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Introduction

ABSTRACT

Introduction: The delay of wound healing leads to the risk of infection, chronic wound
and other complications. Proper treatments for wound care will speed up the healing
process and reduce scar formation. Centella asiatica is the famous medicinal plant
among herbal skin care for healing both normal and chronic wounds with less adverse
effects.

Objective: This systematic review was performed to evaluate the wound healing
properties of C. asiatica in clinical trials.

Methods: A pre-registered systematic review was performed following Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. The
search strategy and three electronic databases including PubMed, ScienceDirect and
Google Scholar were used in this study. We had intended to perform a meta-analysis,
but this was not possible due to variation in study design and reporting. The search
strategy identified 1,410 articles through selected databases and 5 clinical trials met the
inclusion criteria for quantitative synthesis. The quality assessment for risk of bias of the
selected studies was evaluated by Cochrane risk of bias tool. The inclusion criteria were
randomized controlled trials. We included participants with wounds regardless of age,
gender, and ethnicity. The different types of wound are burn wound, diabetic foot ulcer,
hypertrophic scar, split-thickness skin graft, and post laser resurfacing.

Results: The favorable effect of C. asiatica was observed with a quicker wound healing,
possibly due to the synthesis of collagen type 1, 2, and 3, stimulation of fibronectin, and
remodeling of the extracellular matrix. Furthermore, C. asiatica has a beneficial effect
on anti-inflammation and increases tensile strength, accelerating the formation of
epithelium and keratin.

Conclusion: C. asiatica may have beneficial effects on wound healing; however, more
clinical trials are needed in order to perform a meta-analysis to ensure the wound healing
effects of the plant in different parameters.

Keywords: Centella asiatica; wound healing; clinical application

medicinal herb to treat skin problems as well as to heal

Centella asiatica is a tropical herbaceous perennial
plant in the Apiaceae family. The plant can be found
abundantly in many tropical and subtropical countries
worldwide such as Thailand, China, India and Sri Lanka
[1]. C. asiatica is a common culinary vegetable with
high nutrition and it has been traditionally used as a

wounds [2]. In Thai traditional medicine, the plant is
called Bao-Bok which has a cold property with a bitter
taste, thus it is recommended to treat the diseases with
hot symptoms e.g. inflammation. Additionally, the
whole plant has been used to dispel heat, accelerate
wound healing, reduce keloid formation, treat burns,
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bruises, mouth ulcers as well as relieve heartburn and
thirst [3]. Many studies reported that C. asiatica have
positively promoted wound healing by improving
collagen synthesis [4, 5] and microcirculatory function
[6, 7]. However, most of the studies have been done in
animal and in vitro models.

Wound healing is a natural process occurred in human
body. There are four main phases of cellular and bio-
physiological events for normal wound healing steps
including hemostasis, inflammation, proliferation and
remodeling [8]. In addition, there are two main factors
that can delay wound healing, including: factors local to
the wound itself (desiccation, infection or abnormal
bacterial presence, maceration, necrosis, pressure,
trauma, and edema) and systemic factors (age, body
type, chronic disease, immunosuppression, nutritional
status, radiation therapy, and vascular insufficiencies)
[9]. The aforementioned factors impaired the healing
process of wound which can lead to the pathologic
inflammation of the wounds [10].

Numerous studies of C. Asiatica were investigated with
various types of wounds and scar such as burns [11],
diabetic foot ulcer [12], laser resurfacing wounds [13],
split-thickness skin graft wounds [14], acne scars [15]
hypertrophic scars and keloids [16].

From the aforementioned studies, there are various
types of wounds treated with C. asiatica in clinical trial
settings. All of them revealed the effectiveness of C.
asiatica as the treatment for various kinds of wounds;
however, the data have been heterogeneous on the
outcome and in which type of wounds this plant should
be employed. This systematic review evaluated the
current evidence on C. asiatica in clinical trial settings
(randomized controlled trial) for wound healing which
is needed to provide an evidence base for researchers
and practitioners. The evidence is assessed to guide
clinical decision making and to further facilitate future
research in a timely manner.

Methodology

This systematic review was reported according to
the 2015 PRISMA recommendation [17]. The protocol
of this study was previously registered with the Prospero
registration no. CRD42021284821.

