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ABSTRACT: 

Background: Medicinal plants in Tripathi hills and other developing 

countries have been scientifically demonstrated to have medicinal 

benefits but few or none have been translated to products for clinical use. 

Most herbal products developed by local herbalist and sold to the public 

are not standardized and lack efficacy and safety data to support use.  

Objective: to evaluate the medicinal plants for its wound management 

and test its preclinical safety and efficacy using rat models. 

Methods: Thirty Wistar albino rats were randomly divided into five 

groups and wounds were surgically created on the mid dorsal region. The 

wounds were treated topically and group I served as control group 

administered with distilled water, group II served as standard, Group III 

served with MESP, group IV treated with MESI and the group V was 

treated with METR.  The effects of the treatment on the rate of wound 

closure were assessed.  

Results: the plant extracts had significantly higher rate of wound closure 

which was better than distilled water. The significancy was found to be 

P<0.01. 

Conclusion: In this study, the plant extract showed significant 

accelerated wound healing in normal Wistar albino rats. The extracts 

showed good safety profile in experimental animals and better efficacy 

than standard drug. Among the three plants METR showed more 

significancy than MESP and MESI. We therefore recommend that the 

METR can be tried in clinical setting. 

INTRODUCTION: In India, herbal origin is used 

for various diseases, and Indian folk medicine is 

used  as prescriptions for therapeutic purposes such 

as healing of wounds,  Inflammation, skin 

infections, leprosy, diarrhea, scabies, venereal 

disease, ulcers, snake bite, etc.  
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For wound management the herbal formulations 

involved as disinfection, debridement and 

providing a moist environment to encourage the 

establishment of the suitable environment for 

natural healing process 
1
. Wounds arise due to 

physical, chemical or microbial agents. Wound is 

defined as a break in the epithelial of skin or tissue 
2
. Wound healing is a complex but dynamic process 

of restoring damaged tissue that involves several 

interrelated events. Faster healing of wounds is 

paramount because the skin is the organ through 

which the body interacts with the environment.  
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Many plants have been found to have wound 

healing activities owing to the vast array of 

medicinal compounds synthesized by these 

medicinal plants 
3-5

. 

A wound is a disruption of tissue integrity that 

result in damage and is typically associated with 

loss of function. Healing is survival mechanism and 

represents an attempt to maintain normal 

anatomical structure and function. Wound healing 

is a process by which tissue regeneration occurs. It 

is complex, dynamic process of restoring integrity 

and tissue layer, which involves an array of inter-

related and concomitant events. The process of 

wound repair differs little from one kind of tissue 

to another and is generally independent of the form 

of injury.  

Although the different steps in the wound healing 

processes occur in a continuous, integrated manner. 

It is convenient to divide the overall process into 

three overlapping phases and several natural 

components for descriptive purposes. It involves 

regeneration of specialized cells by proliferation of 

surviving cells. Wound healing is divided into four 

sequential, yet overlapping phases, homeastasis, 

inflammatory phases, proliferative phase, and 

remodelling phase. Wounds are generally classified 

as wounds without tissue loss (e.g. in surgery) and 

wounds with tissue loss, such as burn wounds, 

abrasions or as secondary events in chronic 

ailments e.g. venous stasis, diabetic ulcers, or 

pressure sores and latrogenic wounds such as skin 

graft donor sites and derma abrasions.  

Proper healing of wound is essential for the 

restoration of disrupted anatomical continuity and 

disrupted functional status of the skin. Deficiency 

of certain vitamins, trace elements and proteins 

lead to delayed wound healing. Many cytotoxic, 

immunosuppressant and NSAIDS drugs suppress 

wound healing. Many herbs have proved to possess 

significant prohealing properties in different types 

of wounds. In this review we have made an attempt 

to give an insight into the different herbs having 

potential wound healing properties which could be 

beneficial in therapeutic practice 
6
. 

However Mother Nature has been kind to us by 

creating various herbs which assist in the healing 

process. This treatment provides fibrogenetic and 

concentration of collagen resulting in faster.  

The drugs selected for this work are Solanum 

pubescens, Sophora interrupta and Tabebuia rosea. 

