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CHAPTER |

INTRODUCTION

Background and Rationale

Recurrent aphthaot - manifested as an erosion of

epidermal layer of non-ke d-oral rwosa-suﬂlablal and buccal mucosa, is
a common oral mu e 3 t.5-20% in general population
worldwide, the cau Khandwala et al., 1997;
Natah et al., 2004; Scu v : 6). inicé ife ' aII round to ovoid lesion,
covered by a ‘ ] surrounded by an
erythematous (red hale specific classes: minor
(MIRAU), major iMa nd He I‘ G 1 ‘\\, to the size, number and
duration of the ulc A on form, consisting of 70-
87% of the populatio sted as 1-5 small round to
ovoid lesions with less t onis, 1996; Shashy and Ridley,
2000). The specific cause ‘r- = m--Eu-—-:_- NS unkhown but probably involved
multifactorial p ocess_an “fac ch._as trauma, stress, infective
agents, nutritienakand immunol ne d was ¢ ated with significant
pain that interfere. atments are primarily
aimed at pain reIi speeding healing and reducing recurrence. A variety of topical and

systemic therapies Wcludlng antibiotics, eniyj]atlc preparations, non-steroidal anti-

inflam r\mgzj ﬁﬂ;ﬁm wﬂﬁl j to relieve pain,
reducﬁ of ‘the "ul ﬁ rre cfla n et al.,, 1997,
Ylikontiola et al., 1997; ChandrasekHar et al., 1999; Murray et al., 2005). Valyihg degree
%A QAR RV AR E R

q—|erlofson and Barkvoll, 1994; Kerr et al., 2003; Delavarian et al., 2007).
Centella asiatica (Umbelliferae), also known as gotu kola is commonly found in

many parts of Asia, China, India, Sri Lanka, Indonesia and Madagascar. Centella

asiatica is a pantropical plant in Thailand that is normally consumed as a tea or juice



(Punturee et al., 2005). It is a medicinal plant containing mainly asiaticoside, asiatic
acid, madecassoside and madecassic acid. Traditionally, Centella asiatica has been
used for the treatment of eczema, psoriasis, and leprosy (Sampson et al., 2001). It is

extensively evaluated for a wide stum of pharmacological activity including

improving learning and memory. adaha i e ), antimicrobial, antifungal (Jagtap
| | ., 2003; Yun et al., 2008) and
wound and ulcer healing ‘ aquart et al.,y1 003 Cheng et al., 2004; Lu
et al., 2004; Kimura ¢ , un et al., . thermore, lesion size in minor
aphthous ulceration was A if | 5 elnE( ntalnlng a crude extract
of Centella asiatica (\ ) : V 19S 1,4 9) {o vercome a fluctuation of
biologically active A' | A o is . rude extract of medicinal plants,
activity-guided iso / : -“ " 2 dized extract of Centella
asiatica ECa 233 which | hite ', vhite titra ‘ tract of Centella asiatica
containing triterpenc | 15180 1 { tio C soside and asiaticoside is
A ¥ oflburn wound and the safety
profile of ECa 233 haVe ‘ 4 strated 2 antisira, 2009; Wannarat et al.,
2009). ' ' |

Objective =3
\" E

The preseBstudlies aimed to evaluate c efficac% a standardized extract

of Centella asiatica E‘Qa 233 oral paste in companson to 0.1% triamcinolone oral paste

. Mﬂﬂﬁﬂ%?ﬂﬂ”’fﬂ?

QWﬁaﬂﬂ‘iﬂJ URIINYIA

The standardized extract of Centella asiatica ECa 233 oral paste has efficacy in

the management of minor recurrent aphthous ulceration (MiRAU).



CHAPTER 1l

LITERATURE REVIEWS

Recurrent aphthous ulceration (RAU)

An inflammatory. cor ,,; ) ﬁﬁgy characterized by painful,

cosa (Natah et al., 2004).

Recurrent aphthous ; el clinical fo r abl 1): minor aphthous ulcers

(MiRAU), major aph A r erpetiform.ulcers (HU) (Woo and Sonis,

aphthous ulcers is the most

Ulcers are small less than

1 cm in diameter and n A C between 1 and 3, oval or round
shallow ulcers usually with “a-grey-white domembrane enveloped by a thin
erythematous halo. It usually e sd-mobile surfaces particularly the

buccal and labial mucosa and floor of the mouth but is-un: ;‘- mon on the gingival,
palate or dorsuka 0 01 " of childhood RAU.
These lesions recyat varying frequencies (from every few y@s to almost constantly).

The ulcers heal W|th|rk.10 14 days without scar in

ELUH A nﬂjﬂ.ﬁ Hﬂﬂ f ‘5

greater than 3 cm) and deeper. Because of the greater depth, they are more painful,
slower to heal. These lesions are similar in appearance to MiRAU, but they are larger

than 10 mm in diameter, single or multiple. These ulcers have a predilection for the lips,



soft palate and fauces (but can affect any site). They persist for up to 6 weeks and often
heal with scarring. MaRAU usually has its onset after puberty. It is chronic and persists

for up to 20 years or more.

(ée name is derived from the

supposed resemblance . '?», 5 Of primary_herpes simplex virus (HSV)
infection, but HSV canpet® &dffor ' ¢ ’"*-..,h ny other forms of RAU. In
general, RAU is confi i touthg! ;,f“ ‘ , ’ I ucosal surfaces, while
[ ‘, “ nd to bone such as
gingival and hard p g : ). HU ari .\u,, 1-10% of patients with
RAU, being charact i re t ‘crops \ idespread, small, painful
( ‘ ‘ - ly in the posterior part of
the mouth and typica 1 , i-,‘ ; { " ring. There maybe up to 100
ulcers at a given time,‘ e Ze B&¢ - diam , élthough they tend to fuse to
become large and irreglar. L h ted that HU might have a female
predisposition and also tate her RAU types or represent a
spectrum of oral
\ ‘ ave recurrences only

two to four times Eh yer. Other ma > almo ontinuou@wease activity with new

ulcers developing as oIder ulcers heal, or may have ulcers associated with systemic

dSQaSﬁUEI’JﬂEWl'ﬁWEﬂﬂ‘i
qmmmm UNIINYIA

Most patién



Table 1 Characteristics of the different types of RAU (Porter et al., 2000).

Minor Major Herpetiform

Sex ratio M=F ‘ M= F>M(?)

Age of onset | ‘ ‘ 20-29

(years) ‘ # .

Number of ulcers . ! 10-100

Size of ulcers (mmz) 1 — | 1-2*

Duration (days) | <30

Rate of recurrence < Monthly

(months)

Sites Lips, cheeks,
tongue, pharynx,
palate, gingiva,
floor of mouth

Permanent scarring '» ‘U !:,.r' — - ] Uncommon

* Can be larger if there i is a fus fﬁ

Table 2 Recurt: and Ridley,

2000). %"

Descriptive

SLER ﬂEWIWEJ‘]@ﬂ‘S
m’mn‘mummmaﬂ

luster
Pain Yes Yes

Viral isolate Negative Positive




Diagnosis of RAU

The diagnosis of RAU is based on history and primarily clinical findings. When

the clinical diagnosis is in question, the clinician can differentiate with laboratory.

Supplemental diagnostic laboratory test: 1@s cytology, culture, polymerase chain

reaction (PCR), serology a d biops) tolc etect viral features suggestive

of HSV ulcers, which we iminat ot sideration. A culture could identify
. , >

specific bacterial or viral.i ‘Biops ' can be used. to rule out deep fungal infection

These supple | ‘" , / |Ie o\\\\ There is no specific
diagnostic test, affs ahe cludeic possible ses of RAU as following

(Table 3):

Table 3 Some systemic disea --«i- o ; ion i recurrent aphthous

ulceration (Scully a Porte ""H' ‘

i".fJ =
Disease -

Behcet’s disease a_cardinal feature but may be

more severe, and is more likely {0+ comprise major or
L

L]

nt ‘ Iso have recurrent

taneoum disease (usually

papulopustular IeS|ons or erythema nodosum), ocular

AU TRk iv2n 10 11w Sl

abnormaules

RISN IR HRIINH A

ilage




Table 3 Some systemic diseases resembling ulceration like recurrent aphthous

ulceration (Scully and Porter, 2008) (continued).

Disease Comment

Sweet syndrome ients ha similar to RAU, but with sudden

(acute neutrophilic

dermatosis) ' utaneous, p -CC : "Bapules or plaques. There

PFAPA syndrome' pharyngitis, and
e, it tends to occur in young

Jitur may be negative about
after tonsillectomy. An

ogenesis has been

go esponse to prednisolone,
ssior T lymphocyte function on

1g.levels of neutrophils about

: -~ every Z1 gays. ratients aevelop-recl ,,i ent oral ulceration,
A “ © respiratory tract

Cyclic neutropenia

E infections and lymp opéthy. er oral complications

mclude severe 9.3|V|t|s and aggressive periodontitis

ﬂ u E] ’Jm ﬂ%iﬂ maﬂ;n?myte colony

HIV dlsease Aphthou‘ like ulceration mmay be seen independeht of the

RN FRHAAHE TR 8



Crohn’s disease (CD)

Crohn'’s disease (CD), aphthous lesions are regarded as possible precursors of

typical intestinal involvement. CD is an inflammatory bowel disease in which the wall of

one or more segments of the ga S tract becomes thickened, inflamed and
‘ ‘ as confirmed aphthous lesions
within the gastrointestir — istologic srified_epithelioid granuloma. The
degrees of aphthous Iesions in e [ ne and.the colon were graded by small
bowel radiography, be ) m “ in: .- _al noscopy Typical small
intestinal CD occurredy fq ' “ | \ ‘Mz . aphthous lesions of the

small intestine, whe gologic | urredyin two of eig p ts with such aphthous
lesions of the colon (M ! C ) ‘ \

Behcet's disease is }.--‘....-I} fla | ory disorder and can present
with oral ulcers similar to RA = ? zasculitis own cause that dominated clinically
presents with ocglar, ora .:.-,__-Lg:{__._gﬂ.&,,'_.h,_'. e ocular signs are uveitis and
iritis, which can _....A-.__‘._.....-..,.-...---_'_-..-.......--_.-.._..-._.“..-. A have a hypopyon

(leukocytes inthe & -‘ s, 1997; Scully and

Porter, 2008). Thﬂause of BE

triggered by an mfe;gtlous agent in a genetlcally predisposed individual has been

S”“ﬁﬁ?f?ﬁﬁlﬂ‘iﬂ%ﬂﬂ‘i
AR AINIUNMINYINY

- oug@n autoimmune reaction



Table 4 Principal clinical features of Behcet's disease (Scully and Porter, 2008).

