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Abstract

Melastoma malabathricum Linn. (Melastomataceae), locally known as senduduk putih, is a well-
known plant in Malaysian traditional medicine. On the basis of its traditional use and literature reference,
this plant was selected for evaluation of its wound healing and antibacterial activities. Methanol extract of
M. malabathricum was examined for its wound healing activity in the form of an ointment in two types of
wound model in rats: (i) the excision wound model and (ii) the incision wound model. The methanol extract
ointment produced a significant response in both of the wound types tested. The results were also
comparable with the standard drug, nitrofurazone, in terms of wound contracting ability, wound closure
time, tensile strength and regeneration of tissues at the wound site. Regarding antibacterial activity, M.
malabathricum extract inhibited the different clinical wound isolates of S. aureus and P. aeruginosa with
MIC ranging from 3.0 mg/ml for 3 of the 4 clinical strains of S. aureus to 8.0 mg/ml for all the 3 clinical
strains of P. aeruginosa tested.
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Introduction

Melastoma malabathricum Linn. (Melastomataceae) is an erect shrub or small tree 1.5 to 5 m tall,
found more or less everywhere throughout Malaysia (Sulaiman et al., 2007). It is commonly called “Straits
Rhododendron” and locally called “Senduduk” (Anonymous., 2007a). It is traditionally used to treat
diarrhoea, dysentery, leucorrhoea, hemorrhoids, wounds, infection during confinement, toothache,
flatulence, sore legs and thrush (Anonymous., 2007b). The leaves are squeezed and the juice that is
obtained is placed on wounds to obtain healing (Susanti and Rasadah, 2007).

Topical antimicrobial therapy is one of the most important methods of wound care(Meenakshi et
al.,2006 ; Ranijith et al.,2006). The goal of topical antimicrobial therapy in wound care is to control
microbial colonization and subsequent proliferation thus promoting the healing of the wounds (Veerapur et
al., 2004). Some medicinal plants are commonly used in folk medicine for wound care (Rathi et al., 2004 ;
Zakaria et al., 2007). The plant, M. malabathricum, is used for wound healing in traditional practices,so
the present study was undertaken to evaluate scientifically the wound-healing and antibacterial activities .
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Materials and methods
Plant materials

The leaves of M.malabathricum were collected from Taman Kemacahaya, Selangor, Malaysia in
November 2007. The plant was identified by Dr.Adzhar, Department of Botany, Science university of
Malaysia, Penang, Malaysia. A voucher specimen (No. MSCNH/M-1(8), 2007) was deposited in the
Department of Pharmacy. Masterskill college of Nursing and Health,Selangor,Malaysia .. The leaves were
shade- dried, powdered and sieved through a 40 mesh sieve.

Extraction and Formulation of Extracts

The powdered plant materials were extracted with methanol using a Soxhlet extraction apparatus.
This methanol extract was then concentrated and dried under reduced pressure. The semi-solid mass
(methanol free) thus obtained was used for antibacterial and wound-healing activities. The formulation
(5% w/w ) was prepared by incorporating 5 g of extract into 95 g of simple ointment base B.P.
(Anonymous., 1953).

Drugs

0.5 g of extract ointment, simple ointment B.P. and Nitrofurazone ointment was applied once daily
to treat different groups of animals, respectively, Nitrofurazone ointment (0.2%, w/w) (GSK
pharmaceuticals, Bangalore, India) was used as a standard drug for comparing the wound-healing
potential of the extract.

Animals used

Eight week old albino wistar rats (150-180 g) of either sex were selected for the experiment. Six
rats were taken for each group. The rats were used after acclimatization to the laboratory environment for
a 7 day period. They were provided with food and water ad libiturn. The experiments were authorized by
the Institutional Animal Ethical Committee of the Masterskill University College of Health Sciences,
Malaysia (IAEC NO.MUCH/F.19 (f)/40b).

Test microorganisms

The test organisms used for this study include 4 clinical isolates (A, B, C and D) of S. aureus and
3 clinical isolates (A, B, and C) of Ps. aeruginosa obtained from wounds and sores of patients undergoing
treatment at the Master skill Clinic, Malaysia.

Excision wound model

Three groups with six animals in each group were anaesthetized by the open mask method with
anaesthetic ether. The rats were depilated on the back. One excision wound was inflicted by cutting away
a 500 mm 2 full thickness of skin from a predetermined area; the wound was left undressed to the open
environment (Udupa et al., 1994a), and 0.5 g of extract ointment, simple ointment B.P. and Nitrofurazone
ointment was applied once daily to treat the different groups of animals till the wound was completely
healed (Chatterjee and Chakravorty., 1993). Wound contraction and wound closure were monitored at
predetermined intervals. Wound contraction was calculated as percent reduction in wound area. The
progressive changes in wound area were monitored planimetrically by tracing the wound margin on graph
paper every alternate day. From the healed wound, a specimen sample of tissue was isolated from each
group of rats for histopathological examination. These tissues were stained with eosine | blue solution and
viewed under microscope (Anderson., 1980).

