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ABSTRACT 

Widely more medicinal plants have been reported to show a 

wound healing potential via angiogenesis, activation of NF-κB, 

favoring pro-inflammatory cytokines, increased expression of 

inducible nitric oxide synthase (iNOS) and alpha 1 type 1 

collagen, and anti-oxidant activity. It remains challenging clinical 

problem and efficient wound management. Wound healing 

involves multiple cell populations, extracellular matrix and the 

action of soluble mediators such as growth factors and cytokines. 

It may be divided into four phases: (i) coagulation and 

haemostasis, (ii) inflammation, (iii) proliferation, (iv) wound 

remodeling with scar tissue formation. The aim of this review is 

for further investigation into wound healing physiology. Wound 

healing herbal extracts promotes blood clotting, fight infection 

and accelerate the healing of wounds. Phytoconstituents from the 

plants need to be identified and screened for antimicrobial 

activity.
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INTRODUCTION: 

Wound is a physical trauma where the skin is cut, torn and punctured. On exposure to air, 

microorganisms enter the wound which leads to wound contamination and finally development of 

infection. Wound healing is a complex multiphase process that involves a chain of well-orchestrated 

biochemical and cellular events. Wound healing is a dynamic and complex process of tissue repair 

involving the tissue response to injury and the process replaces and restores function to damaged 

tissues. Generally, wounds heal in a very orderly, timely and efficient manner. Healing involves a series 

of coordinated events including bleeding, coagulation, inflammatory effect to injury, migration and 

division of connective tissue and parenchyma cells, angiogenesis, formation of extracellular matrix 

(ECM) and, finally, the remodeling phase for the maturity of proliferative epithelium with the 

formation of scar tissue. Dermal wound is a common pathologic condition and may be defined as any 

break in the integrity of the skin. It is associated with high degree of morbidity due to blood loss, pain, 

edema, inflammation and loss of functionality. Cutaneous wound are characterized by migration and 

proliferation of fibroblasts, endothelial and epithelial cells, deposition of connective tissue, 

angiogenesis, re-epithelization, and finally contraction of wound. 

Proper healing of wounds is essential for restoration of disrupted anatomical continuity and disturbed 

functional state. Impaired healing of open wounds is one of the troublesome complications that have 

been recognized for many years. It is debatable, whether systemic drugs can hasten healing in a 

nutritionally and endocrinally normal individual. In such cases, the basic principles of wound healing 

that include minimizing tissue damage, debriding nonviable tissue, maximizing tissue perfusion and 

oxygenation, proper nutrition, and a moist wound healing environment prove to be most useful. 

There are >5.7 million patients affected by chronic wounds in the USA and the annual cost of treatment 

is estimated to be US$20 billion. The cost of treating wounds is rising sharply, the international market 

for the related products was estimated at US$13 billion in 2008 and is expected to reach US $20.4 

billion by 2021. The practice common amongst the farmers of Indian villages is to crush the fresh 

leaves and let the juice cover the dermal wound. Attempts have been made to corroborate the traditional 

use of leaves of T. procumbens by way of pharmacological assays. In excision wound model, juice of 

fresh leaves of T. procumbens was administered intra-peritoneally. The corticotropic effect might 

indirectly retard the healing process by enhancing endogenous secretion of cortical hormones, which 

are known to inhibit all the phases of wound healing. Topical formulations are preferred choice for 

healing dermal wounds as they are locally well absorbed to produce pharmacodynamic action 

effectively. 
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TYPES OF WOUNDS 

OPEN WOUNDS 

In this process blood escapes the body and bleeding is clearly visible. It is further classifies ad; incision 

wound, laceration or tear wound, abrasion wound, puncture wound, penetration wound and gunshot 

wound. 

CLOSED WOUNDS 

In this wounds blood escapes the circulatory system but remains in the body. It includes Contusion, 

blood tumor, Crush injury etc. 

ACUTE WOUNDS 

Acute wounds are usually tissue injuries that heal completely, with minimal scarring, within the 

expected time frame, usually 8–12 weeks. The primary causes of acute wounds include mechanical 

injuries due to external factors such as abrasions and tears which are caused by frictional contact 

between the skin and hard surfaces.  Acute wounds include burns and chemical injuries. 