System Features

Gastrointestinal RAU

Urogenital b A LES S 5 penile ulcers, or both

Dermatological

crgy response
Ocular | . §3 o bosterior uveitis
litis

Musculoskeletal

Neural

PDural sinus thro noosis

Parenchymal inflammatory lesions

SMEJ’WIWITIWTJ‘S

Deep vems thromb03|s o/
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Pemphigus

Pemphigus occurs in older patients (generally those older than 60 years), with

onset usually in the fifth decade, and presents as tense bullae on the inner thighs and

flexor surfaces of the forearms an illae ins as vesicles and bullae that rupture
i ' tibodies on the surface of the
suprabasal cell layers. Or manif tati [ follow the cutaneous lesions
and immunofluoresce ili=sh: ' osition.of 1 3 in a linear pattern at the

pbasement membrane ; s raw, fed areas of skin which can be very sore and

painful. The raw areas.of ki 6 “ I arrin ‘the affected skin may become

Periodic Fever,’ ous \atitis : ' and Cervical Adenitis

The PFAPA syndrome, o’-1=-‘-- dic fever ; Srized by abrupt onset of fever,
F . FI— .
F ¥ AN ]
malaise, aphthous stomatitis, fonsilli s, nl."_ and cervical adenopathy has been

described only in pediatric.p :, S, W . ystemic onset juvenile idiopathic
arthritis, cyclic_neéu of ‘ editary fevers. It usually

begins before '&{ Aaneously before age

10. It differs from those autoin a |tié ﬁ)n—hereditary syndrome
(Matoussi et al., 2008 Padeh et al., 2008). |

ElliJ%l’MH‘mWMﬂ‘i
IR PIy SV imE NIk

gl|ad|n barley, rye and oat prolamines of the diet (Mihailidi et al., 2003). It is caused by
gluten sensitivity of the small intestines. In epidemiologic studies, the prevalence of
celiac disease rates of 1:120 to 1:300 has been reported in Western Europe. Diagnosis

of celiac disease may be somewhat hard to achieve in some of the patients due to the
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wide spectrum of signs and symptoms. Other systems may be affected by the disease
such as dermatitis herpetiformis in the skin. Some studies that Celiac disease
prevalence in patients with RAS is higher than in the normal population studies, in the

literature investigating the relationship between RAU and Celiac disease. Therefore RAU

RAU has : ~\ sopulation will suffer from RAU

at some time in theif I ion. ; ave fo ‘h\-._ n about 2% of Swedish

adults examined, though \ more common (Axell and
' the

Liedholm, 1990). bopulation depending on

the group studied. S t0.be infrequ in Be ouin Arabs but is especially

common in North America '#"" re comi in western countries. There may be a
female predominance in som 4"‘ comm , and 40% of selected groups of
children can hge a history-of RAJLA high pret & and severity of disease has been

found in studentsiwith a high socio-economic background (Na ;} aI 2004; Eris et al.,

Factors predlsposmg ‘gp RAU

ﬂil&lﬁ‘ﬂﬂﬂ‘iwmﬂ‘ﬁ
LN NN AR

selected groups of children can have a history of RAU, with ulceration beginning before

2007).

5 years of age and the frequency of affected patients rising with age (Porter et al.,

1998). In the adult population, the first ulceration appears before the age of 30 in 60-
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85% of patients. A slight predominance was found for females, and there may also be a
female predisposition in affected children. A decreased prevalence has been noted in
males, though not females, over the age of 50 in the Scottish population whereas

population studies found a decrea3|'irevalence with age in both sexes in the

parents have ulce i fs] ' COrrelati : ' ‘in identical twins, but only

20% when neither p ‘ U Ne \eless, the 5 a clear variability in host

2003).

Some stuﬂs have valen%of atopy among RAU

patients, but others h‘gve failed to find any significant correlation. Some patients exhibit

:'.:g;ﬂmwﬂm WL

S|gn|f|can association of RAU W|th§ specific food i Ens (tomatoes, strawrnes and

qerleent ulcers in 2 ! I Elgatl nts 00 and Sonis, 2 Besuiel al., 2009).

Some patients correlate the onset of their ulcers to exposure to certain food, but
controlled studies have failed to disclose a causal role despite the fact that certain foods

triggering positive skin-prick reactions will elicit pain when they are topically applied to
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aphthous ulcers. In one report, leukocytes from patients with RAU released histamine in
response to environmental and food antigens. Dietary manipulation significantly
improves RAU in only rare instances (Porter et al., 2000). Furthermore, a double-blind

ented diets found that both groups showed

study using gluten-free and gluten-suppl

marked placebo response (Scully

ng pregnancy and oral
contraceptives ( ‘that a minor subset of
women with RAU h Iset of menstruation or the
luteal phase of mens P Hst' no Me ‘dev RAU after the age of 50,
v i firet c - 50-59 years had been

reported. However, veen ~and menopause has not been

Drugs
-anik-inflammatory drugs

(NSAIDs) (diclofey: phenylace prionic aciﬂarely given rise to oral

ulcers similar of RAU Potassmm channel blocker such as nicorandil (used in cardiac

i‘?fi?ﬂﬁﬂlﬂﬂ?ﬁiw LT, s v

true apht ae (Scully et al., 2003). Ubwever such tyas of ulcers usuallyﬁcur as an

IR FURAITNYINE
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Zinc Deficiency

The improvement of RAU with zinc sulphate supplementation were described in

an open trial and in a case report of aphthous ulcers with zinc deficiency and

immunodeficiency, but such |m . not be confirmed in later studies. The

level of serum of zinc of 0,’ ‘ ) : on a lower level within normal
range, and serum Copper was: ~ . Or. ent using 50-200 mg of zinc

sulphate appeared to Vi th "ym oms in ,' it ma r|ty of patients. So far no

information exists on i 0 ment (Bor et al., 1990).
Though som elationship between RAU and
deficiencies of foli 2, B6 or B12 have been
demonstrated to be t s than in controls (Piskin et al.,
2002; Koybasi et al.; 20086). ic defic e been found in about 20% of

Py
patients with RAU (Thongpra gan et al., 2006). Low serum ferritin

levels were found in 8-12%-of . pared with 3-5% in control and the
level did not diffeRifi ¢ 12002), A cohort of Scottish
patients found,b ~£ vitamins B1, B2 and
B6. Fifty eight pa@ts with RAU g nin B reblcment therapy were found

to improve symptoms‘of RAU (Garcia et al., 2009 Volkov et al., 2009).

ﬂummmwmm
QW‘TﬂﬂﬂiﬂJ UAIAINYA Y

Earlier studies have documented an association between RAU and a variety of
psychological factors such as anxiety, repressed hostility, depression, psychological life
stress, as well as job related and other stressors (Pedersen, 1989). Patients have often

subjectively associated the appearance of RAU with increased stress. Psychological



15

illness has been proposed to initiate some episodes of RAU and there are sparse data
to suggest that some patients may benefit from antidepressant therapy (Porter et al.,
1998; Gallo et al., 2009). Environmental or emotional stress has been reported to

precede the first RAU outbreak in 60%

of patients and in approximately 21% of recurrent
cases. A more recent study, |n A ?

on or imagery treatment program was
ncy of ulcer recurrence for all

oNns "| development of RAU

and use of any for ‘ 0. " ( \‘u , all groups using tobacco of
one form or others h ' :*‘ f'RA \.. nsmokers (Woo and Sonis,
0 okers, for instance, in a

more recent study on ) '('d el \d to be active smokers compared
e l ) "nrease keratinization of the
mucosa, which in turn may ref '-'".'?“ MUCO! susceptible to ulceration. Subjects
who quit smol_qng are_less® _, ) G I~ i hey use nicotine replacement
therapy as c,;--f ‘ 0-do not use nicotine"r > repie ment therapy. The
nicotine is prebably 7 | ts may result from

influences on .“' function, althoug sse agents mamalso exert direct anti-

inflammatory effects‘)-(owever the mechamsm by which cigarette smoking protects

~HUYT WET FNEINT

Local trauma

ARSI TUNNAINEIALL..

Iocal trauma such as anesthetic injection, dental treatment or toothbrushing would or

would not trigger aphthous ulceration in these patients is still unknown (Kvam et al.,

1987).
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Infectious factors

Bacterial agents

An association between RA a ptococci has long been suggested as
important in the pathogenesis of RAU, eitl ' ct pathogens or as an antigenic

stimulus culminating in the.genesis i ‘conceivably cross-react with

F F
_}H‘ -'.l""

e

evidence is still incomplete .--'---=-— ons-—fol

. . .‘ L . .
comparison with the '—f""ﬁ,\tﬂ !f,’.-' ure < hcet's disease remain unclear

mited oral involvement of RAU in

(Freysdottir et a1

¢ |
association ofk tedwand the possible
associatio u vith ﬁﬂ (Porter et al.,

1998). Oﬂr studies failed to detec‘.h HSV antigen in the biopsies, and Hvannot be

L ERAAP 1 0 MR 11T R

with RAU (Studd et al., 1991). Antivirals such as acyclovir, highly effective against HSV,
appear to have only equivocal clinical effect on RAU (Pedersen, 1992). Further studies

have detected VZV-like DNA, CMV-DNA, Epstein-Barr virus (EBV-DNA) in some oral
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ulcer biopsy specimens from some RAU patients (Pedersen and Hornsleth, 1993).
Furthermore, VZV DNA can be detected in lesional tissue by PCR (Porter et al., 1998).
Antibodies to CMV may be significantly clevated in some RAU patients, and CMV DNA

has been detected in ill-defined oral ulcerations in non-HIV-infected persons (Rogers,

The pathogenesi A Y ) minantly cell-mediated immune
response in which tumor necr s-facto! -; o ), plays a major role. TNF-QL induces
inflammation by its effe ---"a.-:.‘ 8 ‘?‘ ‘;',“r'- dhe and_neutrophil chemotaxis (Healy

et al., 1997). "-‘-"li?""""""-"5"-'"g“-"‘"‘=-"'-'=‘“="-'=“‘=““";'ls oheral blood CD8” T-
lymphocytes or.e ec ?} and non-affected oral

mucosa of RAU p&nts (Albanidou-Farmaki et al., 2007). A r@vonuclear (lymphocytic)

cell infiltrate in to trie epithelium in the preulcera‘uve stage followed by a localized

popula ﬂqﬁrﬂ ?‘1 ?m) Wﬂj@ erythematous
halo repr ther=eytok as natural Killer
) and interleukin ( , IL-10 eells play a role ﬁRAU (Lin et al., . Serum

99 mmfwm@w BB

ng have all been reported in different groups of RAU patients (Olszewska et al., 2006).

