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ABSTRACT 

India has a rich tradition of plant-based knowledge on healthcare. A large number of 

plants/plant extracts/decoctions or pastes are used by people  in India for treatment of 

cuts, wounds, and burns. The present review thus attempts to analyze the ancient and 
modern knowledge  for treatment of cuts and wounds . 

Pharmacological reports available on Indian medicinal plants employing various wound 

healing models and its underlying molecular mechanism, wherever available, has also 
been briefly reviewed. 

This pharmacological validation on Indian medicinal plants is very limited and a large 

number of plants used in tribal and folklore with enormous potential have not been 
validated for their wound healing activity. 

This review therefore attempts to bridge the lacunae in the existing literature and offers 

immense scope for researchers engaged in validation of the traditional claims and 

development of safe and effective and globally accepted herbal drugs for cuts and 

wounds. 

Keywords: Wounds, healing,plant extracts, active principle, Ayurveda 
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Introduction 

Wounds are major concerns for 

the patients as well as  Clinician . They 

affect a large number of patients and 

seriously  influence their quality oflife. 

Current estimates indicate that nearly 6 

million people suffer from chronic 

wounds worldwide. There are very few 

Indianstudies on the epidemiology of 

chronic wounds. The prevalenceof 

chronic wounds in the community was 

reported as 4.5 per1000 population 

whereas that of acute wounds was 

nearly doubled at 10.5 per 1000 
population (Gupta et al., 2004). 

Both Traditional and Western 

systemsof medicine forwound healing 

suffer from lack of resources and 

awareness .Research on wound healing 

agents is one of the developing areas in 

modern biomedical sciences. Many 

traditional practitioners across the world 

particularly in countries like India with 

ancientmedical practices have valuable 

information of many unknown wild 

plants used by them  for treating 

wounds and burns. Several drugs made  

of plant, mineral or  animal origin are 

described in  Ayurveda for their healing 

properties under the term ‘Vranaropaka’. 

Besides the classical systems of Indian 

Medicine, the folk and the tribalmedicine 

also employ a number of plants and 

animal products or treatment of cuts, 

wounds and burns. 

Pathology of wounds by Both 

Traditional and Western systems of 
medicine 

Wounds are physical injuries that 

result in an opening or break of the skin. 

Proper healing of wounds is essential for 

the restoration of disrupted anatomical 

continuity and disturbed functional 

status of the skin. Healing is a complex 

and intricate process initiated in 

response to an injury that restores the 

function and integrity of damaged 
tissues. \ 

Wound healing involves 

continuous cell–cell and cell–matrix 

interactions that allow the process to 

proceed in three overlapping phases viz. 

inflammation (0–3days), cellular 

proliferation (3–12 days) and remodeling 

(3–6months) (Glynn, 1981; Clark, 1996; 

Martin, 1996). Healingrequires the 

collaborative efforts of many different 

tissues and cell lineages (Martin, 1997). 

It involves platelet aggregation and 

blood clotting, formation of fibrin, an 

inflammatory response to injury, 

alteration in the ground substances, 

angiogenesis and re-epithelialization. 

Healing is not complete until the 

disruptedsurfaces are firmly knit by 
collagen (Buffoni et al., 1993).  

The basic principle of optimal 

wound healing is to minimize tissue 

damage and provide adequate tissue 

perfusion and oxygenation, proper 

nutrition and moist wound healing 

environment to restore the anatomical 

continuity and function of the 

affectedpart (Pierce and Mustoe, 1995). 

According to  Ayurveda, Vrana 

(wounds or ulcers) is the discontinuation 

oflining membrane that after healing 

leaves a scar for life closely resembling 

the modern definition. Similarly, 

inflammation is considered to be an 

early phase in the pathogenesis of 

wounds termed Vranashotha. Different 

types of wounds are  mentioned in 

Ayurveda due to trauma, such as Chinna 

(cut wound), Bhinna (perforated 

wound), Viddha (punctured wound), 

Kshata (lacerated wound), Picchita 

(contusion), and Ghrista (abrasion 

wound) . 

