WORLD JOURNAL OF PHARMACY AND PHARMACEUTICAL SCIENCES

SJIF Impact Factor 7.632
Volume 9, Issue 12, 178-186 Research Article ISSN 2278 — 4357

BURNS HEALING RATES IN RATS MEDICATED WITH LEAF
EXTRACT OF TEKELAN (CHROMOLAENA ODORATAL))
OINTMENT

Ramadhan Triyandi‘, Muhammad Igbal', Muhammad Fitra Wardhana S.*, Dwi Aulia
Ramdini', Vadiyani Fricillya Puteri!, Afna Nur Afni Palogan®, Fredison®,

Nur Amrillah! and Mohammad Kanedi®*

'Department of Pharmacy, Faculty of Medicine, University of Lampung, Bandar Lampung,
Indonesia.
2Department of Biology, Faculty of Math and Sciences, University of Lampung, Bandar

Lampung, Indonesia.

Article Received on ABSTRACT

01 October 2020, Tekelan (Chromolaena odorata L.) is a type of plant that is known to
Revised on 21 October 2020, tai tioxidant ti-infl t d antimicrobial ti
Accepted on 11 Nov. 2020 contain antioxidants, anti-inflammatory, and antimicrobial properties
DOI: 10.20959/wjpps202012-17866 that allow this plant to be used as a wound healing medicine, including
burns. This study aims to determine the healing effect of ethanol
*Corresponding Author fraction of tekelan leaf extract on wistar rats (Rattus norvegicus). By
Mohammad Kanedi using completely randomized design five different ointments were
Department of Biology, prepared and given to five groups of experimental animals consisted of

Faculty of Math and .
F R three rats each. To the each group, the treatments given are as follows:

Sciences, University of ] o )
silver sulfadiazine cream (+ control), vaseline flavum (—control),

Lampung, Bandar Lampung,
[ tekelan extract of 5%, 10% and 15% respectively (as the test groups).
Burn wound is inflicted by placing a metal rod (12 mm diameter)
heated to 100 °C in boiling water on the back skin of rats that had been previously shaved.
Treatment was given once daily for 21 days. Observation of wound healing, based on percent
closure wound area, was carried out on day 0 (immediately after the injury), day 7, 14 and 21.
The results showed that all treatments could completely heal burns in test animals within 21
days. The only difference was seen in the weekly progress rate of wound closure, where only

the tekelan extract with the highest concentration (15%) nearly matched the standard drug.

KEYWORDS: burns, wound, tekelan, Chromolaena ordorata, tekelan extract ointment.

www.wipps.com | Vol 9, Issue 12,2020. | 1SO 9001:2015 Certified Journal | 178




Kanedi et al. World Journal of Pharmacy and Pharmaceutical Sciences

INTRODUCTION

Burn is an injury to the skin or other tissues due to external heat sources such as hot liquids
(scalds), hot solids (contact burns), or flames (flame burns). Burn injuries accounting for
estimated 180,000 deaths annually, mainly in the low-middle income countries.™? In
Pakistan, for instance, the mortality rate was high in flame burns followed by scalds.

Common cause of death in patient with flame burns was sepsis and irreversible shock.

To prevent burns from causing further damage to tissues and organs, due to infection, for
example, burns need to be treated immediately. The treatment most commonly applied to
burns, especially minor wounds, is to give topical medication, cream or ointments containing
antibiotic applied to the skin. One of antibiotics cream that is world-widely used is silver

sulfadiazine cream.!

Considering adverse effect and high cost of the synthetics drugs, especially in the context of
low-income countries, the plant-originated medicine still deserve to be considered as the
alternative. One of plant species that is well known for its efficacy in burns healing is Aloe

vera, Artemisia sieberi, and tekelan (Chromolaena odorata).>®"!

With regard to the tekelan plant (Chromolaena odorata), the wound healing activities of the
herb might be due to the anti-oxidant, anti-inflammatory and antibacterial properties of the
bioactive content of this plant. The bioactive which likely allow tekelan plant to have
pharmacological and therapeutic activities mentioned above are flavanones, flavonols,
flavones, quercetin, terpenes and terpenoids, essential oils, alkaloids, saponin, tannin,

phenolic acid.®

In Indonesia, there have been several studies on the pharmacological effects of tekelan leaf
extract, but until now the results of this research have not been consistent regarding the
methods and solvents of extraction, concentration, and the most effective formulas for the

treatment of burns.[°>%

In an effort to find the most appropriate type of solvent, formulation, and concentration of
tekelan leaf extract for use in the treatment of wounds, we tested in vivo the ethanol fraction

of tekelan leaves macerated with n-hexane.
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RESEARCH METHOD