Normal or reduced immunoglobulin levels have been observed in other groups of RAU

patients (Olszewska et al., 2006; Guimaraes et al., 2007).
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Clinical Features

RAU clinically manifests as small round to ovoid lesions, with a crateriform base.

For 24-48 hours preceding the development of a minor aphthous ulcer subjects may

erythematous halo dev

(Shashy and Ridley, 2
Signs and Sym

Besides ‘ e ulcers are present,
especially pain is inCrease ‘ -: “con \ f spiey, acidic liquids and hot
ements or rough foods. Few
other signs and sympto ( ; thes ns. ‘ asionally, a patient may have
submandibular Iymphade‘no 1S er 0 nde palpation, but temperature
elevation and other con .‘:g,-__ . :J{i" s usually are lacking (Kutcher et
al., 2001). ..

=

Management of Iﬂ m
' th ‘ therapy reliably
effectiv u ﬂmv i ﬂcﬂjﬁ stemic disease,

require rmrral to an appropriate sp?mahst for deta|led evaluation and smtable therapy

AR TANTTIRE ARTI0E TAEL

ScuIIy et al., 2003). There is a multitude of therapies for RAU, the goals of therapy are

(Shashy and Ridley, 2000):
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1. Control the pain of the ulcer and decrease other symptoms.
2. Promote ulcer healing, reduce ulcer number and size.
3. Prevent recurrence or increase disease-free periods.

The best treatment is the one which will control ulcers for the longest period with

minimal unwanted effects.
Topical agents

A variety of - lave been used with variable
success. Topical age | 8s the 3 b S|de effects (Scully and

Porter, 2008).
Corticosteroid
Topical cortic / of therapy, are non invasive,

relatively benign in rég ‘ ¢ erse—oft and h |e proven to be a beneficial

treatment of RAU in numerou: .';.'...-.,- 3 ‘Cofticosteroids in the treatment of
__,.-"f'P

RAU is based on the assumption: u». ,{H S 2 inflammatory lesion (Yoke et al.,

2006). The i ,s.A..-.....--_.._......A......-._.A.._._..-...._--........._,..---....-_.,,.:j,g g-term or repeated

use or both, .~}~ ar

of these agents iﬂe occ 5

for antifungal Iozenge.g or mouth rinses Scully and Porter, 2008).

uﬁﬁmﬁ By

of RAU because of their anti- mflawmatory effect aEantl immunologic wpemes of

él:ﬂ(lflc?\(ﬁl ! “ﬂﬂ q| m |Vlﬂ1 K&tﬂ Oral
ase) can be applied to ulcers two to four times a day (Scully et a This

preparation also provides a protective local coating for the ulcer. Triamcinolone and

ble ith the long term use
asis, which ,my necessitate the need

fluocinonide gel in oral base have been used to decrease the duration of ulcers and

increase the time between episodes (Shashy and Ridley, 2000).
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Other anti-inflammatory agents

®

Amlexanox
® 2 J "fc._h @ 4 ; ® . . .
Amlexanox or aphtheal or aphthas : anox paste), is a topical anti-
inflammatory and anti-a ug ich it he formation and release of
histamine and leukotrienes mmas iils and mononuclear cells (Liu et al.,

2006). There have been.afumi f studies ' -..,_ﬁ safety of 5% amlexanox

effects in healing aphthous

paste in the manageme RAY ing some be -‘-«'

\

(approvedbytheF ) and Can: W ay become mtheUK(MurrayetaI

available in the USA

nox oral paste applied to
ulcers two to four_ dai ‘ _ onside educe oif pain, size, erythema and

" s ‘ f patients with RAU were also
reduced by Amlexanox (Uiu et af20¢ a.; e eff 5 to amlexanox paste are rare

and comprise a transient mild I ng-atihe application (Khandwala et al., 1997).

Diclofenaﬂ
ojs markable relief
from pain of e nﬁ ' ﬁﬂﬂﬁ?on diclofenac

producesq"a potent anti- mﬂammatgry action by |nh|b|t|ng cycloxygenase thereby

LR TANTT I AT TINYTRY
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Benzydamine

Benzydamine hydrochloride mouthwash or lignocaine gel is non steroidal anti-

inflammatory drug (NSAIDs) that has been assessed formally but did not aid healing

(Scully and Porter, 2008).

rme Iazme applied three times
daily, significantly re, Ged , ‘ ber of ulcers. The mechanism of action
is thought to be T fue ) ’ s , inhibition of oxygen metabolite

production by poly‘ pher ‘ _ or ir tion 0 .w clease of leukotrienes from

Antimicrobials

Chlorhexidine

Chlorhexigline queous T be Of some benefit in the

-

management 0 ‘P'.- 0 ﬁ‘ U and increase the

number of ulcer-ffée day

ce O ulcers. Chlorhexidine is

generally used as O 2% w/w mouthrinse or 1% gel (Addy an Moran, 1997).

%%ﬂ?ﬂﬂﬂiﬂﬂﬂﬂi
ahmmﬁmﬁz BIN Y IbIMES b,

nd Porter, 2008).
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Cromolyn

Cromolyn has been used in patients with RAU. It is used as drops or lozenges in

the dose of 20 mg four times daily to increase time between recurrences and decrease

Penicillin

Penicillin G | i \es or cillin® is a narrow spectrum antibiotic
with known bacteri ‘has been demonstrated to

th sf of RAU, by mechanisms which

reduce ulcer size ,
remain unclear. Penicilli “hadz i fects such as sensation of pain or

burning immediately followi “fﬂ;e ma’d' oche (Kerr et al., 2003).

Tetracyclines

T = X

Several ie enml of RAU have been
I tetracyclines and doxymycine relieve the"

shown that tetracylfnﬂmhlblted prostagluln production, inhibited collagenase

W AR WE AT

latent form Ylikontiola et al., 1997). Chlortetracycllne or aureomycm mouthrlnse were

’QW] [ERRIPIb oK (FdinFa g

regnant or lactating mothers (Sahba and Mohammadalipour, 2005 Henricsson and

conducted. Topi in of RAU. It has been

Axell, 1985).
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Systemic agents

Corticosteroids

(Macphee et al., 1968;

‘ anti-TNF-0L agent, is an
orally active meth 4 i ! £ mm ~~ oressive action such as
interference in nettroflil erice ;) | _ :nd B-lymphocyte activation and
NK cell activity (Thor illine r resc bed at a dosage of 400 mg
three times daily, signifi 8 of RAU after 1 month of treatment,
but about 10% of patients -' | ha symptoms (Chandrasekhar et al.,

1999).

Vs

ColchicinE '

Colchicine nﬁ;ﬂp of some clinicalbenefit in the management for RAU.

oo L YIS TR AP o

frequen f ulcers. Possibly by virtue of its action on the microtubular function of

afmaiamﬂim BYUay.

peated (Porter et al., 1998).
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Levamisole

Levamisole is believed to be a valuable immunopotentiator and encouraging

results of its use in the treatment of RAU have been described. Levamisole at the dose

'.h for the management of
RAU. Clinical benefi ali ‘dose of 100 mg daily in patients of RAU
and HIV-related oral & ‘ | s mec aver, th . adverse effects such as
i \s\ tl to short-term use, and in

women who will not get p eVLZ e ' 1990; A ' etal., 2001).

Nutrition supplements

Individuals. iencies may occasionally

-, _— -
benefit from M atients with RAU of

unknown cause well. Vite ohate or both are benefit in the

2005). Vitamin B12 at the dose of 1000

P 01 SEAE 1110 (o 1} N N

has been%und to reduce duration, al-ze and pain of ulcers (Bor et al., 1990

HIANNTIU mmwma d

Few medicinal herbs are listed as anti-aphthous agents, medicinal plants

management patlents with RAU (Volkov et al.,

preparations with anti-inflammatory and antibacterial have been used for reduction of

pain and shortening of healing time of RAU. Satureja khuzistanica and its essential oil
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preparations applied 5 drops four times daily, showed reduction of the healing time and
relief pain of ulcers (Amanlou et al., 2007). Zataria multiflora, Anthemis nobelis and
Myrthus communis reported to possess anti-allergic, anti-inflammatory and mild anti-
bacterial activities, are approved for mucous membrane inflammations. They were

#yon of ulcers and relief pain of RAU

applied 10 drops five times da|l \
(Jafari et al., 2003).

creeping plant, r traditional vegetable in

southeast Asia, Chin ' da‘g‘a&car, South Africa, and is

al., 2002; Zainol et al., 2008')-:'1111'5‘4':ﬂéni ﬁ brlie

\‘
folk medicine @kﬁ

i

aus et al., 2000)

Figure 1 Centella asiatica (L.) Urban (Umbelliferae).
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1. Name and synonyms

Centella asiatica (L.) Urban, a perennial herbaceous creeper belongs to the

family Apiceae (Umbelliferae) (Table 5), which has many common names including gotu

kola or Indian Pennywort or i‘-.‘ atic, Pen ort (English). The synonym such as
Hydrocotyle Asiatique (Fre‘ 2N cot s " " bo-Kusa (Japannese), Brahma-
manduki and Brahmi-Bi ' _ ind), Asi IS W et | > and Indischer Wassernable
(German), Tung Chié and e se) (Brinkhaus et al., 2000), Pegaga
(Malaysia), ‘Vallarai (Indie 7 , Siz 'c‘hit et al., 2004) and Bua-
Bok (Thailand) (PUntureefét & |

Table 5 Systematip glassi 2 (Brinkhaus et al.,

2000).

Classification

Kingdom
Subkingdom
Division
Subdivision
Class
Subclass

Superorder ‘ Arahanae

U g ANy msneng

Subfam|ly "1 Hydrocotyle

FRIDINTUFHINGAY
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2. Botany

Centella asiatica is a tender umbelliferous plant with numerous creeping stems,
are slender, creeping stolons, green to reddish green in color, interconnecting one plant
to another. It is flourishing aby tly ' eas and distributing widely in tropical
and subtropical countries up 10 & u /é nd tolerates dense shade. The

. \g i ( &pn which are borne reniform-

: - ——
cordate leaves are 2 to 6.cmric ‘ ' wide, with a crenate margin and 5 to

9 ribs, with palmate nepves, soff \ i s or wit 1' few hair. The petioles are 3 to
30 cm long. The edi I L > S . fhe epicalyx are oval to
circular, with a ) ‘ ). .‘ ong and 1.5t0 2.5 mm
wide.