CHRONIC WOUNDS 

Chronic wounds arise from tissue injuries that heal slowly, that is have not healed beyond 12 weeks and 

often reoccur. Such wounds fail to heal due to repeated tissue insults or underlying physiological 

conditions such as diabetes and malignancies, persistent infections, poor primary treatment and other 

patient related factors. Chronic wounds may result from various causes, including naturopathic, 

pressure, arterial and venous insufficiency, burns and vasculitis. 

Table No:1 FACTORS AFFECTING WOUND HEALING 

    LOCAL FACTORS      SYSTEMIC FACTORS  

  Oxygenation    Age and gender  

  Infection    Alcoholism and smoking  

  Foreign body    Medication: NSAID, chemotherapy.  

  Venous insufficiency    Diseases: diabetes, hereditary healing disorder.  

Table No:2 CELLULAR AND MOLECULAR MECHANISM OF WOUND HEALING 

PHASES CELLULAR AND BIO-PHYSIOLOGIC EVENTS 

 

Hemostasis 

1. Vascular constriction 

2. Platelet aggregation, degranulation, and fibrin formation (thrombus) 

 

Inflammation 

1. Neutrophil infiltration 

2. Monocyte infiltration and differentiation to macrophage 

3. Lymphocyte infiltration 
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Proliferation 

1.  

 

1. Re-epithelialization 

2. Angiogenesis 

3. Collagen synthesis 

4. ECM formation 

Remodeling 

1.  

 

1. Collagen remodeling 

2. Vascular maturation and regression 

HAEMOSTASIS PHASE 

It is the first phase, Bleeding usually occurs when the skin is injured and serves to flush out bacteria 

and/or antigens from the wound. Platelets are the cells that are deputed for sealing off the damaged 

blood vessels. They secrete vasoconstrictors that stimulate the constriction of broken blood vessels and 

thereby help to reduce blood loss. 

Thrombin acts as a serine protease that switches soluble plasma protein fibrinogen into insoluble 

strands of fibrin. The resultant mesh of fibrin, platelets and blood cells seals the damage in the blood 

vessel.  

Finally, platelets secrete a mitotic stimulant such as platelet-derived growth factor (PDGF), which 

activates smooth muscle cells and fibroblasts to proliferate and repair he ruptured blood vessel. During 

this process, platelets release pro inflammatory cytokines and growth factors such as PDGF, 

transforming growth factor (TGF)-b, fibroblast growth factor (FGF) and epidermal growth factor 

(EGF). The duration of hemostasis phase is seconds to hours. 

INFLAMMATORY PHASE 

The duration of this phase is hours to days. It involves both cellular and vascular responses. The release 

of protein-rich exudates into the wound causes vasodilation through release of histamine and serotonin, 

allows phagocytes to enter the wound and engulf dead cells (necrotic tissue). 

Neutrophils is  the first cells to appear at the injury site, cleanse debris and bacteria to provide a good 

environment for wound healing. In the following, macrophages accumulate and facilitate phagocytosis 

of bacteria and damage tissue. The inflammatory cells migrate to the injury site to scavenge bacteria, 

and prepare the injury site for healing. 

Within the wound, monocytes differentiate into macrophages. The macrophages is remove apoptotic 

neutrophils and other dead cells, function as antigen presenting cells, and secrete cytokines and multiple 

peptide growth factors. Phagocytosis of the apoptotic neutrophils by macrophages then leads to removal 

of chemokines from the area of inflammation, preventing further leukocyte influx. 

Several cytokines and growth factors are known to be secreted by macrophages. Such growth factors 

include TGFβ, TGFα, basic FGF (bFGF), VEGF and PDGF. These growth factors activate and attract 



61 | P a g e                         International Standard Serial Number (ISSN): 2319-8141 

  

Full Text Available On www.ijupbs.com 

local endothelial cells, fibroblasts and keratinocytes, and enable wound healing by causing cell 

proliferation. 