Plant materials and extraction

Plant leaves sample of tekelan (Chromolaena ordorata L.) were collected from suburb of
Bandar Lampung, Lampung Province, Indonesia. Taxonomic determination of the plant were
done by a botanist at the Center for Research and Development of Medicinal Plants and
Traditional Medicine (Balai Besar Penelitian dan Pengembangan Tanaman Obat dan Obat

Tradisional-B,P,TOOT) Tawangmangu, Karanganyar, Central Java Province, Indonesia.

The fresh leaves of the plants after being washed and rinsed with tap water were chopped into
small pieces and then sun-dried under a black cloth cover in order to prevent sample from
exposed to UV rays. The dried chopped leaves (400 g) are macerated using n-hexane (pro
analysis from Merck).The filtrate were collected by filtration after 24 hours. The solid
residues were then re-macerated using the same solvent every 24 hours until the extract is
completely clear. The obtained filtrate was extracted with chloroform (pro analysis from
Merck), and the filtrate was filtered. The residue was Soxhlet extracted with 70% ethanol.
Lastly, the extract collected was concentrated using a rotary evaporator until a viscous extract

of tekelan leaves are obtained.

Ointment preparation

There were three ointments of ethanol extract of tekelan leaves that were prepared in this
study namely Ty, T,, and T3 containing of 5%, 10% and 15% extract respectively. The
ointments were made by adding and mixing Vaseline Flavum (from Brataco) into the extract
according to the mass proportion of the two components to fulfill the desired concentration

up to a total mass of 100g.

Animals and Ethics

The experimental animals used in this study were male Wistar rats (Rattus norvegicus) with
the age range of 5-6 months and weighing of £ 200g. All test rats, obtained from Veterinary
Centre Lampung, were kept for one week to adjust laboratory environment, given pellets and
water ad libitum. All protocol for keeping and treating the test animals in this study has
received approval from Ethical Commission of Medical and Health Research of the Faculty
of Medicine, University of Lampung, Indonesia (Reg. No. 1785/UN26.18/PP.05.02.00/2020).
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Research design

The experimental rats (n=15) were completely randomized into five groups (3 animals each)
namely Silver sulfadiazine (positive control), Vaseline flavum (negative control), 5% extract,
10% extract and 15% extract.

Burns infliction and Treatment

Burn wounds were inflicted by placing metal rode (12 mm diameter) heated at 100°C in
boiling water on the back skin of the rats that have been shaved previously. Before burn
infliction the rats were anesthetized locally with lidoacain given subcutaneously. Immediately
after wounding, the injured skin treated topically with the appropriate ointment. Treatments
were given once daily for 21 days. Burns healing progress was assessed on day 0 (baseline),
day 7, 14 and 21. The burns healing progress was indicated by percent closure of the wounds

surface area calculated using equation formula bellows.

wound area on day,, — wound area on day,, ;.
% closure = x 100
wound area on day,,

Phytochemicals identification

To ensure that the tekelan leaf extracts do contain bioactive compounds that have burns
healing properties such as alkaloid, flavonoid, saponins, tannin, terpenoid and steroids, the
qualitative phytochemical screening tests were applied. The presence of the alkaloids was
determined using Wagner, Hager and Mayer’s test. Tannin, saponins, steroid, and flavonoids
were tested using Lead acetate and FeCl; test, Foam and Haemolysis tests, Salkowski test,

L ead acetate test.*!

Data analysis
Data obtained were analyzed qualitative-descriptively and presented as mean followed by
standard deviation (SD).

RESULTS

The effect of applying topical ointment on the wound surface area of experimental animals
according to treatment days is presented in Table 1. Qualitatively, this data suggests that the
ethanol fraction of tekelan (Chromolaena ordorata L.) leaf extract gives a healing effect on

burns that is similar to standard drugs, the silver sulfadiazine cream.
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Table 1: Burns surface area in each group of rats by day of treatment.