Incision wound model

Three groups with six animals in each group were anaesthetized and two paravertebral-long
incisions were made through the skin and cutaneous muscles at a distance of about 1.5 cm from the
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midline on each side of the depilated back of the rat (Udupa et al., 1994b). All the groups were treated in
the same manner as mentioned in the case of the excision wound model. No ligature was used for
stitching. After the incision was made, the parted skin was kept together and stitched with black silk at 0.5-
cm intervals; surgical thread (No. 000) and a curved needle (No. 11) were used for stitching. The
continuous threads on both wound edges were tightened for good closure of the wound. The wound was
left undressed. The extract ointment along with simple ointment (control) and standard drug (0.2%, w/w,
nitrofurazone ointment) were administered once daily for 9 days. When the wounds were thoroughly
cured, the sutures were removed on the ninth day and tensile strength was measured with a tensiometer
(.Anbu Jeba Sunilson et al., 2004).

Determination of tensile strength

The sutures were removed on the ninth day after wound and the tensile strength was measured
on the tenth day. The sample drugs along with standard and control were administered throughout the
period, once daily for 9 days. On the tenth day the rats were again anaesthetized and each rat was placed
on a stack of paper towels on the middle of the board. The number of the towels could be adjusted in such
a way that the wound was on the same level as the tips of the arms. The clamps were then carefully
attached to the skin on the opposite sides of the wound at a distance of 0.5 cm away from the wound. The
longer pieces of the fishing line were placed on the pulley and finally on to the polyethylene bottle and the
position of the board was adjusted so that the bottle receive a rapid and constant rate of water from a
large reservoir until the wound began to open. The amount of water in the polyethylene bag was weighed
and considered as an indirect measure of the tensile strength of the wound. The mean determination of
tensile strength on the two paravertebral incisions on both sides of the animals were taken as the
measures of the tensile strength of the wound for an individual animal. The tensile strength of the extract-
treated wounds were compared with controls. The tensile strength increment indicates better wound
healing stimulation by the applied drug.

Antimicrobial sensitivity and minimum inhibitory co ncentration
(MIC) determination

A solution of the methanol extract of M. malabathricum (10 mg/ml) was prepared in DMSO. This
solution was introduced into equidistant wells of 6 mm bored on the surface of nutrient agar seeded with
the laboratory isolates of test organisms The appropriate inoculum size is 10° CFU/ml. Blank DMSO
were also placed in separate wells and served as controls. The plates were incubated at 37<C for 24 h
after a prediffusion period at room temperature. Inhibition zone diameter of 5 mm and above was taken as
significant susceptibility of each test microorganism to the extract. The MICs of the M. malabathricum
extract against the 4 clinical isolates (A,B, C, and D) of S. aureus and 3 clinical isolates (A, B, and C) of P.
aeruginosa obtained from sores of different patients were determined using a modification of the agar
dilution technique (NCCLS., 1990). Serial concentrations of the extract (0.5, 1.0, 2.0, 3.0, 4.0, 6.0, 8.0,
and 16 mgslml) were incorporated into molten nutrient agar plates. Thereafter, a 24 h actively growing
culture (10> CFU/mI) of the isolates were then streaked on the plates. MIC for each organism was taken
as the lowest concentration of the extract in the nutrient agar that inhibited the visible growth of the
organism after 24 h of incubation at 37°C.

Results and Discussion

The measurements of the progress of the wound healing by the nitrofurazone, ointment extract,
and the control groups (i.e. simple ointment treated groups) in the excision wound method are shown in
Table 1. It is observed that the wound contracting ability of the M.malabathricum extract in the form of
ointment was significantly greater than that of the control. The time to wound closure of the nitrofurazone
treated and the extract-treated groups was same (18 + 2 days). In the incision wound studies, there was a
significant increase in tensile strength of the 10 day-old wound due to treatment with the extract ointment
and the standard drug nitrofurazone treated groups of animals when compared with the control. The
measurements of the tensile strengths of wounds treated with the extract and the standard drug are
shown in Table 2. The tensile strength of the nitrofurazone ointment (standard drug) and the extract
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ointment treated groups was almost the same. The wound area treated with M.malabathricum extract
ointment and Nitrofurazone ointment revealed that the original tissue regeneration was much greater in
the case of the skin wounds treated with M. malabathricum extract ointment. The wound treated with 0.2%
(w/w) Nitrofurazone showed more relative fibrosis than in the case of skin wounds treated with the extract
ointment. However, though fibrosis was relatively less, the original tissue was regenerated much more in
the case of the extract-treated animal wounds. The skin adrenal structures such as the Pilosebaceous
glands, sweat glands, etc., were better presented in wounds treated with extract (ointment) compared to
nitrofurazone-treated animal wounds.

