. Bagi memastikan aktiviti farmakologi ekstrak C. asiatica
dapat ditentukan, kajian ini dijalankan dengan menilai bioaktiviti fraksi ekstrak kaya
asiatikosia. Keupayaan ekstrak ini dalam proses penyembuhan luka telah dinilai
berdasarkan ujian antioksidan, antibakteria, sel migrasi melalui kaedah luka in vitro,
dan luka secara in vivo. Keputusan proses pengekstrakan menunjukkan hanya fraksi
metanol mengandungi asiatikosia iaitu sebanyak 2.4%. Fraksi ini menunjukkan kesan
antioksidan dengan nilai 1Csp sebanyak 370.51 pg/mL dalam kaedah DPPH (1,1-
diphenyl-2-picrylhydrazyl) dan 399.07 ug/mL dalam kaedah ABTS (2,2'-azino-bis(3-
ethylbenzothiazoline-6-sulfonic acid). Fraksi metanol didapati kurang aktif terhadap
bakteria yang telah digunakan iaitu Staphylococcus aureus (ATCC 25923),
Escherichia coli (ATCC 25922), Pseudomonas aeruginosa (ATCC 27853), Klebsiella
pneumonia (ATCC 700603), Bacillus subtilis (IMR B 145/11C), Streptococcus
pyogenes (ATCC 19615), dan Salmonella typhimurium (IMR S 974/05B). Dalam
kaedah luka secara in vitro, fraksi metanol ekstrak dengan kepekatan 0.2 pg/mL dan
100 pg/mL menunjukkan kesan positif yang signifikan ke atas migrasi sel dermal
fibroblast manusia dan sel keratinocyte dermal manusia jika dibandingkan dengan
kontrol positif (p <0.05). Berdasarkan keputusan eksperimen in vivo, fraksi metanol
(40%, 10% and 2.5%) telah berjaya meningkakan penghasilan kolagen dalam kulit
arnab. Data histopatologi menunjukkan kenaikan secara bergantung dos sebagai
penyembuh luka. Keputusan-keputusan daripada ekperimen-ekperimen yang telah
dijalankan mencadangkan bahawa ekstrak C. asiatica menunjukkan kesan aktiviti
polivalen yang mengagumkan dan dengan ini mencadangkan bahawa C. asiatica
mempunyai potensi sebagai penyembuh luka yang berkesan. Secara konklusinya,
keupayaan C. asiatica untuk membantu menyembuhkan luka telah terbukti dan
disokong sepenuhnya berdasarkan keputusan-keputusan positif yang dicapai hasil
daripada penyelidikan ini.
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CHAPTER ONE

INTRODUCTION AND LITERATURE REVIEW

1.1 RESEARCH BACKGROUND

Wounds are perhaps, an unavoidable and inescapable part of our life. According to
Director General of Health, Malaysia Health Ministry, Datuk Dr Noor Hisham
Abdullah, wounds are a major problem in Malaysia since seven hospitals nationwide
spent almost RM1 million in 2013 to manage patients with wounds (Veno, 2014).
Wounds may be generated by physical, chemical, thermal, microbial or immunological
insult to the tissue (Thakur, Jain, Pathak, and Sandhu, 2011). Different types of
wounds may require different types of treatments.

The human body is created with a complex self-healing mechanism. The
healing process is stepwise, which consists of four different phases that overlap with
each other. These phases are the haemostasis, inflammation, proliferation, and
remodelling or maturation phase. Normally, the phases of wound healing progress in a
predictable and timely manner. Abnormal progression of these phases leads to poor
healing of wounds, resulting in either a chronic wound or pathological scarring
(Thakur et al., 2011).

Factors that commonly lead to abnormal progression of wound healing are
microbial infection, diabetic condition and poor blood circulation (Thakur et al., 2011).
Under these conditions, the management of wounds can become complicated and
sometimes costly. In order to overcome these problems, various products have
appeared in the market to heal wounds in the shortest time possible and to increase
patient compliance by minimizing pain, discomfort and scarring. However, it is

important to recognize that wound care should always support the natural healing