The petals areawhite, & : —' K, bor |, rounded bunches (umbels)
two green bracts. The
3 mm), with 5-6 corolla lobes per
flower. Each flower bear J ' S -andd S| Ie ‘ fruit is oval to globose and
has a diameter of 2 to 5 mm. The o arps a arly flattened at the sides and usually

000; Zheng and Qin, 2007).

3. Chemical co K- :

y

Various Che?ical constituents are reported in Centella asiatica such as

aaahc?e, m Hs ICY[H |m SiC |ﬂr§nose, glucose,
terpenoid, siur At:jc id, 'mr fatty Ern:] f glycerides of palmitic

acid, linoleic acid, linolenic acid arw ascorbic aoid.&also contains calcw iron and

RSO TSR ANDNH.
elong to the terpenes and flavonoi rinkhaus et al., 2000; Jagtap et al., 2009).

These compounds can be classified on the basis of their chemical structures as

following (Newall et al., 1996).
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1. Terpenoids : include
1.1 O-pinene
1.2 B-pinene

1.3 Bornyl acetate

1.4 Myrcene

2. Triterpenes: incluc ,-

4. Free amino aci cleg
4.1 Serine

4.2 Aspar

4.6 tha ate

ﬂum% HNINYINT

5.1 B-sitosterol

A9 a@'ﬂwummmaa

5.3 Campesterol

6. Sugars
6.1 Rhanose

6.2 Arabinose



6.3 Fructose

6.4 Sucose

aSi -:‘_.m-nzl

The substance of interested

FlgureZStruotur aSIatICOSI , mad

madeoassm: imd

) (Jew et al.,

29

as therapeutics was the saponin-containing

madecassie, atid (4)

35S0 e(2),asi‘acid (3) and

2000

4m@HH3ﬂﬂﬂ§Wﬂﬂﬂi
ATIEIS BEUAIRE T -

qla|med to possess a wide range of pharmacological effects, being used for human

wound healing, antifungal,

diseases.

antibacterial,

anti-inflammations, antioxidant and other
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- Skin disorders: as an universal use in wound healing and various skin disorders
such as psoriasis, keloid, leprosy, ezema, burn, insect bites and lupus.
- Gastrointestinal disease: it is used to treat gastric ulcer, diarrhea, gastritis,

colicky abdominal pain and dysentery.

- Neurological and psychi > dise: is used for mental disorder such as

anxiety, psychiatric problems, leps ! mp ,n- ' and learning.

- Nephrological . Snital dise %diuretic.

- Other diseasg:dnr s d.to be effectively used as anti-
herpes simplex virus , " aj ve ‘\‘ sion and microangiopathy.

- Microangio . Genlelld asi ca \ '.-\~ wn to be efficacious in
o ol N

*. 5 A
In animal model, aquebus extract of C a asiatica at the dose of 200 and 300

".:ﬂ'"_..n. . .
mg/kg given oraIIy for 14 _days-shd ‘-‘b" et ent in Iearning and memory. Two

doses of agueous extract increased the number of avoidances “in shuttle box and
e oo T

prolonged the,_ At a dose dependent

manner, increasemthe step dow o down épp%us and transfer latency

(TL) in elevated plus maze Centella aSIat/ca showed decrease in the brain levels of

ookl 44 (1) (AL

The extract of Centella asrat‘a at the dose of g‘O mg/kg given oralvr 60 days

VRIS INE AL

significant neuroprotective effect and proved efficacious in protecting rat brain against

age related oxidative damage (Subathra et al., 2005).
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The effect of Centella extract at the dose of 6 ml/kg given orally in rats for 6
weeks showed a significant increase in the dendritic length (intersections) and dendritic

branching points along the length of both apical and basal dendrites. Centella asiatica

extract has growth-stimulating neuronal dendritic in the hippocampal CA3 neurons

la Aasiatica at the dose of 5 mg/kg
4&6!’6 resistant against the 3-
—

1d-mitochondrial dysfunctions in

(Gadahad et al., 2008).
A standardized agu :

brain. It increased level® ' ‘ ,"‘ \ "'"‘(o. dismutase (SOD) and thiols in
striatum and reduced" leve o fr Ion ialc \\ hydroperoxide, succinic

dehydrogenase and maleate: ‘ y .a ochor ~. prain regions (Shinomol

In a clinical, sbo | ,j_ forty 1ealthy volunteers of middle age
participants receiv at various doses ranging 3gto4g
(according to body 5 showed that the Centella

asiatica enhanced many -coghnitive i ured at different time between males

and females (Dev et al., 2009). 5 asiatica is able to attenuate the age-
related decline in cogniti nCtion in eal Ny’ m “age and elderly (Wattanathorn et

al., 2008). T

X

5.2 Anti-ingtive ﬁec m
ARvilen il ienhaleta o
determi ition“a ition tion of infectious HSV-

2 virions from infected Vero cells.,gthe inhibitory eﬁﬂs of Centella extragt were also

WIRINTUUNAINE TR~
qhe result showed that Centella extract demonstrated inhibitory effect on plague
formation and also reduced the vyield of HSV-1 and HSV-2 (Wirotesangthong and
Rattanakiat, 2006).
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The ethanol extract of Centella asiatica has been tested for antimicrobial activity
by agar diffusion method compared with standard antibiotics ciprofloxacin (10 ug/ml).
Zone of inhibition produced by ethanol extract in dose of 62.5, 125, 250, 500 and 1000

pg/ml against some selected strain}s. As d

bacterial strains varied largel clude /coccus aureus, Escherichia coli,

ta obtained the growth of inhibition of four

ree fungal strains included
Aspergillus niger, Aspergille . ’ ,ACa /da tap et al., 2009).

The antibactegia : dg inge “ ',;f ella extracts against sixteen
microbial strains was dét g 0y the ¢ us -Q ne Kanamycm (30 pg/disc)
was used as the"8tanc v. e £ _"' carb e, loroform and aqueous

‘ I \-\*-. nol extract of C. asiatica
showed average zong f inhibition jedhfro ‘ 8 |2 n.1m, 8-16 mm and 8-13
mm, respectively, & fies ‘ | loroform extract showed the
cus aureus and  Vibrio

highest activity aga

parahemolyticus having m. The extract showed good

activity against the growth of ,.,,,,,....ﬂ.; Ohi, Escherichia coli, Pseudomonas
, . TR
aeruginosa and Shigella- boydii foF an llungal a « entella extract, the average

zone of inhibition.w > 12-15 mm 't...&;;.:-;;.;...,,-;,b Aspergillus niger (14

A

53 Antlcancei.

Rlidgl AWNENINLING...

Asiatic aC|d decreased viability and induced apopﬁs of HepG2 humWwepatoma

YRIRIN TR AN IR 108

qlso increased intracellula level, which in turn enhanced p53 expression in HepG2

m) (Ullah et .‘u

cells (Lee et al., 2002).
The anticancer effect of water extract of Centella asiatica has been noted on

formation of azoxymethane (AOM)-induced aberrant crypt foci (ACF) and intestinal
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tumorigenesis in male F344 rats. It has been founded that extract at a dose of 100
mg/kg significantly reduced the multiplicity of neoplasms in the small intestine. In
addition, the extract was found to significantly decrease the number of larger ACF in the

ost-initiation stage, the extract significantly

large intestine in the early stage. In th

cancer). Asiatic acid decrea
with an IC,, of ap
caspase-3 activity in

induction of Bax and

Pl

‘ Vi ) '
The methar f Ce .“215_; atica at t of 50 mg/kg/day given
:'d'n.f e i—_: Famw ¥ .‘\
orally in lymphoma-beari ic"e ot‘j_., signifi increased the anti-oxidant
. S
enzymes, like superoxide di ,- —atala tathione peroxidase (GSHPXx),

and anti-oxidants like glutathb 6(GSH) scorbic acid (Jayashree et al., 2003).
The ant|OX|dant effed%u?,_ ctof

mg/kg g|ven orally into rats for 3 week

enzymes and ‘& ’W

extract significantll revented the alterations and restored e antioxidant enzymes

Centella asiatica at the dose of 200

effect_on' myocardial marker

. myopathy Centella

included superomde?smutase (SOD), catalase (CAT), glutathione S-transferase (GST)

) WU 'ﬂﬂ'ﬁ?ﬂ I W4 e M

Gnanapragasam et al., 2004).

O DRkl X AR AR 1ok
?ente//a asiatica powder in Spraque Dawley rats for 25 weeks. Results showed that
administration of H,0, (0.1%)-induced oxidative stress in drinking water of the rats,
Centella asiatica extract and powder reduced malonaldehyde (MDA) levels and

Increased superoxide dismutase (SOD) levels and catalase activity (Hussin et al., 2007).
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5.5 Anti-inflammatory activity

The effect of water extract of Centella asiatica at the dose of 10, 30, 100 and 300

mg/kg intraperitoneally (i.p.) given to rodent models, was studied using acetic acid-

induced paw edema in ra f The er extradts )i nf//a asiatica revealed significant
anti-inflammatory activity, “show : (o ' ependent reduction in the
1 T

number of writhing wi OX| 3%, 45%;,,64% and 85% of inhibition

inhibited protein S and cyclooxygenase-2
(COX-2) enzymes in &J—'— : ddition, asiatic acid dose-
dependently reduced ‘th L - : F-OL. Asiatic acid inhibited the
NF-KB activation induced by LPS i Ciated with the abrogation of IKB-Ol
degradation and with subs’é’qﬁé:ﬂ't.‘—d) p65 and p50 protein levels

264.7 cells weresst v as ndent manner (Yun et al.,
2008). ‘

The anti- rheL#natmd arthritic effect of madecaSSOS|de at the dose of 10, 20 and

EIE W) 1130 10 L1 4

dose- dependent manner. Madecas&mde reduced t&serum level of antw lgG and

W REITRIARATRE A =

mice. Histopathological examination indicated that madecassoside alleviated infiltration

of inflammatory cells and synovial hyperplasia as well as protected joint destruction. In
vitro, madecassoside was ineffective in the activation of macrophages caused by

lipopolysaccharide (Liu et al., 2008).
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The anti-inflammatory activity of madecassoside at the dose of 3, 10 and 30
mg/kg once daily were investigated by intragastric (i.g.) from 21 to 42 days after
immunization on collagen-induced arthritis (CIA) in DBA/1J mice, evaluated by hind paw

swelling, polyarthritis index, and histological examination. In vitro proliferation of spleen

the clinical arthritis and- joi i ] ical damage, reduced the

The effec i 1ok 3¢ ic ), a reconstituted

mixture of 3 triterpe ‘ -the /ol nt as tic acid, madecassic acid and
"I_

asiaticoside at the do -, tle ctic » wound chamber model were

demonstrated. Chambers were fo—col --’-‘.._.' y 14, 21 or 28 for biochemical

"’.W{ 2/

analysis or histological examination. | oS

A increased dry weight, DNA,

total protein, .collage eptidic Ny 0 roproline was also
increased, showing "‘} natrix in the wound. In
addition, the 3 c@aonents ere also able to nulate glyﬂaminoglycan synthesis

(Maquart, 1999).

e e e
healing.'| topical'a tions'of 0.2% s of asiaticoside twice daily for

7 days to punch wounds produced 56% increase |Eydroxyprollne 57%: increase in
PAFEGE B4 44 84 b
qtreptozotocih induced diabetic rats, where healing is‘delayed, topical application of
0.4% solution of asiaticoside over punch wounds increased hydroxyproline content,
tensile strength, collagen content and epithelisation thereby facilitating the healing.