During infection, these chemical signals attract inflammatory cells toward the wounded site where the 

pathogen has invaded the body. Further, mast cell activation results in degranulation and release of 

enzymes, histamine and other active amines. During this process fluid accumulates at the wound area 

and the distinctive signs of inflammation start. 

PROLIFERATIVE PHASE 

This phase continues days and weeks. This phase includes the formation of granulation tissue. 

Granulation tissue is formed by the in-growth of capillaries and lymphatic vessels into the wound and 

collagen is synthesised by fibroblasts giving the skin strength and form. 

 During the granulation tissue formation, new blood vessels developed from preexisting vessels 

(angiogenesis). Angiogenic factors are secreted by fibroblasts and macrophages (e.g. VEGF, basic 

FGF, angiopoietin1 and thrombospondin), keratinocytes (e.g. CXCL8 and VEGF) and endothelial cells. 

The wound encompasses fibroblasts, keratinocytes, and endothelial cells. Extracellular matrix (ECM) 

including proteoglycans, hyaluronic acid, collagen, and elastin forms a granulation tissue to replace the 

original formation of clot.  Many kinds of cytokines and GFs participate this phase, such as 

transforming growth factor-b family (TGF-b, including TGF-b1, TGF-b2, and TGF-b3), interleukin 

(IL) family and angiogenesis factors (i.e.,vascular epidermal growth factor). 

TGF-ß platelets and macrophages stimulate the fibroblast to produce collagen. Fibroblast cells 

differentiate into myofibroblasts  and deposit ECM. 

REMODELING PHASE 

This phase continues weeks to months. It is also called as maturation phase. It involves the formation of 

cellular connective tissue and strengthening of the new epithelium which determines the nature of the 

final scar. The remodeling is characterized by both wound contraction and collagen remodeling. It 

balance between apoptosis of existing cells and production of new cell . 

Granulation tissue gradually gathers more fibroblasts, which lay down collagen, eventually resulting in 

the formation of a scar containing a small number of fibroblasts. Wound repair usually occurs in an 

orderly fashion, in pathologic conditions some wounds do not heal in a timely and orderly manner, 

which can result in an incomplete and prolonged healing process, with lack of restoration of integrity 

resulting in chronic, nonhealing wounds. 
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Table No:3 HERBALS USED FOR WOUND HEALING 

S.NO COMMON 

NAME 

BOTANICAL 

NAME 

PART USED  MODEL REFERENCES 

1 Garden spurge 

 

Euphorbia hirta Whole plant excision Upadhyaya et al. (1998 

2 Drumstick tree Moringa oleifera leaves  Excision, 

incision 

and dead 

space 

Udupa et al. (1994a,b), 

Hukkeri et al. (2006) 

3 Turmeric Curcuma longa Rhizomes Excision Hosagouder and Henry 

(1996b), Mishra et al. 

(1996) 

4 Indian Acalypha Acalypha indica leaves Excision 

and 

incision 

Reddy et al. (2002) 

5 Neem Azadirachta 

indica 

leaves Incised 

and gap 

wounds in 

bovine 

calves 

Bhardwaj and Sharma 

(1997), Barua et al., 2007 

6 Golden shower 

tree 

Cassia fistula  leave Excision Senthil Kumar et al. 

(2006) 

 

7 Ixora Ixora coccinea root Dead 

space 

Nayak et al. (1999) 

8 Tulsi Ocimum sanctum leaves Excision, 

incision 

and dead 

space 

Udupa et al. (2006) 

9 Amla Phyllanthus 

emblica 

fruit Excision Suguna et al. (2000) 

10 Pomegranate Punica granatum fruit Excision Murthy et al.(2004) 

11 Myrobalan Terminalia 

chebula 

leaves Incision 

and in 

vitro 

Suguna et al. (2002) 
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12 Ghamra  Tridax 

procumbens 

leaves Dead 

space 

Diwan et al. (1982), 

udupa et al. (1995) 

13 Aloe Aloe vera Gel Excision Chitra et al., 1998; Udupa 

et al., 1994. 