Etiological factor causing wound  

have striking similarities  as described in 

Ayurvedic and  Modern medicine (Fig. 

1). Classical management of wounds 
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according to Sushruta Samhita follows 

60 therapeutic steps, starting with an 

aseptic dressing of the affected part and 

ending with the rehabilitation of the 

normal structureand function. These 

therapeutic measures were aimed not 

only to accelerate the healing process 

but also to maintain the quality and 
aesthetics of the healing. 

People of  developed countries  

are seeking alternative to modern 

therapies of wound healing like 

antibiotics, corticosteroids,etc. obviously 

due to its side effects.In chronic wounds 

two  inseparable aspects, pathogenesis 

and failure toheal, have intensified 

search of herbal drugs as wound healing 
agents. 
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Fig. 1.  Comparative representation of etiopathogenesis of wound in Ayurvedic and  
Modern medicine. 

Important pharmacologically 

validated plants for their 

wound healing activity on 
different model. 

In the current review, we have 

presented such plants which are 

extensively used in both traditional and 

folk systemsof medicine of India and 

have been reported in ethnobotanical 

literature for use in the healing of 

wounds.We have also indicated the 

same along with the part that have been  

reported to be used in the healing of the 

wound. The part used becomes all the 

more important because of the fact that 

while providing the 

ethnopharmacological evidence towards 

these plants, researchers must ensure 

that they use that particular part 

mentioned in traditional medicines 
rather than randomscreening.  

1. Aegle marmelos  Methanolic 

extract of plant (stem bark)  on 

Excision and incision wound 
model (Jaswanth et al. (2001) 

2. Areca catechu  Betel nut extract 

and its two consitutents 

arecholine and polyphenols on 

Excision, Incision and dead space 

wound model  (Padmaja et al. 

(1994) 

3. Argemone mexicana  Ethanolic 

extract on Excision, incision and 

dead space wound model (Patil et 
al. (2001) 

4. Aloe vera (Heggers et al., 1996; 

Davis et al., 1989),  

5. Azadirachta indica Pure neem oil 

and neem ointment onIncised 

and dead space   wound model in 

bovine calves  (Bhardwaj and 

Sharma (1997) 

6. Bryophyllum pinnatum   Leaf, 

alcoholic and water extracts on 

Excision, incision and dead space 
wound model  (Khan et al. (2004) 

7. Butea monosperma  Alcoholic 

bark extracton  Excision wound 

model  (Sumitra et al. (2005) 

8. Calotropis procera  Latex on 

Excision wound model   (Rajesh et al. 
(2005) 

9. Carica papaya  Latex on excision 
wound model (Mikhalchik etal., 2004), 

10. Cassia fistula  Alcoholic leaf 

extract on Excision wound model 

(Senthil Kumar et al. (2006) 

11. Centella asiatica   Ethanolic 

extract on  Incision, excision, and 

dead space wound model 

(Suguna et al. (1996), Shetty et 
al. (2006) 

12. Cinnamomum zeylanicum  

Ethanolic extract of bark on 

Excision, incision and dead space 

wound model (Kamath et al. 
(2003) 

13. Curcuma longa  Powder of the 
tuberous Rhizome  (Mehra et al., 1984), 

14. Cyperus rotundus Extract of tuber 

on Excision, incision and dead 

space wound model 
(Puratchikody et al. (2006) 

15. Datura alba  Alcoholic leaf extract 

on Burn rat wound model  (Priya et al. 
(2002) 

16. Euphorbia neriifolia  Aqueous 

extract of latex on Excision 
wound model (Rasik et al. (1996) 
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17. Glycyrrhiza glabra  Ethanolic 

extract of root on Excision wound 

model   (Kishore et al. (2001) 

18. Gmelina arborea  Alcoholic 

extract of leaf Excision on incision 

and dead space wound model( 
Shirwaikar et al. (2002) 

19. Moringa oleifera  Ethyl acetate 

extract of dried leaf on  Excision, 

incision and dead space wound 

model   (Udupa et al. (1994a,b), 
Hukkeri et al. (2006) 