Search strategy

The literature search was performed by 3 authors,
searching the following electronic bibliographic English
databases: PubMed, ScienceDirect, Google Scholar. All
databases were searched from the available date of
inception through 4 September 2021. The following
keywords were used: centella AND wound AND
random AND clinic, centella AND wound healing AND
random AND clinic, Centella asiatica AND wound
AND random AND clinic, Centella asiatica AND
wound healing AND random AND clinic, Gotu kola
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AND wound AND clinical AND random, Gotu kola
AND wound healing AND clinical AND random. Three
authors independently screened the titles and abstracts
for eligibility. All searches were re-conducted before the
completion of this review, to retrieve any further
includable studies.

Selection process

Inclusion criteria: the studies were eligible if they
were randomized controlled trials (RCTs) that included
C. asiatica for wound healing. We included participants
with wounds regardless of age, gender, and ethnicity.
The different types of wounds are: burn wound, diabetic
foot ulcer, hypertrophic scar, split-thickness skin graft
(STSG), acne and post laser resurfacing. Exclusion
criteria: the studies were those not conducted on
humans; those not including supplementation or topical
treatment with C. asiatica or any of its extracts; and
those involving participants under 18 years of age. The
reason for excluding studies with participants younger
than 18 years is due to the metabolic stress that is present
during growth. Studies in another language other than
English were also excluded from the review. No
publication date restrictions were applied (Figure 1).

Identification of studies via databases and registers

Records after screening
Records identified Duplicates removed (n=471)
through datab Study on in vive, in vitro (n=93)
searching (n=1,410) Study with systematic-meta analysis (n=3)
Records removed for other reasons (n=10)

Identification

— A

Records excluded
using titles and
abstract (n=821)

Records screened
(n=833)

!

4

-]

E Full-text articles

[ assessed for eligibility »|  Study with abstract
&';. (n=12) only (n=6)

'

Studies included in
qualitative synthesis (n=6)

v

Studies included in qualitative
synthesis (systematic review)
(n=6)

Included

Figure 1. Flow diagram of the search strategy

Intervention groups

Use a topical ointment containing C. asiatica or
herbal extracts containing mainly C. asiatica were
included with the duration of treatment for at least 2
weeks.
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Comparison groups
Comparison groups that received placebo or only
western medications treatment were included.

Outcomes

The outcomes included in the review were:
Wagner grade, skin erythema, re-epithelialization, VSS
(vascularity, pigmentation, pliability, height), and VAS
(visual acuity score).

Quality assessment
Three reviewers individually assessed the risk of
bias of the included studies by the Cochrane risk of bias

Table 1 Summary of included studies
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tool (The Cochrane Collaboration, Copenhagen,
Denmark) [18]. There are seven domains for evaluation
including random sequence generation, allocation
concealment, blinding of participants, blinding of
outcome assessment, incomplete outcome data,
selective reporting, and other sources of bias. Three
symbols including a plus (+), a question mark (?) and a
minus (-) were used to indicate low risk of bias, unclear

risk of bias, and high risk of bias, respectively.

Results

Five clinical randomized controlled trials [14, 15,
19-21] on wound healing utilizing C. asiatica were
included in the current systematic review (Table 1).

Author (Year) Sample Size Duration Model Intervention Control Results
(Male/Female)
Yuan-Sung WH-1 cream: (4/8) 2 weeks  Diabetic foot ~WH-1 cream Hydrocolloid fiber Wagner grade
Kuo et al. hydrocolloid group: ulcer containing P. dressings improvement,
(2012) (5/7) amboinicus and Reduction in wound size
C. asiaticaina (postsurgical debridement)
1: 4 ratios
Amin Saeidinia  CA group: (9/21) 2weeks Burnwound  Centiderm 1% Silver Vancouver Scar Scale
etal. (2017) SSD Group: (10/20) ointment (CA) sulfadiazine cream (VSS) score,
(Ssb) Visual acuity score (VAS)
score,
Re-epithelialization,
Healing time,
Infection,
Pigmentation
Kamonwan N =23 12 split- 7% wiw Centella  Placebo Vancouver Scar Scale
Jenwitheesuk et weeks thickness asiatica extract in (VSS) score
al. (2018) skin graft cream Pigmentation
(STSG) preparation
Palakorn Herbal extract + 6 Hypertrophic ~ 15% Herbal Placebo Scar amelioration in
Surakunprapha  silicone gel: (10/14) months  scar extract mixture height
et al. (2020) Placebo gel: (14/10) (Allium Cepa pliability
extract, Centella vascularity
Asiatica extract, pigmentation
Aloe Vera extract
and Paper
Mulberry extract)
+ silicone gel
Wilawan 0.05% w/w Eca 233 3 Post laser 0.05% w/w ECa Placebo Erythema,
Damkerngsunto  gel: (5/25) months  resurfacing 233 gels Wound appearance,

rnetal. (2020)  Placebo gel: (5/25)

Epithelialization
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Risk of bias assessment

Risk of bias among five articles was summarized in
figure 2. The articles in the studies were categorized as
low risk of bias.