Days after Burns surface area (mm?)
wounding | (+) Control | (-) Control | 5% Extract | 10% Extract | 15% Extract
113.04 £ 112.8 +
0 1.23 2.12 1134 +0.74 | 113.2+4.33 | 112.8 +0.66
7 68.75 £ 0.62 761'88581 68.50 +0.66 | 84.91+3.46 | 76.10 £ 0.66
3715+
14 6.56 £ 1.72 0.66 16.16 £1.16 | 31.79+2.25 | 13.25+0.25
21 0.00 0.00 0.00 1.22+1.2 0.00
*All values are presented as mean = SD

The burns healing pattern in mice after given ointment topically for 21 days is pictured in

Figure 1. The curve in the figure shows that the tekelan leaf extract ointment was effective in

healing burns in mice within three weeks (21 days). The analysis on the progress rates of

wound weekly healing resulted in the data as presented in Figure 2. Based on the data in

Figure 2 it can be stated that the wound healing rate by the ethanol extract ointment of

tekelan leaves, at a concentration of 15%, is similar to the rate of healing by standard drugs.
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Figure 1: Burns healing pattern in mice after given ointment topically for 21 days.
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Figure 2: The comparison of weekly wound closure rates between rats treated with

tekelan leaf extract ointment and standard medicine.

Hasil skrining kandungan bahan aktif yang terdapat dalam fraksi etanol ekstrak daun tekelan
disajikan pada Tabel 2. Except for steroids, all bioactive substances expectedly have burn

wounds healing were positively detected in tekelan leaf extracts.

Table 2: Phytochemicals identified in ethanol fraction of tekelan leaf extracts.

Chemicals | Identification
Flavonoid | +
Alakaloid +
Tannin +
Terpenoid | +
Steroid -
Saponin +

DISCUSSION

All data presented in Table 1, Figure 1 and Figure 2 indicate that the ethanol fraction of the
tekelan plant leaf extract has a healing effect on burns in rats. However, the question is, why
did the burns of mice given only ointment base ingredient (vaseline flavum) also heal at the
same time as the other groups of rats. The most likely explanation is because the ointment
base functioned as moisturizer and softener mace skin and provide barrier for microbes to
infect the wounds.!*?

Burns healing properties of the ethanol leaf extract of Chromolaena ordorata is very likely
related to the high anti-oxidant activities and antibacterial properties of the phytochemicals
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contained in this plant.*® The compounds that have antioxidant and antibacterial properties
such as flavonoids, alkaloids, terpenoids, saponins and tannin were successfully detected in

the ethanol extract of tekelan leaves applied this study.

Similar properties of plants containing alkaloids, tannins, terpenoids, and flavonoids with
standard drugs, silver sulfadiazine cream, in healing burns are also found in the Bixa orellana
plant. Such bioactive substances could increase the formation of fibroblast, proliferation of
endothelial cells and keratinocytes, stimulate keratinocytes migration, and increase the
regulation of protein production of extracellular matrix on keratinocytes.!**!

Flavonoids are antioxidant that is inhibiting lipid peroxidation so that it can prevent or slow
down the necrosis help revitalize the damaged blood vessels (angiogenesis).l*! Anti-bacteria
properties of the substances prevent synthesis of nucleic acid, slow down the function of
cytoplasmic membrane, inhibit energy metabolism, inhibiting attachment and formation of

bio-film. ¢!

Tannins and terpenoids are astringent that can minimize the skin pores, stop bleeding,
blocking infection, forming protective layer on open tissues that makes wound safe from

infection, and increase epithelialization.™**!

CONCLUSION

Ethanol fraction of plant leaf extract of tekelan (Chromolaena ordorata L.) revealed to show
burns healing properties similar to that of standard medicine, the silver sulfadiazine cream. It
suggests therefore that tekelan leaft extract worth recommended as burns topical ointment.

ACKNOWLEDGEMENTS
Authors would like to thanks to the Institute for Research and Community Services,

University of Lampung (LP2M Universitas Lampung) for the research grant supports.

Competing interests

Authors declare no competing interest.

REFERENCES
1. WHO. 2018. Burns. Available at:  https://www.who.int/news-room/fact-
sheets/detail/burns.

www.wipps.com | Vol 9, Issue 12,2020. | 1SO 9001:2015 Certified Journal | 184



https://www.who.int/news-room/fact-sheets/detail/burns
https://www.who.int/news-room/fact-sheets/detail/burns

Kanedi et al. World Journal of Pharmacy and Pharmaceutical Sciences

2. Yasti AC, Senel E , Saydam M, Ozok G, Coruh A, Yorganci K. Review: Guideline and
treatment algorithm for burn injuries. Ulus Travma Ail Cerrahi Derg, 2015; 21: 2.

3. Chaudhary IA. 2009. Burns: Frequency and Mortality Related to Various Age Groups.
Journal of Surgery Pakistan (International), 2009; 14 (2): 67-71.