 METHODS: 

 Study materials: All the plants were collected 

from S.V. University and authenticated by a 

Botanist 
7
, Dr. Madhavachetty and a deposited at 

the Pharmacognosy Laboratory Herbarium with 

different specimen number. The dry plant materials 

were powdered and extracted using methanol by 

continuous hot percolation for 24 hrs. Methanol 

was then removed using rotary evaporator at low 

temperature and the semi-solid concentrated used 

as the test product. The plants used for the study 

are Solanum pubescens, Sophora interrupta and 

Tabebuia rosea. Solanum pubescens belong to the 

family Solanaceae was commonly used in India by 

tribal people for the treatment of liver disorder, 

diarrheal diseases and cancer. It is commonly 

called as pajarito. The plant contains 

phytoconstituents like flavonol-O- methyl ethers, 

Solanopubamine a steroidal alkaloid and with 

different pharmacological property 
8
.  

Sophora interrupta Bedd. Belongs to the family 

Fabaceae and is commonly called as Edwardeia 

maderaspatana wt and in Telugu “Adavibillu”. This 

is a woody perennial shrubs the leaves are odd –

pinnate, leaflets are sub opposite and broadly ovate. 

More than 15 species is there with long history in 

Chinese traditional medicine 
9
.  

Tabebuia rosea (Bertol).D.C, belong to the family 

Bignoniaceae, commonly known as “Pink Trumpet 

tree” grow up to 15 meter and well known for its 

beautiful flowers. The Timber is widely used for 

general construction and carpentry in many 

European countriesit is used in allopathic medicine 

as potential sources of antiviral, antitumoural and 

antimicrobial agents 
10

.  

Tea made from the leaves and bark is known to 

have a fever reducing effect. The herbal products 

obtained from the bark of Tabebuia trees are called 

Taheebo, Lapacho, Pandarco and iperoxo. 

Traditionally, Taheebo has been used for treating 

ulcers, syphilis, gastrointestinal problems 

candidiasis, cancer, diabetes, prostatitis, 

constipation and allergies. 
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EXPERIMENTAL DESIGN: 

Excision Model: An impression was made on the 

dorsal thoracic region 1 cm away from vertebral 

column and 5 cm away from ear using a round seal 

of 2.5 cm diameter on the anaesthetized rat. The 

skin of impressed area was excised to the full 

thickness to obtain a wound area of about 500 mm
2
 

diameter homeostasis was achieved by blotting the 

wound with cotton swab soaked in normal saline. 

Contractions, which contribute for wound closure 

in the frost two weeks, were studied by tracing the 

wound on a transparency paper initially. Then an 

impression was taken on a millimeter scale graph 

paper, scar area after complete epithelization and 

time for complete epithelization in days was 

evaluated to calculate the degree of wound healing.  

 

The parameters were studied were wound closure, 

epithelization time and scare features. The 

observation of the percentage wound closure were 

recorded on 4
th

, 8
th

 , 12
th

, 16
th

 and 20
th

 post 

wounding day and also the epithelization and size 

and shape of the scar area. The animals were 

starved for 12 hours prior to wounding. Studies 

were carried out using ether anaesthetized rats. The 

rats were divided into five groups (n=6). Animals 

were depilated at the dorsal thoracic region before 

wounding. The first Group-I served as control, 

similar second Group-II served as a positive control 

and third, fourth and fifth Group III, IV & V served 

as a Methanolic extract of Sophora interrupta 

(MESI), Methanolic extract of Tabubeia rosea 

(METR), Solanum pubescens (MESP), and at a 

dose of 400 mg/kg, 500 mg/kg, 300 mg/kg 

respectively, body weight by oral route daily for 20 

consecutive days 
11

. 

Statistical analysis: The data for wound 

contraction rate and epithelisation time were 

analysed by ANNOVA followed by Dunnet’s test. 

The statistical significance was set for P<0.05.  

Ethical consideration: This study was cleared by 

the IACE and the ethics committee number 

1447/PO/a/11/CPCSEA the study animals were 

handled humanely as per the CPCSEA guidelines.  

RESULT AND DISCUSSION: The results of the 

present study revealed that animals treated with 

methanol showed faster rate of epithelialisation in 

excision wound model.  

Wound healing involves various phases. Initially 

involves acute inflammatory phase followed by the 

synthesis of collagen and other extra cellular 

macromolecules, which are later removed to form a 

scare
12

.  