Amin Saeidinia 2017

Kamonwan Jenwitheesuk 2018

Palakorn Surakunprapha 2020

Wilawan Damkerngsuntorn 2020

® ® ®| @ | ® |ceectve reporting (reporting bias)

® @ @ ®|® |incomplete outcome data (attrition bias)
® S S | @ | oternias

® @ ®| @ | @ |~iocation concealment (selection bias)

@ ® @ | ® | @ | blinding of participants and personnel (performance hias)

® ® @ @ | @ |Random sequence generation (selection bias)

Yuan-Sung Kuo 2012

® ® @ | @ | @ |siinding of outcome assessment (detection hias)

Figure 2. Risk of bias summary for the included study.
Low risk of bias (+), unclear risk of bias (?), and high
risk of bias (—)

Effects of interventions

The effective rate of C. asiatica utilization for
wound healing in human from five articles were based
on Wagner grade, skin erythema, re-epithelialization,
VSS (vascularity, pigmentation, pliability, height) and
VAS (visual acuity score).

Wagner grade evaluation

Yuan-Sung Kuo and others [19] reported a slightly
reduction in Wagner grade and wound size for diabetic
patients with foot ulcers. In this research, 24 patients
were treated with a topical cream (WH-1) containing P.
amboinicus and C. asiatica extracts or hydrocolloid
fiber for 2 weeks. The improvement of Wagner grade
was found in 90.9% of patients in WH-1 cream group;
whereas, 70% of patients in control group had shown the
improvement in Wagner grade. Wound size is one of the
parameters in Wagner grade classification system, thus
wound size in WH-1 cream group also reduced.
However, there is no significant difference between
groups for both outcomes.
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Skin erythema and wound appearance

In a clinical trial research carried out by Wilawan
Damkerngsuntorn and others [15], thirty participants
with facial acne scars underwent a treatment with 2940
nm Er: YAG laser. Half side of the face was randomized
to receive 0.05% w/w ECa 233 gel C. asiatica and the
other side a placebo gel. The gels were applied 4 times
daily for 7 days then twice daily for 3 months. The skin
treated with C. asiatica showed statistically significant
improved erythema and wound appearance at days 2, 4,
and 7 (p-value < 0.05).

VSS Scores

Three trials [14, 20, 21] measured the effect of C.

asiatica treatment on Vancouver Scar Scale (VSS).
Kamonwan Jenwitheesuk and others [14] demonstrated
the effect of centella cream comparing to placebo with
the participants who underwent a split thickness skin
graft (STSG) operation. Each intervention was applied
at least 2 weeks after 14 days of epithelialization. At the
end of the intervention period, only 23 npatients
completed the assessment. The VSS assessment was
taken three times at 4, 8 and 12 weeks. It was found that
pigmentation, one of the VSS parameters of
experimental group at 8 and 12 weeks as well as
between 4 and 12 weeks; placebo group at 12 weeks and
between 4 and 12 weeks showed significant differences
with p-value less than 0.05. The total VSS scores
between 4 and 12 weeks of experimental group was also
showed significant differences with p-value less than
0.05. However, for height in experimental group, it was
worse at 4 weeks (p-value = 0.043).
Amin Saeidinia and others [20] investigated the healing
efficacy of Centiderm ointment, a derivative of C.
asiatica on second-degree burn wounds when compared
to silver sulfadiazine, the gold standard topical burn
therapy. All VSS parameters were lower in the
intervention group compared to the control group (p-
value = 0.001). However, pigmentation did not reach
statistical significance until day 14 of treatment (p-value
=0.001).