20. Nelumbo nucifera Methanol 

extract of rhizomes on Excision, 

incision and dead space wound 
model (Mukherjee et al. (2000b) 

21. Ocimum sanctum Ethanolic 

extract of leaves on Excision, 

incision and dead space wound 
model(Udupa et al. (2006) 

22. Oxalis corniculata Alcohol and 

petroleum ether extracts of whole 

plant on  Excision, incision and 

dead spacewound model 
(Taranalli et al. (2004) 

23. Phyllanthus emblica (Suguna et 
al., 2000),  

24. Plumbago zeylanica(Reddy et al., 
2002),  

25. Pterocarpus santalinus (Biswas et 

al.,2004),  

25. Terminalia arjuna (Chaudhari and 
Mengi, 2006) and  

26. Terminaliachebula(Suguna et al., 
2002)  

have been extensivelyreported in 

Ayurveda systems of medicinesfor their 

wound healing potential. 

The Active Principles isolated 

from different plants 

responsible for wound 
healing. 

Tanninsfrom Terminalia arjuna 
(Chaudhari and Mengi, 2006), 

Oleanolic acid from Anredra diffusa 

(Letts et al., 2006),  

Polysaccharidesfrom Opuntia ficus-
indica (Trombetta et al., 2006), 

Gentiopicroside, sweroside and 

swertiamarine from Gentianalutea 
(Ozturk et al., 2006), 

Shikonin derivatives 

(deoxyshikonin,acetyl shikonin, 3-

hydroxy-isovaleryl shikonin and 5,8-

Odimethylacetyl shikonin) from Onosma 
argentatum (Ozgen etal., 2006),  

Asiaticoside, asiatic acid, and 

madecassic acid fromCentalla asiatica 

(Maquart et al., 1999; Shukla et al., 
1999a,b;Hong et al., 2005),  

Quercetin, isorhamnetin and 

kaempferol fromHippophae rhamnoides 

(Fu et al., 2005),  

Curcumin from Curcumalonga (Jagetia 
and Rajanikant, 2004),  

Oleo-resin fromCopaifera langsdorffi 
(Paiva et al., 2002),  

Proanthocyanidinsand reseveratrol 

from grapes (Brakenhielm et al., 2001; 

Khannaet al., 2002),  

Acylated iridoid glycosides from 

Scrophularianodosa (Stevenson et al., 
2002),  

Phenolic acids (protocatechuic,p-

hydroxybenzoic, p-coumaric, ferulic and 

vanillic acids) fromChromolaena odorata 
(Phan et al., 2001), 

Glycoprotein fractionfrom Aloe vera 
(Choi et al., 2001), 
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(+)-epi-alpha-bisabolol 

fromPeperomia galioides (Villegas et al., 

2001),  

Fukinolic acid andcimicifugic acids 

from Cimicifuga sps. (Kusano et al., 
2001) 

Xyloglucan from Tamarindus indicus 
(Burgalassi et al.,2000). 

CONCLUSION 

There are a number ofplants 

which are used traditionally in wound 

healing have not been evaluated. Most 

of the pharmacological reports 

ofplant/plant extracts screens the 

organic soluble extracts of thedried plant 

for their ability to heal wounds in rats 

and mice,but  the major concern is that 

the most traditional claimsof the plants 

as wound healing agents involves 

application offresh plants as pastes in 

water. This is a major problem when  

Active principle of wound healing   is 

being validatedin  the organic solvent 

extract of dry plant material and 

aqueous extract of  the fresh plants, the 

chemicalconstituents in both cases will 
be very different.  

Thus, this review will help 

researchers of wound healing to 

understand  Plant ,Extracts from Its 

different part, isolation of Active 

principle   and therebystrengthening the 

pharmacological claims and building 

theglobal acceptance of the wound 

healing agents of plant origin. 

Also there is a lack of concerted 

effort on the part ofresearchers to study 

the concept of synergism in wound 

healing.Synergistic approach of the 

potential plants highlighted in thecurrent 

review may be combined judiciously in 

the development of a globally acceptable 

wound healing formulation, which 

ifvalidated properly and proven 

scientifically can act as substitute or may 

even replace the modern wound healing 

agents. Thus, the major aim of the 

current review is to identify and project  

the plants especially of Indian origin 

which have the potential to become the 
modern drug substitute. 