Asiaticoside was effective by the oral route at the dose of 1 mg/kg for 7 days in the



36

guinea pig punch wound model. It promoted angiogenesis in the chick chorioallantoic
membrane model at 40 pg/disk concentration (Shukla et al., 1999).
The effects of Centella asiatica extract orally administrated at the dose of 0.05

g/kg, 0.25 g/kg and 0.50 g/kg could‘ prevent ethanol induced gastric lesions in rats.

Epithelial cell prolife

Centella asiatica wa

il
growth factor (oFGF), an in po,;t A g.l

'h..-lﬂi i’
& )

tissues (Cheng et al., 2004).

)

The effects of orally” gﬂbn“\#é

i‘;ﬁ :‘ ella_asiatica (CE) at the dose of
0.10 glkg andi@i25 g/kg and asiatico :“-:_"u=-.-:*'-’-'-:":'-'~':‘-’ nglkg and 10 mg/kg for
1 day or 3 days have ' "- acid induced gastric
ulcers in rats. It Wground that ne extract reduce the size of the ulcer at days 1, 3and 7

ina dose—dependentpanner with a concomit&:} attenuation of INOS activity at the ulcer

The healing effect of ethan‘ﬂc extract of Centella asiatica at thejfdose of 800
’Wﬁ ﬂaﬁ@ﬂ(ﬂwﬁw &Win‘d Fe%m%las&l@ﬁseﬂw
Qealing, uéing incision, excision,‘ and dead space wounds models were found. The
extract of Centella asiatica significantly increased the wound breaking strength,
epithelization and the rate of wound contraction in incision wound. Wet and dry

granulation tissue weights, granulation tissue breaking strength, and hydroxyproline
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content in a dead space wound model also increased at statistically significant. The
extract of centella asiatica had the effect of attenuating the known effects of
dexamethasone healing in all wound models (Shetty et al., 2006).

The healing effects of asiaticoside at the concentration of 10 uM on human

und that asiaticoside induce type |

collagen synthesis. In additior : asiat 810 inding of Smad 3 and Smad 4,

and the nuclear translocation of the omplex were also found. The
results showed that asiatieoside.ean i ol¢] agen synthesis via the activation

of the TPRI kinase-indepé q it Sma :
‘ ._‘. tica extracts at the dose of

and 10 % (w/w) were layered on

e topical application of
asiaticoside at low dose ol = J/Wo \- increased monocyte

chemoattractant protei -1);-vascular, endothelial growth factor (VEGF), and

\

interleukin (IL)-1pB lev l., 2008).
The clinical effic f-Centelf { it the concentration of 0.50, 1.00

and 2.00% in C934P base co ;--‘%'-{e_““":‘:' and triamcinolone acetonide oral base

in treatment of aphthous:ulcers has been deme ed.in 87 subjects. It have been

shown that 050, 1.00 and 2. o _Centelfa_asiatica_getsand dfiafncinolone acetonide
L b AY )
decreased rat, € : s with aphthous ulcers

(Wangrangsimak ‘ 999).

=t INENINeINg

Aqueous extract of Centella@siatica at the CoEntration of 5 mg/pw has been

IR IRTUHITIRBA Y~

qr TA100 with or without S9 mixture (Yen, 2001).

—
o

The acetone fraction of Centella asiatica extract at the concentration of 50
pwg/mL did not induce cytotoxicity in normal human lymphocytes. Oral administration of

the crude extract and the acetone fraction of Centella asiatica to normal and tumour
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bearing mice at maximal concentration of 500 mg/mouse did not produce any toxic
symptoms while the body weights of the mice were increased (Babu et al., 1995).
The sensitizing capacity effect of extract of Centella asiatica and its triterpenic

constituents asiaticoside, asiatic acid an adecassic acid in guinea pigs, were found
to be very weak sensitizers (Hg sen, 199 i

Fluctuation of biel6gical otive stituer orm ly exists in the crude extract
of medicinal plants. EG# 2o " \ dlzed extract of Centella
asiatica containin iterf is a 0 L. and the ratio of madecassoside and
asiaticoside would 4 " 0 an 09 Recently wound healing

a T el .
effects on burn wound was Orma tocm induce diabetic rats.

.,\
3\

ECa 233 gel at con creased rate of wound

contraction and blood icity study of ECa 233 was

conducted by administra J ' ». t.into mice. The extract at the given
dose did not cause any toxic "f‘- -and death the observation period of 14 days.
Sub-chronic to_xicity study 0! _,1-._,_‘ \ _;'-i‘. e e igated on Wistar rats in four

experimental groups

were orally ad wi"‘ he dose of 10, 100 and 1000
mg/kg/day for 3 r@ths. All ECa 233 treated groups s dWed.Mdifference with regards

to food consumpt|o‘r; body weight and health in compared to placebo group.

depen qﬂ th ose monstrated that
ECa 233 was no acute and sub- chnﬁlc toxicity and sﬁty (Tantisira, 2009

ARIANNITN URINYA




CHAPTER 1lI

MATERIALS AND METHODS

Materials

1. Instruments

»nce, Thailand), 70% ethyl
nce, Thailand), cotton balls
ube of 10 g oral paste
[ "'.M: nd 0.20% ECa 233.

- A self-explag it ] cer diary booklet for self-report of number of
ulcer, size of ulces” paig scor jverse effect, oth r g application and time of
application (Appendix A). b B ’- ' \ )

j | I, ‘iv-'- "
2. Drug and test f‘f# o o

257

2.1 0.10%

22 EGa 233 was kindly

MICALS, Thailand

=5 )

P gﬂ ssor Dr. Chamnan

Patarapanich an ssociate g P,,] Department of Food
i

and Pharmaceutical Chemlstry, Faculty of Pharmaceutical Sciences, Chulalongkorn

Elflﬂ FIVTEANIE TR 1103 e A

Co. Ltd. ngkok Thailand. Study yugs were dlspensed in similar coded CoIIapS|bIe

QWWNﬂifUNﬁﬂWEﬂaEJ
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Methods

1. Study population

The protocol of a rando ‘, S ol ind, placebo-controlled trial which was
approved by the Eth|cal‘ of - of Pharmaceutical Sciences,
Chulalongkorn Universit - g : “ @y. Participating subjects with the
following inclusion ar;d exclusion cri ia e reciuited by advertising to the general

population during December#2008- The Declaration of Helsinki was

t twice within one year.

C
£

3. Presentation of inef-aphthous ers with less than 48 hour of onset and
4. Ulcers must be prese f;ﬂqu €3 #_P e location, for evaluation and

treat e [ a and floor of the mouth.

5. Willing 1o W dfr consent form.

6. Norma|ra ak al oﬁﬂete blood count,
clusion criflrid
ﬁuﬂqwﬂw§WH1ﬂﬁ

ness or diseases which m|ght affect the study, including diabetes, active

RTH S rnaa ..

orthodontic brace or an orthodontic retainer that can contact the ulcer.
3. Using chewing tobacco products, smoking pipe or cigar and consumption
of alcohol within six months prior to study entry.

4. History of anxiolytic, sedative drug or cocaine/heroin drug abuse.
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5. Treatment of systemic steroids, NSAIDs, analgesic, immunosuppressant
drug, antibiotic, oral topical medication within seven days prior to study entry.
6. Pregnancy or breast feeding.

7. On chemotherapy.

8. Abnormal haematologic

The present s o U ‘ ed ; ph pilot and comparative studies.
Assignment of eligible_subje ifto ‘groups of treat ntwas done randomly by

block randomization. | drc : ubjectsingany gro treatment would be simply

d ) . bjects to check the feasibility
of the study and to identi " aton \ st substance (ECa 233) to
be used in a large scale ¢ ve ---:‘ 'pt ré randomly assigned into 4
different groups of treatment of-ofi = 1ing 0, 0.05, 0.10 and 0.20% of ECa
233 as foIIowin‘g: »

2. Subjects receiving topical or te containing ”' ECa 233.

3. Subjects rafewmg topical oral paste contammg 0. 10% ECa 233 and

I FIETING AT

Data obtained in pilot study were used to ﬂmate the size of wulahon in

PRARIRTUHRIINY 1Y
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In comparative study, efficacy of ECa 233 in a selected concentration based on
the result of pilot study would be evaluated in comparison to 0.10% triamcinolone as a

positive control and a plain oral paste serving as a negative control. Thus, subjects were

1. Subjects recei .t\-;:" 8l paste,
2. Subjects recelv ofe ste% 0.05% ECa 233 and
 —

3. Subjects receivi : oral paste eontaining.0.10% triamcinolone.

A dry cotto Jele of the oral paste and spreading on
lesion surface. Subjects id eat - Of ._‘ at least half and hour after
the application. S ‘ Aéd t0'ap | pasted for 3 times a day; after

breakfast, after lunch an : tin > for ays. Ti e of application has to be

4. Assessment of efficac

- - —

4.1 Es_' ‘ X

Diameter of ulcer size was measured from edge to edge by a sterile calibrated

B0 b I8 ko 110 lok 110 P M

of the twmneasurements in mm Kaendwala et. al., 1997 ). Subjects wereutructed to

RN AN IR

ulcer elapses from day 0 to the first day that the ulcer size was 0x0. In addition to the
self assessment report, the number and ulcer size were cross-checked evaluated by the

investigator on the follow-up visit on day 3 and 10.
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being assessed

horizontal line between

AR AR EARYIN 1A Y
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4.3 Adverse effects

On the first application of oral paste on day 0, subject was observed for 30 min

for any possible sign of acute hypersensitivity reaction and other adverse event.