Palakorn Surakunprapha and others [21] utilized
topical silicone gel plus 15% of herbal extract mixture
(Allium Cepa, Centella Asiatica, Aloe Vera and Paper
Mulberry) or placebo for 48 post-median sternotomy
patients for 6 months. The scar is observed by plastic
surgeons using the VSS. After 6 months all parameters
in the intervention group were greater than the control
group. In particular, the pliability and height were
significantly greater in numbers of improvement in the
intervention group than in the placebo group (p-value <
0.05). A reason for this outcome might be the effect of
either silicone gel and herbal extract. Silicone gel is able
to simulate the homeostasis of the stratum corneum and
can also facilitate regulation of fibroblast production
and reduction in collagen production. These effects help
to soften the scar leading to scar reduction. Additionally,
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the formation of scar can be reduced by inhibitory effect
of C. asiatica on the expression of the transforming
growth factor-beta (TGF- B) 1 and 2.

VAS Scores

The visual acuity score (VAS) was evaluated in the
study of Amin Saeidinia and others [20] on burn wound.
The declination of VAS score in day 3,7,14 in CA group
exhibited better healing than that of the control group
(SSD group) with p-value less than 0.001.

Re-epithelialization

In a clinical trial carried out by Amin Saeidinia and
others [20] treated 75 patients with second-degree burn
wounds on their limbs. These patients were
administered topically treated once a day, with either
Centriderm cream (a topical ointment containing C.
asiatica) or 1% silver sulfadiazine cream. Re-
epithelialization in the intervention group was
13.7£1.48 days compared to 20.67+£2.02 days in the
control group (p-value < 0.001). For this outcome might
be the effect of C. asiatica on the production of vascular
endothelial growth factor (VEGF) resulting by the
increase in monocyte chemoattractant protein-1 (MCP-
1) expression in keratinocytes and the increase in IL-1b
expression in macrophages leading to wound healing
acceleration.

Discussion

Wound healing effect from C. asiatica was
mentioned in traditional medicine in many countries
such as India, Sri Lanka, China and Thailand [22]. The
current systemic review of C. asiatica for wound
healing found that the herb may provide a positive effect
on wound healing. The phytochemical constituents in C.
asiatica have been used to support the claim for its
therapeutic effect. Previous clinical study of ECa 233
gel composing of madecassoside 51% and asiaticoside
38% exhibited the improvement of erythema and wound
appearance [15]. Asiaticoside, a triterpene constituent in
C. asiatica has been studies for wound healing activity
in normal and diabetic animal model [23]. The
compound has been reported to improve wound healing
process through collagen formation and angiogenesis;
improve the tensile strength of the newly skin formation;
inhibit the inflammatory process; improve the capillary
permeability [7, 24]. Antioxidants play an important
role on wound healing [25]. In animal model,
asiaticoside obtained from C. asiatica possessed the
ability to enhance antioxidant level in tissue leading to
the enhancement of wound healing [26]. Previous study
of asiaticoside obtained from C. asiatica treated with
normal and keloid fibroblasts have revealed the ability
of the compound to decreased fibroblast cell
proliferation in a time- and dose-dependent manners;
inhibit MRNA expression as well as type 1 and type 3
collagen protein expression; decrease TGF-BRI and
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TGF-BRII expression; promote the expression of Smad7
protein and mRNA [27]. The increment of collagen
formation may be due to vascular endothelial growth
factor (VEGF) and fibroblast growth factor (FGF) [28].
During angiogenesis VEGF increases the vascular
permeability. The mechanism by which VEGF is
stimulated results from increased expression of IL-1P
and Monocyte Chemoattractant Protein-1 (MCP-1)
[28]. In addition, the C. asiatica has anti-inflammatory
effects so that it can cause the reduction in IL-1p, IL-6
and TNFa, as well as prostaglandin E2 (PGE2) [29]. IL-
1B, IL-6 and TNFa are pro-inflammatory cytokines
secreted by inflammatory cells. These substances can
stimulate cyclooxygenase enzymes that convert
arachidonic acid to prostaglandin, especially
prostaglandin E2 [30]. PGE2 plays a role in the
regulation of the immune response and blood pressure.
As a result, during inflammation, PGE2 can cause
swelling, redness, and pain around the wound [23].
Therefore, C. asiatica may decrease these substances by
reducing inflammation in the affected area [31].

The current study had several limitations. The number
of included studies was only 5 studies in the systematic
review, were tested, varied between the studies, making
comparisons between them exceedingly difficult.
Therefore, it was not possible to conduct a meta-analysis
to assess the effect of C. asiatica on the reviewed
outcomes. Thereby further clinical studies are needed to
evaluate the effectiveness of C. asiatica in wound
healing.