REFERENCES 

1- Ethnopharmacological 

approaches to wound healing—

Exploring medicinal plants of 

India 

B. Kumara, M. Vijayakumar , R. 

Govindarajan a, P. Pushpangadan b 

National Botanical Research 

Institute, Rana Pratap Marg, Lucknow 

226001, India 

Amity Institute for Herbal and 

Biotech Products Development, 

Thrivananthapuram 695014, 

India  

2-Aswal, B.S., 1996. 

Conservation of medicinal plant 

diversity of Garhwal Himalaya in 

India. In: Jain, S.K. (Ed.), 

Ethnobiology in Human Welfare. 

Deep Publications, New Delhi, pp. 
133–135. 

3-Augustine, T., Sivadasan, M., 

2004. Ethnomedicinal plants of 

Periyar Tiger Reserve, Kerala, 
India. Ethnobotany 16, 40–43. 

4-Baboir, B.M., 1978. Oxygen 

dependent microbial killing by 

phagocytes (first of two parts). 

New England Journal of Medicine 
298, 629–668. 

5-Balick, M., Cox, P.A., 1996. 

Plants, People and Culture: the 

Science of Ethnobotany. Scientific 

American Library, W.H. Freeman 
and Company, New York. 

6-Begum, D., Nath, S.C., 2000. 

Ethnobotanical reviewof medicinal 

plants used for skin diseases and 

related problems in Northeastern 

India, Journal of Herbs. Spices 

and Medicinal Plants 7, 55–93. 



9 |  A j m a m s | b y  M p a s v o | w w w . a j m a m s . c o m |  R e v i e w  P a p e r  

 

 

7-Bhandary, M.J., 

Chandrasekhar, K.R., 2002. 

Glimpses of ethnic herbal 

medicine of coastal Karnataka. 
Ethnobotany 14, 1–12. 

8-Bhandary, M.J., 

Chandrasekhar, K.R., 2003. 

Herbal treatments for veterinary 

diseases from the coastal districts 

of Karnataka, India. Journal of 

Economic and Taxonomic Botany 

27, 648–655. 

9-Bharadwaj, S., Gakhar, S.K., 

2005. Ethnomedicinal plants used 

by tribals of Mizorum to use cuts 

and wounds. Indian Journal of 

Traditional Knowledge 4, 75–80. 

10-Bhardwaj, R.L., Sharma, D.N., 

1997. Evaluation of neem 

(Azadirachta indica Juss) oil as a 

potent wound healer. 

Histomorphological and 

histochemical study. Indian 

Veterinary Medical Journal 21, 

187–190. 

11-Bhatt, D.C., Mitaliya, K.D., 

Mehta, S.K., Joshi, P.N., 2002. 

Notes on some ethnomedicinal 

plants of Paccham Hills of Kachh 

district. Gujarat Ethnobotany 14, 
34–35. 

12-Biswas, T.K., Maity, L.N., 

Mukherjee, B., 2004. Wound 

healing potential of Pterocarpus 

santalinus Linn: a 

pharmacological evaluation. 

International Journal of Low 

Extreme Wounds 3, 143–150. 

13-Biswas, T.K., Mukherjee, B., 

2003. Plant medicines of Indian 

origin for wound healing activity. 

Lower Extremity Wounds 2, 25–

39. 

14-Bodeker, G., 1995. In: 

Micozzi, M. (Ed.), Global Health 

Traditions, Fundamentals of 

Alternative and Complementary 

Medicine. Churchill-Livingstone, 

New York, pp. 279–290. 

15-Bodeker, G., Hughes, M.A., 

1998. Wound healing, traditional 

treatments and research policy. 

In: Prendergast, H.D.V., Etkin, 

N.L., Harris, D.R., Houghton, P.J. 

(Eds.), Plants for Food and 

Medicine. Royal Botanic Gardens, 
Kew, pp. 345–359. 