4. Hudspith J. and Rayatt S. First aid and treatment of minor burns. BMJ, 2004; 328(7454):
1487-1489. doi:10.1136/bmj.328.7454.1487.

5. Akhoondinasab MR, Akhoondinasab M, Saberi M. Comparison of Healing Effect of Aloe
Vera Extract and Silver Sulfadiazine in Burn Injuries in Experimental Rat Model. World J
Plast Su rg, 2014; 3(1): 29-34.

6. Kaboutari J, Rafieian-Kopaei M, Nourani H, Karimi B. Wound healing effects of
Artemisia sieberi extract on the second degree burn in mice skin. J Herb Med Pharmacol,
2016; 5(2): 67- 7.

7. Shah A, Amini-Nik S. The role of phytochemicals in the inflammatory phase of wound
healing. International Journal of Molecular Sciences, 2017; 18. E1068. DOI:
10.3390/ijms18051068.

8. Sirinthipaporn A, Jiraungkoorskul W. Wound healing property review of Siam weed,
Chromolaena odorata. Pharmacognosy Reviews, 2017; 11. 35-38. DOI:
10.4103/phrev.phrev_53 16.

9. Mulyani D. Perbandingan Daya Hambat Ekstrak Etanol Daun Kembang Bulan (Tithonia
diversifolia) Dengan Daun Tekelan (Chromolaena odorata) Terhadap Bakteri
Staphylococcus aureus. Scientia, 2017; 7 (2): 77 — 82.

10. Hasrawati A, Famir Y, Aztriana, Mursyid AM. Formulasi Dan Evaluasi Salep Ekstrak
Daun Gulma Siam (Chromolaena odorata L.) Dengan Variasi Basis Salep. As-Syifaa
Jurnal Farmasi Juli, 2019; 11 (01): 55-60.

11. Mera IFG, Falconi DEG and Coérdova VM. Secondary metabolites in plants: main classes,
phytochemical analysis and pharmacological activities. Revista Bionatura VVol.4. DOI.
10.21931/RB/2019.04.04.11  Date  citation, 2020; 5. Available  from:
http://www.revistabionatura.com.

12. Putrianirma R, Triakoso N, Yunita MN, Sari I, Yudaniayanti, Hamid IS and Fikri F.
Efektivitas Ekstrak Daun Afrika (Vernonia amygdalina) Secara Topikal Untuk
Reepitelisasi penyembuhan Luka Insisi Pada Tikus Putih (Rattus novergicus) . J Med Vet,
2019; 2(1): 30-35.

13. Vijayaraghavan K., Rajkumar J., and Seyed M A, “Phytochemical screening, free
radical scavenging and antimicrobial potential of Chromolaena odorata leaf extracts

www.wipps.com | Vol 9, Issue 12,2020. | 1SO 9001:2015 Certified Journal | 185



http://www.revistabionatura.com/

Kanedi et al. World Journal of Pharmacy and Pharmaceutical Sciences

against pathogenic bacterium in wound infections -A  multispectrum perspective,”
Biocatal. Agric. Biotechnol., 2018; 15: 103-112.
https://doi.org/10.1016/j.bcab.2018.05.014.

14. Espiritu AA, Lao SNL and Guerrero JJG. Burn wound healing potential of Bixa orellana
Linn [Bixaceae] leaf extracts on albino mice. Journal of Medicinal Plants Studies, 2016;
4(1): 84-87.

15. Barku VYA, Boye A, Ayaba S. Phytochemical screening and assessment of wound
healing activity of the leaves of Anogeissus leiocarpus. Eur J Exp Biol, 2013; 3(4): 18-25.

16. Xie Y, Yang W, Tang F, Chen X, Ren L. Antibacterial Activities of Flavonoids:
Structure-Activity Relationship and Mechanism. Curr Med Chem, 2014; 22(1): 132-149.

17. Ashok PK and Upadhyaya K. Tannins are Astringent. J Pharmacogn Phytochem, 2012;
1(3): 45-50.

18. Sasidharan S, Nilawatyi R, Xavier R, Latha LY, Amala R. Wound healing potential of
Elaeis guineensis Jacq leaves in an infected albino rat model. Molecules, 2010; 15(5):
3186-3199.

www.wipps.com | Vol 9, Issue 12,2020. | 1SO 9001:2015 Certified Journal | 186



https://doi.org/10.1016/j.bcab.2018.05.014