Conclusion

Based on the five articles included in this systematic
review, the therapeutic potential of C.asiatica in terms
of its efficacy and versatility for wound healing might
show the good outcome for this property. The most
prominent mechanism is to increase collagen synthesis
due to increased angiogenesis and its anti-inflammatory
effect. Furthermore, this anti-inflammatory effect may
result in reduced swelling, redness, and pain in the
wound area due to the lessening of prostaglandin E2
(PGE2) and other inflammatory factors.

References

[1] Centella asiatica (Linnaeus) Urban in Martius
[Internet]. Flora of China. 2022 [cited 2022].
Available from:
http://www.efloras.org/florataxon.aspx?flora_id=
2&taxon_id=200015478.

[2] Chandrika UG, Prasad Kumarab PA. Gotu Kola
(Centella asiatica): Nutritional Properties and
Plausible Health Benefits. Adv Food Nutr Res.
2015;76:125-57.

[3] Gonhil KJ, Patel JA, Gajjar AK. Pharmacological
Review on Centella asiatica: A Potential Herbal
Cure-all. Indian J Pharm Sci. 2010;72(5):546-56.

J Health Sci Altern Med
2" International Conference on Integrative Medicine
20— 21 July 2022, Chiang Rai, Thailand

113



[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

Brinkhaus B, Lindner M, Schuppan D, Hahn EG.
Chemical, pharmacological and clinical profile of
the East Asian medical plant Centella asiatica.
Phytomedicine. 2000;7(5):427-48.

Maquart FX, Chastang F, Simeon A, Birembaut P,
Gillery P, Wegrowski Y. Triterpenes from
Centella asiatica stimulate extracellular matrix
accumulation in rat experimental wounds. Eur J
Dermatol. 1999;9(4):289-96.

Cesarone MR, Belcaro G, De Sanctis MT,
Incandela L, Cacchio M, Bavera P, et al. Effects of
the total triterpenic fraction of Centella asiatica in
venous  hypertensive  microangiopathy: a
prospective, placebo-controlled, randomized trial.
Angiology. 2001;52 Suppl 2:515-8.

Incandela L, Cesarone MR, Cacchio M, De Sanctis
MT, Santavenere C, D'Auro MG, et al. Total
triterpenic fraction of Centella asiatica in chronic
venous insufficiency and in high-perfusion
microangiopathy. Angiology. 2001;52 Suppl 2:S9-
13.

Gosain A, DiPietro LA. Aging and Wound
Healing.  World  Journal  of  Surgery.
2004;28(3):321-6.

Thomas Hess C. Checklist for Factors Affecting
Wound Healing. Advances in Skin & Wound Care.
2011;24(4).

Menke NB, Ward KR, Witten TM, Bonchev DG,
Diegelmann RF. Impaired wound healing. Clin
Dermatol. 2007;25(1):19-25.

Hou Q, Li M, Lu YH, Liu DH, Li CC. Burn wound
healing  properties of asiaticoside and
madecassoside. Exp Ther Med. 2016;12(3):1269-
74.

Nganlasom J, Suttitum T, Jirakulsomchok D,
Puapairoj A. Effects of Centella Asiatica Linn. and
Garcinia Mangostana Linn. on The Healing of
Dermal Wounds in Diabetic Rats. Srinagarind
Medical Journal. 2013;23(4):402-7.

Kang MS, Park KC, Nam SM. A split-face study
of moisturizer containing Centella asiatica extract
after ablative fractional carbon dioxide laser
resurfacing. Arch  Aesthetic  Plast  Surg.
2021;27(2):56-60.

Jenwitheesuk K, Rojsanga P, Chowchuen B,
Surakunprapha P. A Prospective Randomized,
Controlled, Double-Blind Trial of the Efficacy
Using Centella Cream for Scar Improvement.
Evidence-Based Complementary and Alternative
Medicine. 2018;2018:9525624.

Damkerngsuntorn W, Rerknimitr P,
Panchaprateep R,  Tangkijngamvong N,
Kumtornrut C, Kerr SJ, et al. The Effects of a
Standardized Extract of Centella asiatica on
Postlaser Resurfacing Wound Healing on the Face:
A Split-Face, Double-Blind, Randomized,

Hongsing, P. et al./ J Health Sci Altern Med (2022), 109 - 115

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

2"d International Conference on Integrative Medicine
20 — 21 July 2022, Chiang Rai, Thailand

Placebo-Controlled Trial. J Altern Complement
Med. 2020;26(6):529-36.