Interview on any unwanted effeci carried out by the investigator on the

follow-up visit on day 3 and 10. S to record any unwanted effects
such as burning upon ag I r taste and tingling sensation
upon application that t ' of the trial. Phone number to

call in case of seriou ‘oral paste was provided to all

subjects.
5. Study pr
Upon enrol lained to each individual
subject by the investi ent was obtained from each
individual subject. Eligib vaseline data were within the
# o
acceptance criteria. All bask data__wel ained on day 0, except for the

haematological data of a )BC), fasting blood sugar, serum
albumin, bIo"r ' - ACr),  serum aspartate

transaminase ,&“'} w,! samples were taken

on day 1 at thﬂaema oloc

aculty ofmentistry, Chulalongkorn
University.

blet ionpaire~giving. details of their
medical hist illne ﬁ We w F]sﬂ:sia Diagnosis of

MiRAU oﬁ]the basis of an appear%ace and Iocat|on of ulceration as Welu baseline

WIRS DI TR

of the dentist. Photo of ulcer was taken by a digital camera. In accompany with the
experimental kit, instruction on the application procedure of the oral paste, induction

and measurement of pain using VAS score, record of medication used as well as
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unwanted effects were given to each individual subjects. They were asked to complete
the data in a log diary booklet for 11 days. Follow-up visit was scheduled on day 3 and
day 10 to allow interim assessment of ulcer by the investigator. At the end of the trial on

day 10, the oral paste remaining from the trial and the log diary booklet were collected

.pt _ \\\\\\ atment

Consent form

Time (day) I I ﬁ? ’\\\\\ N 10
41 7 N

Initial history

Intraoral examination

Heamatology &

Blood chemistry

Photography © X
Number, «&i"_ X X
New ulcers 'H X X
Pain score (VA) X X
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Data and statistical analysis

Demographics data were summarized with descriptive statistics. The values

were reported as mean + standard error (SE). One-way ANOVA followed by LSD post

test the differences -:j" e 0p. Fhedevel of significance was established

ata p value < 0.05. All ¢ e an: G.SPSSsoftware (Ver. 17.0).

ﬂumwﬂmwmm
QW?ﬁﬁﬂ‘imﬁJﬂﬁ’mﬂ’lﬁﬂ



CHAPTER IV

RESULTS

1. Pilot study

1.1 Demographics : |

Twenty four subjecisy ' ' fen “\i-uu-.“». in the study. Most of the

subjects were universily®Epploye ' e a1 -age of 31.96 + 2.16. No
significant difference Was nol 7 fferent tre ent groups. Most of them

presented with si \ ized labial and buccal mucosa.

Initial ulcer size (mm i them: AI 3s was found to be 8.47 +
109,814 £2.42, 947 1. 639 12310l \ %, 0.10% and 0.20% ECa
A rresponding initial ulcer size
measured by the investi O | i ’ 12, .32 +1.10 and 9.38 £ 1.23,
respectively. Initial pain VAS) fo.be 6.83 + 0.75, 7.17 + 0.54, 7.00 +
0.63 and 6.83 £ 0.40 in placebe o 1d 0.2% ECa 233 oral paste groups,
respectively. here “ho : ifferences in the baseline
characteristics.ofthe four groups (o> 0.05). T

As a .. 0 ‘

a atment groups were
. , -
well-matched wit "l 2gards to age, be evalues of num

B
and size of ulcers and

pain score (Table 7

ﬂUEI’JVIEWl?WEﬂﬂ‘i
QW]MﬂiﬂJMWl’mmﬂU
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Table 7 Subject demographics in pilot study.

Percentage of ECa 233 (W/V)

Description

0,05 (n=6)  0.10 (=6) 0.20 (n=6)

Age (years)

‘g 392 27.00+926 36.67+6.30

Male/Female 1/5 5/1

Number of ulcer " o a0/ | . ! A7+016  1.33+0.21
initial uloer size (mm') 4 gug-fos 1 ¢ 4+100 939123
Initial pain score (VAS 0. | 00+0.63 6.83+0.40

VAS, Visual analog sca

AF

AUEAINENTNEINS
RN TUAMINAY



1.2 Effects of Standardized extract of Centella aisatica ECa 233

1.2.1 Reduction of ulcer size

49

7.75 £ 2.58 and 7.07 + ST 0, 0.05,70+40 i 0.20 % ECa 233 oral paste

groups, respectively. Coméspor nean " SIE measured by investigator on day 3
was 9.39 + 1.23, 2.58 &40. ol 769 £ 1. 6.96 £ \ e mean time to achieve
complete healing cer (ulcer si s , ays in placebo group

whereas they were 6100 £0.97, 7.60 + 1.03 ar +0.6 days in 0.05, 0.10 and 0.20

% ECa 233 ora pas g C vely. Apr cer in all ECa 233 treated

groups healed be an e int ) somparison to their respective

baseline values on da 0 Ban U LS ).05 ‘ d 0.20 % ECa 233 treated

groups were initially four : s S Significa luc n day 2, day 6, and day 4,

respectively whereas significant reduc an ulcer size in placebo group was

initially noted on day 9 (p <-0.05). Thus ¢ 233 oral paste seemed to reduce

L

. . '
ulcer size better-than did the other concentrations.

)

ﬂumwmwmm
’QW’]Nﬂ‘iﬂJﬂmTc)mﬂﬂB



14 A. Placebe b | B. 0.05% ECa 233
12 l 12 :
£ 10 l € 10
£ 1 g :
28 R %
2 6 e 6 4
3 =
c =
g 4 4 s %
= = ‘
2 ’5 o B =
e ;o | - * * .
0 r e 0 S
0o 1 2 3 4 5 g7 ¥ P 10 5 6 7 & 9 10
Day Day
14 €. 0.18% EC2.238 & N D. 0.20 % ECa 233
12 12,
= 10 <=
H £
2 8 S=g
w »
2 6 - S
=3 3
c c
2 4 g 4
*
2 ) 2
*
0 0
0o 1 2 3 4 5 6 @7 8 9 10 5 6 7 8 9 10
Day Day

Figure 5 Mean ulcer size (mm?) in different time-course (day0-10) of placebo oralipaste (A.); 0:05% ECa 233 oral paste (B.); 0.10%

ECa 233 oral paste (C.) andi0i20% ECa 233 oral paste (D.). Values represent the mean * SE of each group (n=6).

* denotes significant difference as compared to initial value at day 0 (p < 0:05).

0S

50



51

1.2.2 Reduction of pain score

According to the self-reported diary of daily pain score, the mean pain score in
placebo, 0.05, 0.10 and 0.20 % ECa 233 oral paste groups were decreasing from their

respective initial values to 5.00 + 0.€ 0.76, 5.17 £ 1.58 and 4.83 + 1.25 on day

placebo group wa: - 0 +£,0%8 4days wherea: 1 e . + 0.75, 6.00 + 1.05 and

5.00 + 0.58 daysin 0.05,.0." a d 02 \\\. \ﬂ.\. groups, respectively. In
agreement with a e ,f ‘ulce size; EC eemed to relieve ulcer

pain better than did the ' a ‘ ora . nlflcant reduction of pain
score, in compa is lially reported on day 2,

day 4 and day 3 paste groups whereas

significant reduction ofipain bl ey as \\ trated on day 5 (p < 0.05)
(Figure 6). Comparat veI 0.05% 7»{ 733101 aste seemed to reduce pain better than
Y A

did the other concentratio s f;f-f J -'J L

ﬂumwmwmm
’QW’]Nﬂ‘iﬂJﬂmTc)mﬂﬂB
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Mean pain score (VAS
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| | | |
*
| Mean pain score (VAS)
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A. Placebo B. 0.05% ECa 233

-
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= *
=2} *
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*

*

*

~
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o

* r 7
’—I/_| |
6 7 8 9 10

€. 0.10% ECa 233

] *
*
, * f o
7 *
_ : ‘ - - -
0 1 2 3 4 5 6 7 & 9 10

Day Day

L

r

10
Day

k

-
o
I
=
|

D.0.20% ECa 233

Mean pain score (VAS)

O =2 N W s 1~ 0 O
1

Mean pain-score (VAS)
Qo =2 N W A~ O~ 0
|

*
*
l*‘k**
4 5 6 T

8 9 10

Figure 6 Mean pain scores in different time courser(day0-10) of placebo oral paste (A.); 0.05% ECa 233 oral paste (B.); 0.10%
ECa 233 oral paste (C.) and.0.20%/ E€a 283 oral paste (D). Values represent the mean +'SE of each group (n=6).

* denotes significant difference as‘compared-to initial value'at day*0 (p <'0.05).

cs
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1.2.3 Reduction of erythema

Erythema levels was estimated by the investigator on day 0, day 3 and day 10.

Initially almost all of the ulcers were surrounded by an inflammatory halo. As shown in

(0.33 £ 0.21). In co 7 : fe | ‘demonstrated a reduction of
erythema at day 3 ' placebo, 0.05, 0.10 and
0.20% ECa 233 sign of erythema could be

visualized at day 108 .,f 8

Table 8 Erythemallevelsiof

Treatment
Day 10
PIACeb0 N e el 0.33 £ 0.21
.ll V o ['I
0.05% ECa 233 = 217017 ~1.00+0.26 ,- 0.00 £ 0.00
- LY, |
“AHY TAPNTINEINT
0.20% ECa 233 217 O.1§' 1.83 i&?ﬂ 0.00 ﬂOO

q3 = very red, dark in color.
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2. Selection of dose and size of samples for comparative study

Based on the observation that the reduction of size and pain of ulcer exhibited

by 0.05, 0.10 and 0.20% of ECa 233 in pilot study were rather similar 0.05% ECa 233

was selected as an optimal. Concen or further study in which the efficacy of ECa
233 would be evaluated % triamcinolone. Sample size in
comparative study was € ' (Cohen, 1998). By the fact
that

k=

u=k

f =required ¢
Note:

where a level of significance of 5%

38) wa . 25.
=

Sample size per group
P2 -ta‘ﬁ’f o

and power of the tes

- i¥

ﬂ‘UEJ’JVIWITWEﬂﬂ‘S
ammmmumawmaﬂ
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3. Comparative study
3.1 Demographics

Out of 121 subjects recruited, 120 subjects, 37 males and 83 females,

or surgical histories that ma It heeonduct. No subject had clinically
mistry) and no pregnancy.
The mean age of sub 7 ] to [ +0.68 40 £ 0.80 and 23.13 + 1.07
years in placebo @r 0405° 52336 a aste group d 10% triamcinolone oral
paste group, respegtively o sigdificart ¢ RN TN age of the three groups.
Most of them were ugi . Ff o te ith 1 @ ulcers located mainly on
7 ‘ e (mm %) assessed by the
subjects themselve v T3 E C .66 2 4 + 0.76 and the Initial pain

score (VAS) was 6.53 +0. 63 6, Al > % in placebo group, 0.05% ECa

233 oral paste group ‘ N 7 1\= “paste group, respectively.
Accordingly the corresp ndi fl":',: -_e:v’ ured by the investigator was 8.12 =
0.72, 7.35 + 0.64 and 8.57 ,' ‘espect here were no statistically significant
=L .Eﬁ y sig
differences in the bz )s (P > 0.05). All treatment

groups were v—— ' d e values of number,

size and painscf : 7 - m
ﬂUEl’J‘VIEWliWEI’]ﬂ‘i
’QW’lmﬂ‘imﬁJﬁﬂﬂmaH
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Recruited & assessed for eligibility
(n=121)

Enrolled & randomized

Placebo oral past :
m=40)

Al pa 0.05% ECa 233 oral paste J

S NP

1 subject
excluded®

[ 40 Subjects oompleted}

[IO Subjects comp

11 days trial course ' 1 days trial course

F/U = follow up.