Table 1: Effects of M. malabathricum extract and Nitrofurazone on wound
contraction in albino rats (N = 6)

Post- wounding ~ Wound area (mm “)+S.E.M. and ( percentage of wound contraction )

days Simple ointment Nitrofurazone ointment ( Extract ointment
( control ) 0.2 %, wiw ) (5 %, wiw)
0 538 + 13.9 510 + 23.6 527 +38.3
(0.0) (0.0) (0.0
2 511 + 16.31 452 +36.7 496 +19.12
(4.82) (11.34) (5.84)
4 463 + 16.4 322 +15.5% 403 + 26.4
(13.04) (36.89) (22.61)
6 404 +11.6 266 + 18.9% 295 +21.6%
(24.32) (46.31) (43.41)
8 372 +17.4 188 + 27.8° 171 + 20.5°
(32.18) (64.21) (65.19)
10 311+ 13.1 103 +21.5° 108 + 18.46"
(41.41) (78.64) (75.23)
12 280 +11.4 79 +16.8° 78 +13.5°
(47.12) (85.61) (84.03)
14 210 +13.5 39 +20.9° 28 +11.3°
(60.34) (91.85) (93.56)
16 170 +15.6 6 +4.5° 9+4.1°
(67.91) (99.13) (98.34)
18 165 + 13.4 0.0° 0.0°
(69.23) (100.0) (100.0)

P values vs. respective control by Student's t-test: *P< 0.01, P< 0.001.

The M. malabathricum extract inhibited the different clinical wound isolates of S. aureus and P.
aeruginosa with MICs ranging from 3.0 mg/ml for A, B and D clinical strains of S. aureus to 8.0 mg/ml (for
all the 3 clinical strains of P. aeruginosa (Table 3). The extract inhibited the clinical wound isolates of S.
aureus and P. aeruginosa obtained from sores of patients. This antibacterial property of

Table 2: Effects of M. malabathricum extract and Nitrofurazone on the Tensile strengths of wounds
inflicted on albino rats by the incision wound model

Serial No of Treatment Tensile strength ( g)
No animals (mean £ S.E.)
1 6 Simple ointment (ointment control ) 418 +13.8
2 6 Extract ointment ( 5 %, w/w) 551 +16.9%
3 6 Nitrofurazone ointment ( 0.2%w/w) 576 +12 5°

Results were compared with control and P values were calculated by student’s
t-test.. °P < 0.001
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Table 3: Minimum inhibitory concentration ( MIC) of the methanol extract of M. malabathricum
against some clinical isolates. (N=3)

Organism Clinical isolates MIC £+ S.E.M
( strains ) ( mg/ml)
3.0+£0.0
3.0+£0.0
7.0+£0.0
3.0+£0.0
8.0+£0.0
8.0+£0.0
8.0+0.0

Staphylococcus aureus

Pseudomonas aeruginosa

Owmw>» 00O w>

M. malabathricum extract is very beneficial in wound care. Wounds are known to be easy portals for
infections and provide suitable medium for the proliferation of microbial organisms. Wound infection has
been identified as one of the most important factors that delays wound repair processes and outcome
(Bowler et al., 2001). Several microorganisms, including Ps. aeruginosa, S. aureus, S. faecalis, E.coli,
Clostridium perfringens, Clostridium tetani, Coliform bacilli and enterococcus have been found to infect
wounds (Laurent et al., 1999). The leaves of M. malabathricum have been found to contain glycoside
(Susanti et al., 2007). A glycosidal mixture extract of Centella asiatica has been reported to be responsible
for enhanced repair only in incised wounds (Rosen et al., 1967) and in stimulating collagen in human skin
fibroblast cells (Vogel and De Souza., 1980). The wound healing property of M. malabathricum may
probably be due to the presence of the glycosides. However, the isolation of the active component is
under way in our laboratory. These findings indicate the wound-healing potential of M. malabathricum
extract and thus substantiate its use in folklore medicine.

Acknowledgements

We are grateful to Dr. Proom Promwichit , Academic Adviser & Mr. Edmund Santhara, CEO,
Masterskill College of Nursing and Health, Malaysia, for encouragement and support.

References

1. Anbu Jeba Sunilson ,J.,Venkatnarayanan,R.,Thangathirapathi,A., Murugesh,N., Prabha,
M.,Syam Mohan, M . and Anita Gnana Kumari,A. V . (2004).Wound healing activity

ofJasminium sambac leaf extract. Adv.Pharmacol.Toxicol.5(2):1-10.