Bylka W, Znajdek-Awizen P, Studzinska-Sroka E,
Brzezinska M. Centella asiatica in cosmetology.
Postepy Dermatol Alergol. 2013;30(1):46-9.
Shamseer L, Moher D, Clarke M, Ghersi D,
Liberati A, Petticrew M, et al. Preferred reporting
items for systematic review and meta-analysis
protocols (PRISMA-P) 2015: elaboration and
explanation. BMJ British Medical Journal.
2015;349:97647.

Cochrane Handbook for Systematic Reviews of
Interventions. 2nd Edition ed. Chichester (UK):
John Wiley & Sons; 2019.

Kuo YS, Chien HF, Lu W. Plectranthus
amboinicus and Centella asiatica Cream for the
Treatment of Diabetic Foot Ulcers. Evid Based
Complement Alternat Med. 2012;2012:418679.
Saeidinia A, Keihanian F, Lashkari AP, Lahiji HG,
Mobayyen M, Heidarzade A, et al. Partial-
thickness burn wounds healing by topical
treatment: A randomized controlled comparison
between silver sulfadiazine and centiderm.
Medicine (Baltimore). 2017;96(9):e6168.
Surakunprapha P, Winaikosol K, Chowchuen B,
Punyavong P, Jenwitheesuk K, Jenwitheesuk K. A
Prospective Randomized Double-blind study of
silicone gel plus Herbal Extracts Versus Placebo in
Pre-sternal hypertrophic scar prevention and
amelioration. Heliyon. 2020;6(5):e03883.
Chandrika UG, Prasad Kumara PAAS. Chapter
Four - Gotu Kola (Centella asiatica): Nutritional
Properties and Plausible Health Benefits. In: Henry
J, editor. Advances in Food and Nutrition
Research. 76: Academic Press; 2015. p. 125-57.
Shukla A, Rasik AM, Jain GK, Shankar R,
Kulshrestha DK, Dhawan BN. In vitro and in vivo
wound healing activity of asiaticoside isolated
from Centella asiatica. Journal of
Ethnopharmacology. 1999;65(1):1-11.

Rosen H, Blumenthal A, McCallum J. Effect of
asiaticoside on wound healing in the rat. Proc Soc
Exp Biol Med. 1967;125(1):279-80.
Comino-Sanz IM, Lépez-Franco MD, Castro B,
Pancorbo-Hidalgo PL. The Role of Antioxidants
on Wound Healing: A Review of the Current
Evidence. J Clin Med. 2021;10(16).

Shukla A, Rasik AM, Dhawan BN. Asiaticoside-
induced elevation of antioxidant levels in healing
wounds. Phytotherapy Research. 1999;13(1):50-4.
Tang B, Zhu B, Liang Y, Bi L, Hu Z, Chen B, et
al. Asiaticoside suppresses collagen expression
and TGF-B/Smad signaling through inducing
Smad7 and inhibiting TGF-BRI and TGF-BRII in
keloid fibroblasts. Archives of Dermatological
Research. 2011;303(8):563-72.

J Health Sci Altern Med
2" International Conference on Integrative Medicine
20— 21 July 2022, Chiang Rai, Thailand

114



[28]

[29]

[30]

[31]

Bao P, Kodra A, Tomic-Canic M, Golinko MS,
Ehrlich HP, Brem H. The role of vascular
endothelial growth factor in wound healing. J Surg
Res. 2009;153(2):347-58.

Shukla A, Rasik AM, Jain GK, Shankar R,
Kulshrestha DK, Dhawan BN. In vitro and in vivo
wound healing activity of asiaticoside isolated
from Centella asiatica. J Ethnopharmacol.
1999;65(1):1-11.

Hashim P, Sidek H, Helan MH, Sabery A,
Palanisamy UD, Ilham M. Triterpene composition
and bioactivities of Centella asiatica. Molecules.
2011;16(2):1310-22.

Lichota A, Gwozdzinski L, Gwozdzinski K.
Therapeutic potential of natural compounds in
inflammation and chronic venous insufficiency.
Eur J Med Chem. 2019;176:68-91.

Hongsing, P. et al./ J Health Sci Altern Med (2022), 109 - 115

2"d International Conference on Integrative Medicine
20 — 21 July 2022, Chiang Rai, Thailand

J Health Sci Altern Med
2" International Conference on Integrative Medicine
20— 21 July 2022, Chiang Rai, Thailand

115