Figure 7 Flow “s ran
R

Y

/ B
AULININTNEINS
ARIANTAUNM TN
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Table 9 Subject demographics in comparative study.

Placebo 0.05% ECa 233 0.10% triamcinolone

Description
(n=40) (n=40) (n=40)

Age (years) 22.40+0.80 23.13 + 1.07

Male/Female 16/ 24
Number of ulcer 1.23+0.07
Initial ulcer size ( 8.74 £0.76
Initial pain score 6.75+0.29
Ulcer location (%

tongue/floor of 2(5)

buccal mucosa/

buccal vestibule ‘ , =g 3f 5(12.5) 3(7.5)

labial muco

labial vest , *r-' 35 (87.5)

VAS, Visual analo "E ale.

AULININTNEINS
AR TUNN NN Y
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3.2 Effects of Standardized extract of Centella aisatica ECa 233

3.2.1 Reduction of ulcer size

Ulcer size measurements of "0 ' were considered as being healed. Mean
ulcer size in the treatment grot I ! 33 oral paste group and 0.10%

triamcinolone oral paste gre P vere over the course of the study of

In compairi

0.05% ECa 233 oralipa ) » | 10% triam 10lons al paste group significantly

difference in ulcef sizew: ‘ Y % EC 33 oral paste group and

0.10% triamcinolone 0% ;.. ourse of treatment (p > 0.05). On day

placebo group. Accorc

investigator on day 3 was 4.97‘#%’7 ; and
g y . ""i::.?l" ;:_. _ :

triamcinolone ora

ulcer size measured by the

£ 0.77 in 0.05% ECa 233 and 0.10%

).44 + 0.92 in placebo

~4 TR il
In comp 0, the mean ulcer size

E 33 oral paste group and 0.10% triamcinolone

signiﬂcantlly reduceo‘étﬁys 3-10, whereas ‘gﬁificant reduction of mean ulcer size in

bR FINR A} o o

observat in the pilot study that O 05% ECa 233 was effective in acceleratlng the

Ry PTOBIN IR (L0211

eated groups. There was no difference between any of the three groups (data not

group.

in both 0.05% oral paste group were

placeb

shown).
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Figure 8 Mean ulcer size mm in different tim Course (day0-10) of placebo oral paste (A

.05% ECa 233 oral paste (B.) and

0.10% triamcinolone oral p u S t the n=40).
* denotes significant differe ﬁ nﬁ ?1

# denotes significant dn‘ferenm as compared to pIacebogral paste group on the same day (p < O 05).
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3.2.2 Reduction of pain score

3.2.2.1 Immediate relief of pain

60

On day 0, immediate relief f 2 esponse to touching by investigator was

performed. Subjects were asked f \ ’
N7

of pain induced by a touch of a dry

cotton bud before and at 10, 20 : } lication of the test materials.
Initial mean pain score:k pplication des was 6.23 + 0.26, 6.88 +

0.22 and 6.98 + 0.25

o triamcinolone oral paste

groups, respecti‘ A Simila response- vas noted in all groups.

Following the initial app ca ofpf s ‘. ( sore which was sustained for

30 min was reported by su

triamcinolone trezg

ﬂ‘UEJ’JVIWITWEﬂﬂ‘S
ammmmumawmaﬂ

. '0.05% ECa 233 or 0.10%
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Figure 9 Baseline me pain score ,:;’:.n andjafter t \ plication of placebo oral
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(C.). Values represen +S cach group (n=40).
.,r-" ‘,‘ £ :
* denotes sig Hcere itial value at minutes 0
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3.2.2.2 Relieving of pain during the course of treatment

With regards to the respective in 3.2.2.1, mean pain score in response to
touching by the subject themselves agreed well with those performed by investigator.

The baseline of mean pain score co ec : the log diary booklet on day 0 was 6.53

£0.30,6.63 +0.26 and 6.75 + 0.29  placeog0.06% ECa 233 and 0.10% triamcinolone
treated groups, respectivel -L results were also obtained on
day 3. As iIIustrate? SlgﬂcantMaln score in each group in
reference to their r vairitialalues on Med on day 5, day 1 and
day 2 in placebo,0105% E@8 2334 : ut _- d groups, respectively.

Accordingly, pain ther similar and started

. i .f'-p.p‘fr-.— -
0.10% triamcinolone tre bmé--__-t. b - -

0.05% ECa 23‘- Figure 11). Statistical

|
4o

ﬂ
significance was 0bserved only between placebo group an 5% ECa 233 or 0.10%

triamcinolone treateoﬁnﬁas but not between'thé two of them (Figure 11).

ﬂUSﬂWSWiWSWﬂ?

rs in all subjects rece|V| either 0.05% ECa 233 oral paste group or 0.10%

q VRS It Mok f1bch I

ubJects in placebo group at the end of the trial. The mean time to complete healing was
8.65 + 0.25 days in placebo group whereas they were 6.63 £ 0.23 and 6.58 £ 0.25 days
in 0.05% ECa 233 and 0.10% triamcinolone treated groups, respectively. Apparently,

ulcer in 0.05% ECa 233 and 0.10% triamcinolone treated groups significantly healed
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faster than those in placebo group (p < 0.05) (Figure 12). No significant difference in
time for complete healing was observed between 0.05% ECa 233 oral paste group and
0.10% triamcinolone oral paste group (p > 0.05). The result demonstrated that 0.05%

ECa 233 oral paste decreased duration of ulcer and speed healing of ulcer.

¥

E
t \
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Figure 10 Mean pain scores in different time coun‘b&yo 10) of placebo %paste (A.); 0.05% ECa 233 oral paste (B.) and

0.10% triamcinolone oral | eﬁ ﬂé? w ﬂ ﬂq ﬂﬂﬁ
* denotes significant diffe e as compared to initial value at day 0 (p

# denotes significant difference as compared to placet£ oral paste groupton the same day (p €0.05).
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10

Mean time to achieve complete healing of ulcer (day)
o
|

0.10% triamcinolone

Figure 12 Mean tim tQ 9. ross groups receiving

@placebo oral paste; L 0:C » ECa:238 oral w\ ste and £ 0.10% triamcinolone
oral paste. Valu' 7 r each group (n=40).
# denotes significant o en 0 placebo oral paste group
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3.2.2.3 Reduction of erythema

Erythema levels were estimated by same investigator on day 0, day 3 and day

10 as shown in Figure 13. Initially almost all of the ulcers were surrounded by

without improvement at da: + 0. : w were minor improvement at
day 10 (0.48 + 0.08 .- contra N-0.05% 233 oral paste group and 0.10%
triamcinolone oral pa 7 ' st t w. ale rythema at day 3 (0.90
| /i ythema could be visualized
7 oups were 0.00 + 0.00).

In addition, eqylf f £ ek 5 oot % 1 paste group and 0.10%
pa _ oni ic : y reduce compared to
the result on day O .09). ,.'- if fe \ uction of erythema level

ﬂUEI’J'VIEWl?WEﬂﬂ‘i
awwmﬂmum'mmaﬂ
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Figure 13 Mean efythe d after application at day

I

3 and 10 in'the p a 1 oy §.0 /@ 3 oral paste and 0.10%
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3.2.2.4 Safety evaluation

Only one subject dropped out from the study because of taking antibiotic and

non steroidal anti-inflammatory drug (NSAIDs) for an illness of pharyngitis and

dysmenorhea. As the discontinuat ' fatg "s quite low (0.8%), we evaluated
demographic and efficacy de | ne subject, which no influence to any
interpretation or conclusion. No suk any. allergic reaction due to the
treatment received. Throughou ' : , ucosal changes, no bitter
taste, no pain or V by ort was reported to the
investigators. Only' >d to have a headache
following the appligé v fter which the symptom
disappeared, which v @NS| btogri vesti ator as \: to study medication. A
bjects V ‘ fihel

vast majority of st C e treatment demonstrated

a preference to the 0.05% .10% triamcinolone which is a

prototype in treatment of api
3.2.2.5 Compliance

1 days of treatment. All
-

.""w ations were missed.
Overall, subject mp 2 vV g - “With 100% of subjects
without missing ‘@ata. Therefore, analysesr of efficacy anmafety were performed
TR INENiNgng

’QW’lmﬂ‘iﬂJ URIINEAY

No subjec

subjects used ““““““““““““
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3.2.2.6 Subject acceptability

At the end of the trial on day 10, a series of questionnaire was unanimously

answered by each subject. As shown in Table 10 a vast majority of subjects in each

e dosage form (Q3) and the convenience

of application (Q4). S in sat ‘ 20 / served between the placebo and
0.05% ECa 233 or 0.10% t ‘ S a & with regards to efficacy and
' subjects in both 0.05% ECa
233 or 0.10% tria °d groups W ere hic sfied with ability to relieve
pain of the prodt o : ‘=‘ ‘ b AN ly 20% of patients in placebo
group were highly satisfie Similady v  '- 82.5( ‘subjects in 0.05% ECa

sfied with the efficacy of

the product (Q2 5 594 offsubjects iniplaged \;n\ highly satisfied with the
efficacy of their prog ‘ . 3 \; f products (Q10) expressed
by subjects in placeb“ .08%-ECé 0.10° \e ncinolone treated groups were