TRIDAX PROCUMBENS 

Tridax procumbens, is commonly known as coat buttons or Tridax daisy.  This plant of Asteraceace 

family was introduced in China in 1940.  It is native to the tropical Americas but it has been introduced 

to tropical, subtropical regions worldwide.  

Tridax procumbens  is a small perennial herb having short, hairy blade like leaves. Corolla is yellow in 

colour. It is a common weed grows in open places, coarse textured soils of tropical regions, sunny dry 

localities,  waste areas. Stem is ascending 30-50cm height, branched, rooting at nodes. Leaves are 

simple, opposite, estipulate, lanceolate to ovate. 3-7 cm long irregularly toothed margin, base wedge 

shaped, shortly and petiole, hairy on both surfaces. Flowers are tubular, yellow with hairs, inflorescence 

capitulum.  

Tridax procumbens has two types of flower: ray florets and disc florets with basal placentation. Tridax 

procumbens has been use for wound healing, as anticoagulant, antifungal and insect repellent. It is used 

in diarrhea and dysentery. This leaf extracts was known to treat infectious skin diseases in folk 

medicines. The leaf juice possesses antiseptic, insecticidal and anti- parasitic properties. It is a well-

known ayurveda medicine for liver disorders. It is also used to check hemorrhage from cuts, bruises and 

wounds. 

Traditionally, Tridax procumbens has been in use in India for wound healing and as an anticoagulant, 

antifungal, and insect repellent. The juice extracted from the leaves is directly applied on wounds. Its 

leaf extracts were used for infectious skin diseases in folk medicines. It is used in Ayurvedic 

medicine for liver disorders, hepatoprotection, gastritis, and heartburn. Tridax procumbens is also used 

as treatment for boils, blisters, and cuts by local healers in parts of India.
 

Traditionally in India, the fresh juice of Tridax procumbens leaves have been used as one of the most 

popular remedy for dermal wounds. In excision wound model, systemic administration (intraperitoneal) 

of juice from leaves of T. procumbens has been implicated with both pro and antihealing properties. In 

order to clearly establish its activity, the present study was undertaken to evaluate the effect, if any, of 

topical ointment formulation of juice from leaves of T. procumbens on paradigms of dermal wound 

healing. 

 

 

https://en.wikipedia.org/wiki/Ayurvedic_medicine
https://en.wikipedia.org/wiki/Ayurvedic_medicine
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CLASSIFICATION 

The plant classification details are; 

Kingdom    Plantae 

Class        Magnoliopsida 

Sub class   Asteridae 

Order   Asterales 

Family     Asteraceae 

Genus     Tridax  

 Species   procumbens (L) 

VERNACULAR NAMES 

English         Coat button/Tridax daisy 

Hindi             Ghamra 

Sanskrit        Jayanti Veda 

Telugu           Gaddi Chemanthi 

Tamil             Thata Poodu 

Malayalam    Chiravanak 

CHEMICAL CONSTITUENTS 

 The phytochemical screening revealed the presence of alkaloids, carotenoids, flavonoids (catechins and 

flavones), and tannins. It is richly endowed with carotenoids and saponins. 

Leaf of Tridax procumbens mainly contains crude proteins 26%, crude fiber 17% soluble carbohydrates 

39% calcium oxide 5%, luteolin, glucoluteolin, quercetin and isoquercetin have been reported from its 

flowers. Whereas the fumaric acid,and tannin has also been reported in the plant. Oleanolic acid was 

obtained in good amounts from Tridax procumbens  and found to be a potential anti-diabetic agent 

when tested against aglucosidase. 

A new flavonoid (procumbenetin), isolated from the aerial parts of Tridax procumbens, has been 

characterized as 3,6-dimethoxy-5,7,2',3',4'- pentahydroxyflavone 7-O-β-D-gluco- pyranoside on the 

basis of spectroscopic techniques. 