16-Brakenhielm, E., Cao, R., Cao, 

Y., 2001. Suppression of 

angiogenesis, tumor growth, and 

wound healing by resveratrol, a 

natural compound in red wine 

and grapes. FASEB Journal 15, 
1798–1800. 

17-Buffoni, F., Bancheli, G., 

Cambi, S., Ignesti, G., Irisind, R., 

Raimondi, L., Vannelli, G., 1993. 

Skinwound healing: some 

biochemical parameters in Guinea 

pig. Journal of Pharmaceutics and 

Pharmacology 45, 784–790. 

18-Burgalassi, S., Raimondi, L., 

Pirisino, R., Banchelli, G., 

Boldrini, E., Saettone, M.F., 

2000. Effect of xyloglucan 

(tamarind seed polysaccharide) 

on conjunctival cell adhesion to 

laminin and on corneal epithelium 

wound healing. European Journal 
of Ophthalmology 10, 71–76. 

19-Chaudhari, M., Mengi, S., 

2006. Evaluation of 

phytoconstituents of Terminalia 

arjuna for wound healing activity 

in rats. Phytotherapy Research 
20, 799–805. 

20-Chaurasia, O.P., Singh, B., 

Sareen, S.K., 1999. 

Ethnomedicinal plants of Artic 

Desert, Ladakh used in vertinary 

practices. Journal of Economic 

and Taxonomic Botany 23, 161–

166. 



10 |  A j m a m s | b y  M p a s v o | w w w . a j m a m s . c o m |  R e v i e w  P a p e r  

 

 

21-Choi, S.W., Son, B.W., Son, 

Y.S., Park, Y.I., Lee, S.K., Chung, 

M.H., 2001. The woundhealing 

effect of a glycoprotein fraction 

isolated from Aloe vera. British 

Journal of Dermatology 145, 

535–545. 

22-Clark, R.A.F., 1996. Wound 

repair: overview and general 

consideration. In: Clark, R.A., 

Henson, P.M. (Eds.), Molecular 

and Cellular Biology ofWound 

Repair. The Plenum Press, New 
York. 

23-Dagar, H.S., Dagar, J.C., 

1996. Some folklore medicinal 

claims on Plants of Car Nicobar 

Island. Bulletin of Medico-Ethno-
Botanical Research 17, 8–17. 

24-Das, S.N., 1997. A study on 

the Ethnobotany of Karauli & 

Sawai, Madhapur Districts, 

Rajasthan. Journal of Economic 

and Taxonomic Botany 21, 587–

605. 

25-Dash, G.K., Suresh, P., 

Ganapathy, S., 2001. Studies on 

hypoglycaemic and wound 

healing activities of Lantana 

camara Linn. Journal of Natural 
Remedies 1, 105–110. 

26-Dash, S.S., Misra, M.K., 1999. 

Taxonomic survey and systematic 

census of economic plants of 

Narayana Patna Hills of Koraput 

Dist., Orissa. Journal of Economic 

and Taxonomic Botany 23, 473–

498. 

27-Davis, R.H., Leitner, M.G., 

Russo, J.M., Byrne, M.E., 1989. 

Wound healing. Oral and topical 

activity of Aloe vera. Journal 

American Podiatric Medical 
Association 79, 559–562. 

28-Divakar, M.C., Devi, S.L., 

Kumar, P.S., Rao, S.B., 2001. 

Studies of wound healing 

property of Polyscias scuttellaria 

leaf saponins. Indian Journal of 
Natural Products 17, 37–42. 

29-Diwan, P.V., Tillo, L.D., 

Kulkarni, D.R., 1982. Influence of 

Tridax procumbens on wound 

healing. Indian Journal of Medical 
Research 75, 460–464.  

30-Dutt, B., 1996. Ethnobotanical 

resources of Chattarpur dist. 

(M.P.). In: Jain, S.K. (Ed.),  

Ethnobiology in Human Welfare. 

Deep Publications, New Delhi, pp. 
400–402. 