12 1 \ ‘
found to be 5%, 72.5% a . very: satisfaction level and 82.50%, 22.50%
and 15.00% of high level of 4iistaetion res
0.05% ECa 233 treated gro %

groups were very li

ghty percentage of subjects in
in 0.10% triamcinolone treated

on
-

12.5% of subjects in

;,r intended to do so. \\"ul ation of the products

Size é.m pain score previously

AUEINYNINYING
RIAINTUNRINEIAY

placebo treateo

by the subjects




Table 10 Satisfaction to subjects in different aspects of

el*
Plagebo I % ECa =40) 0.10% TA (n=40)
pescriptve 5 | 4 403 i "‘x Sl 2[5 [4 s [2]4

1. Satisfaction to pain relief 20.0 [750.0 j#27. | # qji): 7 0| 25|00 |00]|750|200]| 50 |0.0]0.0
2. Satisfaction to effectiveness of product 1258 . ; Oo_ﬁfgi- | 0| 12. ko> 0 ]00]825|125| 5.0 [0.0]0.0
3. Satisfaction with form of product 82.5 | 1754 0. %;;‘E'pﬁ 2510 0.0 | 0.0]850|150| 0.0 [0.0]0.0
4. Satisfaction with easily use of product 87.5 125 “,I%zu_@j—_; 5100 |00]|00|9.0][100] 00 |00]00
5. Satisfaction of facilities and place in study | 30.0 | 60.0 | 10.0 :i-'_?__u-f'—_;_u._uf . 5150 |00 |00 |250|675| 75 (0.0]0.0
6. Satisfaction of studied time 10.L 72. %070 W] 0. 00| 75 | 70.0|225|0.0|0.0

7. Satisfaction of public relations and -
10. ) 0.0 225|60.0|17.5(0.0]0.0

communication to study = -
8. Knowledge and skill gained from study 32.5 wo 75 | 0.0 . 0575 75 i'uo 0.0 |375]525|10.0|0.0(0.0
9. Advantage in participating in study 10.0 | 728 15.0167.5|175|0.0 0.0
10. Satisfaction with overall in product F’W 77.5|15.0| 7.5 | 0.0| 0.0

* Participated satisfaction questions were a'Med to subjects in d|V|ded‘§ point scale between very h|ghly satlsfact|on (5) to no satisfaction (1).

awwmnmummmaﬂ
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CHAPTER V

DISCUSSION AND CONCLUSION

Recurrent aphthous ulceration . remains a difficult disorder to treat. As the

fluocinonide can ' igf the Vit ‘ is a possibility that the

contact of gluco ids# wij aus | immunosuppression

(Macphee et al., 1968} S ., 2002xFe i . 2003; Greenberg and Pinto,

2003). Topical an potassium have some

clinical efficacy for th e effects, such as allergic

reactions, bitter taste an 1-disco O ation,-

h.--ll 'i)"
-

2003; Preshaw et al., 2007; Gumuv e

atient compliance (Kerr et al.,

-L—J For local analgesics it has been
TN Y

demonstratedt at 3% vnscé'us"ﬁdﬁééme;fo‘u d' not enhance healing of the ulcers (Saxen
et al., 1997). Therefore it i major f vestigation in-oral medicine to search for
yand lower side effect to

j

As RAU is arkiniﬂnarlnmatory lesion of ta%mucosal lining of the mouth, control of

several dali treatmen a a dley,"2000). Anti-infammatory drug,

particularly topical corticosteroids is recommendedgas the first line therapy for the

ARG R A Vb B b

Qeneficial effects on aphthous ulceration which could be partly accounted by its anti-

topical agents tha

treat RAU.

inflammatory effects (Liu et al., 2008; Yun et al., 2008). In line with them, our dose-
finding study (n = 6) has demonstrated that an oral paste of ECa 233, a standardized

extract of Centella asiatica containing triterpenoids at least 80% and the ratio between
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madecassoside and asiaticoside is within 1.5 + 0.5, was able to accelerate healing
process of MiRAU. Ulcer size and pain score in subjects receiving oral paste containing
ECa 233 in the concentration of 0.05, 0.10 and 0.20% were apparently improved faster

than those being treated with a plain placebo. Average mean time to reach a complete

7.60 = 1.03 and 6.67 + 0.67days for 0
espectively. Similar to previous

report in which no sign rate exerted by C934P base

MWangrangsimakul, 1999).

containing 0.50, 1.0

The results observ ' ‘ nificant difference among
concentration used. e ed (0.05% ECa 233) was
selected for furt ative '-; .10%, a corticosteroid
commonly used in F MiRAU

e plind, [ 6 as again conducted in a
larger population of : ¢ U 44?4 3 | same protocol and the

i) <

same criteria of inclusio y} 1S e dose-finding study. As a
result of a randomization vle ,r i oups designated as control or
placebo, 0.10% triamcinolone‘@;‘ . reated groups were well matched in

A LA

£ .
terms of demographic daté“fnﬁﬂfdhg-'agé, £

Accordind to Roger (1977) wt ages namely premonitory,
preulcerative, ulcgtive and healing. i e stage wa ‘ haracterized by painful

circular or oval ulcergjgjnded by an erythe&la}tous halo. Subsequently, ulcer reached

ulcerati tﬂrﬂioﬂac Efﬁﬁr“ﬂ Ajlﬂ aximum size at
4-6 da@ft onset. Bn: clusion us ot in the"present study, eligible
subjects were only those presentﬁ with- MiRAU neslonger than 48 hodrs' of onset.
YRR FEURAG FHA R
erthema ihdicating ulcerative stage was clearly observed only in the placebo grbup in
which an increase in ulcer size was clearly noted on day 3, and gradually declined to a

complete heal within 8.65 + 0.25 days. In contrast, ulcer size in either 0.10%

triamcinolone or 0.05% ECa 233 treated groups showed no increment but simply
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declined from the very first day after an application of the test substance and achieved
complete heal at day 6.58 + 0.25 and 6.63 + 0.23 respectively.
Reduction of ulcer size by triamcinolone oral paste has been previously reported

by several investigators. Anti-inflammato nd anti-immunologic properties resulting in

h.as IL-6 were claimed to account for
%z 2006). Based on the results in

o triamcinolone treated group

a decrease of certain inflammatory «
the effects noted (Rhodus a : Bere
the present study, the V@:ﬂ
seemed to go direct! e without an intermediate
of ulcerative stage a \ n | - ti matory effect of C. asiatica
and its major constitugnts i". 4ol R Sr o , oside have been previously

reported in anim : i ‘ ak, Lt :  Liret al., 2009). Based on

the finding that ECa 233 j c Ntlyshed | el, symptom indicating
inflammation, it | like | ). tikin matory effect which could
be beneficial to ule ne. Anti-inflammatory as
well as antibacterial for ulcer healing effects of
an herbal extract from flg > nd Mohammadalipour, 2005)
Antibacterial activity of C. aS/a ed by Ullah et al. (2009), however
ECa 233 demonstrated né’gaﬂ\/e‘%ﬁ"'lé"';‘:t(ag ococcus aureus (Sriubolmas

mechanisms - .."l'ts__ffect on bac Jrowt ‘factor and epithelial
proliferation (KimlLﬂ et al., on of collagen syﬁesis and angiogenesis
(Cheng et al., 2004) iemonstrated by C. aSIa%are all likely to participate in the effects

GUEANHNINIING......

or potential tissue damage ( Nataﬁ' et al., 2004). Fhe oral mucosa ig) extensively
A AT HH R -
Qhemoreceptive sensory fibers to prdvide a wealth of senéory formation. Pain in
aphthous ulcers derived from inflammatory sensitization of small diameter afferent nerve
ending that form a plexus extend upward, into the epithelial layer. Therefore, the

aphthous ulceration produces a superficial, focal, inflammatory lesion that is directly
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associated with sensory nerve endings (Saxen et al., 1997). In RAU, ulcer associated
pain is mostly troublesome as it may severely interfere with eating, speaking, swallowing
and decreasing quality of life (QOL) (Meng et al., 2009). Palliation of pain symptom was

one of three major goals of treatment; control the pain of the ulcer, promote ulcer healing

and prevent recurrence (Shast and ‘ 0). Visual analog scale (VAS), a scale

0-10 horizontal line between no- pain t )
severity of pain (Saxen m‘ ‘ Yn@nmm Meng et al., 2009; Porter et
ﬁ

al., 2009). In accord "Drevio 3 0.2% hyaluronic acid and 3.0%

diclofenac (Saxen et likontio . 97), an-initi 3| evaluation of immediate

relief of pain in day O ebo exhibited pain relieving
profile in 30 mi V lamcinolone. Plausible
explanation could & reated or a mechanical
barrier formed by excipien cer from local stimuli
During the co tion of VAS score in
comparison to its ow, o treated group on day 5
whereas the correspondi 0.10% triamcinolone were on
day 1 and 2, respectively, |n 7 ng of pain by the active treatments
Significant difference from‘Tﬁe’I‘r —plfa'bebq' : observed on day 2 in both
treatment gro o completely relieved
(VAS = 0) on ‘ Ca 233 and 0.10%
triamcinolone treal} gropé, respec ‘whereas a Iongeﬂme (8.74 + 0.24 days)

was needed by plac?)cgoup. ECa 233 is m%r-e’effective than placebo and as effective

as tria gj é@ﬂ ﬁﬁ ﬁﬂ I anesthetic or
anti-infl ts™are" likely*to acco tion“o |n core observed.

Among them, local anesthetic is afl unlikely one sinee there no scientifi¢: report ever
O AR AP =40 o
Qnd analgesic effects of the plant have been reported (Somchit et al., 2004). Further

study is needed to shed light on underlying mechanism.
Based on the results obtained from log diaries of subjected enrolled, a

randomize, single-blind, placebo controlled clinical trial in the present study
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demonstrates that 0.05% ECa 233 is as effective as 0.10% triamcinolone with regards to
their effects on ulcer size, pain relieving and time to complete healing. Together with
subjective evaluation by a set of questionnaire to be completed by each individual at the

end of the trial, a beneficial effect of EC in the treatment of MiRAU has been clearly

demonstrated. Further investiga

carried out to make a compl

‘ ion of recurrence should be further
/ atm ont.

In consideration to anta es o) 'Q to off-white titrated extract

of C. asiatica, a herb th Beve, S|Iy jrown in Thailand, with a consistency of known

biomarkers and clini perties in parallel with a very good

safety profile, attempis into an alternative in the

management of MIRAU 4

F’TUEJ’JVIEWI?WEﬂﬂ‘i
’QW]MT’]‘EE’NNW]’W}H’I&B
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APPENDIX C
Table 11 Cohen (1988)- Sample size required to detect a difference in means

for 2, 3,4 or 5 groups.
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