Isolation of methyl 14 oxoacagaecunoate, methyl 14- oxononacosanoate, 3-methyl-non adecylbenzene, 

hepatocosanyl cyclohexane carboxylate, 1- (2, 2, dimethyl-3-hydroxy propyl)-2- isobutyl phthalate, 12 

hydroxytetracosa-15-one, 32-methyl-30-ozotetraatriacont-31-en-1-ol along with β amyrin, β amyrone, 

fucosterol & sitosterol, arachidic, behenic, lauric, linoeic, linolenic, myristic, palmitic & stearic acids 

have been isolated. 
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 Two water soluble polysaccharide; WSTP-IA and WSTP- IB containing a Beta-(1-->6)-D-

galactoanmain chain have been purified from the leaves of the plant. 

PHARMACOLOGICAL PROPERTIES 

 Tridax procumbens have been reported to have various pharmacological activities on animals. 

Table No: 4 Pharmacological properties of Tridax procumbens 

S.No Pharmacological 

Properties 

              Effects     Citation 

1 Antihypertensive 

Activity 

Antihypertensive activity comparable to the 

drug captopril in rats 

Adjagba et al., 2015 

 

2 

Hepatoprotective 

Activity 

 

Reduction of oxidative stress, lowered levels 

of serum Aspartate aminotransferase, serum 

Alanine 

aminotransferase, serum Alkaline 

phosphatase, and serum bilirubin in rats 

Ravikumar et al., 2005a; 

Ravikumar et al., 2005b; 

Patel et al., 2014; Nwange, 2008. 

 

3 

Antioxidant 

Activity 

Antioxidant, anti-inflammatory, Saxena et al., 2013; Habila et al., 

2010; Han et al., 2012; 

Manjamalai and Berlin Grace, 

2004, Jachak et al., 2017. 

 

4 

Anticancer Activity Potent cytotoxic activity against malignant 

tumor cells. 

Vishnu et al., 2011; 

Manjamalai et al., 2012a; 

Policegoudra et al., 2014 

 

5 

Antibacterial 

Activity 

Bacillus cereus, Mycobacterium 

smegmatis, E. Coli, Staphylococcus 

aureus, Klebsiella sp., Salmonella 

group C, Salmonella paratyphi, and 

Streptococcus pneumoniae 

Taddei and Rosas-Romero, 2000, 

Manjamalai et al., 2012b; 

Dhanabalan et al., 2008 

6 Antimicrobial 

Activity 

Bacillus Faecalis, B. subtilis, E.coli, 

Pseudomonas aeruginosa, Antibacterial and 

fungal infections 

Jhample et al., 2015, Manjamalai 

et al., 2012b; Pai et al., 2011 

 

 

7 Immunoenhanceme

nt Activity 

Activation of the immune system with an 

increase of percent in neutrophils in rats 

Tiwari et al., 2004 

8 Antiparasitic 

activity 

Malaria, dysentery, colic, and vaginitis, anti-

Leishmaniasis activity 

Martín-Quintal et al., 2009 
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Table No:5 LIST OF VARIOUS PHARMACOLOGICAL ACTIVITY OF PARTS OF PLANT 

TRIDAX PROCUMBENS LINN. 

PLANT 

PART 

PHARMACOLOGICAL ACTIVITY REFERENCES 

Whole 

plant 

Antimicrobial activity against both 

gram-positive and gram-negative 

bacteria 

Mahato RB and Chaudhary RP  2005. 

Anti coagulant Mohammed Ali et.al., 2001. 

Anti inflammatory Nia  R et.al. 2003 

Flowers,  

Aerial 

parts,  

Leaves 

Anti septic, Insecticidal, Parasiticidal Saxena VK and Sosanna Albert, 2005 

Hepatoprotective Vilwanathan Ravikumar et.al. 2005 

Wound healing Rajinder raina, et.al., 2008 

To check haemorrhage from cuts, bruises 

and wounds 

Saxena VK and Sosanna Albert, 2005 

Hypotensive activity Salahdeen HM. et.al. 2004 

Antidiabetic activity Bhagwat DA., et.al., 2008. 

Dysentery, Diarrhoea Saxena VK  and Sosanna Albert, 2005. 

Immunomodulating property Umesh Tiwari et.al. 2004,. 

Oladunmoye MK  et.al., 2006. 

Insect repellent activity Rajkumar, S. and Jebanesan A 2007. 
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