31-Ethnopharmacological 

approaches to wound healing—

Exploring medicinal plants of 

India B. Kumara, M. Vijayakumar 

a, R. Govindarajan a,∗, 

P.Pushpangadan  

32-Fu, S.C., Hui, C.W., Li, L.C., 

Cheuk, Y.C., Qin, L., Gao, J., 

Chan, K.M., 2005. Total flavones 

of Hippophae rhamnoides 

promotes early restoration of 

ultimate stress of healing patellar 

tendon in a rat model. Medical 
Engineering Physics 27, 313–321. 

33-Ganesan, S., Kesaven, L., 

2003. Ethnomedicinal plants used 

by the ethnic group ofValaiyans 

ofVellimalai Hills (Reserved 

forest) Tamil Nadu, India. Journal 

of Economic and Taxonomic 
Botany 27, 754–760. 

34-Girach, R.D., Ahmed, A., 

1998. Medical ethnobotany of 

Sundargarh, Orissa, India. 

Pharmaceutical Biology 36, 20–
24.  

35-Girach, R.D., Aminuddin, 

1995. Ethnomedicinal uses of 

plants among tribals of 

Singhbhum district, Bihar, India. 
Ethnobotany 7, 103–107. 



11 |  A j m a m s | b y  M p a s v o | w w w . a j m a m s . c o m |  R e v i e w  P a p e r  

 

 

36-Girach, R.D., Singh, S., 

Brahmam, M., Misra, M.K., 1999. 

Traditional treatment of skin 

diseases in Bhadrak District, 

Orissa. Journal of Economic and 
Taxonomic Botany 23, 499–504. 

37-Glynn, L.E., 1981. The 

pathology of scar tissue 

formation. In: Glynn, L.E. (Ed.), 

Handbook of Inflammation, vol. 

3. Tissue Repair and 

Regeneration. Elsevier/North 

Holland Biomedical Press, 
Amsterdam. 

38-Goud, S.P., Pulliah, T., 1996. 

Ethnobotany of Kurnool Dist., 

Andhra Pradesh. Journal of 

Economic and Taxonomic Botany 
Additional Series 12, 410–412. 

39-Govindarajan, R., 

Vijayakumar, M., Rao, C.V., 

Shirwaikar, A., Mehrotra, S., 

Pushpangadan, P., 2004. Healing 

potential of Anogeissus latifolia 

for dermal wounds in rats. Acta 
Pharmaceutica 54, 331–338. 

40-Griendling, K.K., 2000. 

NADPH oxidase: role in 

cardiovascular biology and 

diseases. Circulation Research 
86, 494–501. 

41Gupta, A.,Kumar, R., Pal, K., 

Banerjee, P.K., Sawhney, R.C., 

2005. A preclinical study of the 

effects of seabuckthorn 

(Hippophae rhamnoides L.) leaf 

extract on cutaneous wound 

healing in albino rats. Journal of 

Lower Extremity Wounds 4, 88–
92. 

42-Gupta, N., Gupta, S.K., 

Shukla, V.K., Singh, S.P., 2004. 

An Indian communitybased 

epidemiological study of wounds. 

Journal of Wound Care 13, 323–
325. 

43-Harsha, V.H., Hebbar, S.S., 

Hedge, G.R., Shripati, V., 2002. 

Ethnomedical knowledge of plants 

used by Kunabi Tribe of 

Karnataka in India. Fitoterapia 
73, 281–287. 

44-Hedge, D.A., Khosa, R.L., 

Chansouria, J.P.N., 1994. A study 

of the effect of Wedelia 

calendulacea Less onwound 

healing in rats. Phytotherapy 

Research 8, 439. 

45- Aliyeva, E., Umur, S., Zafer, 

E., Acigoz, G., 2004. The effect of 

polylactide membranes on the 

levels of reactive oxygen species 

in periodontal flaps during wound 

healing. Biomaterials 25, 4633–
4637. 

46-National Botanical Research 

Institute, Rana Pratap Marg, 

Lucknow 226001, India Amity 

Institute for Herbal and Biotech 

Products Development, 

Thrivananthapuram 695014, 
India 