2. Anderson, JE. (1980). Muirs Test Book of Pathology. | " ed. ELBS. pp. 77- 85.

3. Anonymous. (1953). British Pharmacopoeia. General Medical Council. The Pharmaceutical Press. 17
Bloomsbury Square. London. WCI.P.

4. Anonymous. (2007a). Nature cure senduduk. ( Online) available from URL :
http://www.forestexplorers.com/naturecures/senduduk.shtml . ( accessed on 13/11/2007 ).

5. Anonymous.(2007b). Database on important medicinal and aromatic plants. ( Online ) available from
http://www.ics.trieste.it/MedicinalPlant/ MedicinalPlant Ethnobotanicallnfo.aspx?id=86 ( accessed on
14/11/2007 ).

6. Bowler,P.G., Duerden, B.I. and Armstrong, D.G., (2001). Wound microbiology and associated
approaches to wound management. Clin. Microbiol.Rev.14:244 — 269.

7. Chatterjee, T.K. and Chakravorty, A. (1993). Wound healing properties of the new antibiotics
(MT81) in mice. Indian Drugs. 30(9):450-452.

8. Laurent,H.,Thierry,J.F.,Jamil, R., Pascal, A., Eric, M., Thierry, J., Lallement, P. Y.,Bousquet,A. and
Sabine,D. and Coupry, A. (1999). Microbiological evaluation of infected wounds of the extremities in
214 adults.J. Accid .Emerg. Med. 16:32- 34.

9. Meenakshi,S.,Raghavan,G.,Virendra, N., Ajaykumar Singh,R. and Shantha, M.(2006) Antimicrobial,

Wound healing and Antioxidant activity of Plagiochasma Appendiculatum Lehm.et
Lind.J.Ethnopharmacol.107 (1): 67-72.




Sunilsonet al., Afr. J. Infect. Dis. 2(2): 68 - 73 73

10. NCCLS.(1990). Methods for dilution antimicrobial susceptibility tests for bacteria that grow aerobically.
2nd edition. M7-A2 pulication of National Committee for Clinical Laboratory Standards. Villanova. Pa.

11. Rathi, B., Pathi, P.A.and Baheti, A.M. (2004). Evaluation of aqueous extract of pulp and
seeds of Moringa oleifera for wound healing in albino rats. J.Natural Remedies. 4: 145-149.

12.Ranijith,B., Jianying,Z.,Eric,J.B., Mohammed, V.,William,, A. Pasculle and Alan,W.(2006). Antimicrobial
activities of Silver use as a polymerization catalyst for a wound — healing matrix.Bio materials.27(24):
4304-4314.

13. Rosen, H., Blumenthal, A. and Callum, J.M. (1967). Effect of Asiaticoside on wound healing in rats.
Experimental Medicine and Surgery. 125 : 279-280.

14. Sulaiman, M.R., Somchit, M.N., Israf, D.A., Ahmad, Z.and Moin, S.(2007) .Antinociceptive Effects of
Melastoma malabathricum ethanolic extract in mice. Fitoterapia. 75 (7-8): 667-672

15. Susanti, D.and Rasadah, M.A. (2007). Anti-inflammatory action of components from
Melastoma malabathricum. Pharmaceutical biology.45(5):372-375.

16.Susanti,D.,Sirat,H.M.,Ahamad,F.,Ali,R.M.,Aimi,N. and Kitajima, M.(2007). Antioxidant and cytotoxic
flavanoids from the flowers Melastoma malabathricum. Food Chemistry .103(3) : 710-716.

17. Udupa, S.L., Udupa, A.L.and Kulkarni, D.R. (1994a). Anti-inflammatory and wound healing properties
of Aloe Vera. Fitoterapia. 65(2) :141 - 145.

18. Udupa, S.L., Udupa, A.L.and Kulkarni, D.R. (1994b). Studies on the anti-inflammatory and wound
healing properties of Moringa Oleifera and Aegle marmelos. Fitoterapia. 65(2):119--123.

19.Veerapur, VP., Palkar, MB., Srinivasa, H., Kumar, MS., Patra, S., Rao, PGM.and Srinivasan,
KK.(2004). Effect of ethanol extract of Wrightia tinctoria bark on wound healing in rats. J. Natural
Remedies. 4(2): 155-159.

20.Vogel, H.G.and De Souza, N.J. (1980). Effect of terpenoids isolated from Centella asiatica on
granuloma tissues. Acta Theriologica .16:285- 298.

21. Zakaria, ZA., Mat Jais, AM., Mastura, M., Mat Jusoh, SH ., Mohammed, AM., Mohd Jamil, NS., Roffie,
MS.and Sulaiman, MR. (2007). Invitro Antistaphylococcal Activity of the extracts of several neglected
plants in Malaysia. Int.J. pharmacol. 3(5):428-431.