Flavonoids and triterpenoids are known to promote 

the wound healing process mainly due to their 

astringent and antimicrobial property, which seems 

to be responsible for wound contraction and 

increased rate of epithelialisation 
13, 14

. Drugs 

which influence one phase may not necessarily 

influence another. Hence different models are used 

to assess the effect of various phases, which run 

concurrently, but independent of each other. 

Control group wound showed granulation tissue 

and fibroblast aggregation. Wound healing 

comprises of different phases such as contraction, 

epitheliazation, granulation and collagenation 
15

. It 

normally involves an initial inflammatory phase 

followed by fibroblast proliferation, formation of 

collagen fibres and shrinking, occurring 

concurrently but independent of one another 
16

.  

Wound healing effect is also attributed to free 

radical scavenging activity of Flavonoids 
17

. 

Flavonoids are known to reduce lipid peroxidation 

not only by preventing or slowing onset of cell 

necrosis, but also by improving vascularity. Lipid 

peroxidation is an important process in several 

types of injuries like burns, infected wounds and 

skin ulcers.  

Hence, any drug that inhibits lipid peroxidation is 

believed to increase strength of collagen fibres, by 

increasing circulation or by preventing cell damage 

or by promoting DNA synthesis 
18

. 

The extract was able to promote epithelialization 

either by facilitating the proliferation of epithelial 

cells or by increasing the viability of epithelial 

cells. Some ingredients for regulating mechanisms 

due to which there was acceleration in wound 

repair. All stages of wound repair process are 

controlled by a wide variety of different growth 

factors and cytokinines 
19

. Beneficial effect of 

many of these growth factors e.g. Platelet derived 

growth factors PDGFs, fibroblasts growth factors 

(FGFs) and granulocytes macrophages colony 

stimulating factors (GM-CSF) on the healing 

process have been demonstrated.  
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In wound healing mechanism following the 

migration of platelets, the first response cells, 

neutrophils and macrophages migrate to the wound. 

Numerous enzymes and cytokinins are secreted by 

macrophages and neutrophils. Among these TNF-α 

is the one which stimulate the angiogenesis, helps 

to build up the tissue granulation bed and thus has 

significant potential to improve the healing process. 

Plants may exert their affect by modulating the 

cytokine(s) secretions during different conditions. 

TNF-α is a major cytokine secreted by 

macrophages and neutrophils during the 

inflammation phase.  

TNF-α, a macrophage derived cytokine, is also 

known to play a major role in the inflammatory 

phase of wound healing by enhancing angiogenesis 
20

. During the early phase of wound repair, TNF-α 

was predominantly expressed in polymorpho 

nuclear leukocytes suggesting a normal function of 

these cells in the initiation of wound healing 
21

. 

TNF-α inhibits collagen formation and 

hydroxyproline production which are essential for 

the final part of proliferation phase in wound 

healing 
22

.   

TABLE 1: EFFECT OF METHANOLIC EXTRACT OF   SOLANUM PUBESCENS, SAPHORA INTERAPTA AND 

TABEBUIA ROSEA LEAVES ON EXCISION WOUND HEALING 

GROUP 4 days 8 days 12 days 15 days 20 days 

Control 28.83±1.887 32.33±1.687 43.83±1.51 52.33±1.764 63.50±1.258 

Standard 43.67±1.606** 65.83±1.641** 73.67±1.43** 80.67±1.892** 93.50±1.408** 

M.E.S.P(T1) 34.33±1.453* 37.67±1.202* 43.00±1.183* 51.00±1.789* 55.00±1.390** 

M.E. S.I(T2) 36.83±2.301* 38.83±1.641* 46.33±1.838* 53.67±1.542* 63.50±1.668* 

M.E. T.R(T3) 35.50±2.156* 44.83±1.973** 61.17±1.662** 72.00±1.844** 84.17±2.786** 

Each value is the mean ± SEM for 6 mice, *P<0.05, **P<0.01, ***P<0.001. Compared with control, data were analysed by 

using one-way ANOVA followed by Dunnet’s test, standard (Morphine 10mg/kg, of B.W), METR- Methanolic extract of 

Tabebuia rosea, dose (500mg/kg of B.W) MESI- Methanolic extract of Sophora interrupta (300mg/kg of B.W), MESP- 

methanolic extract of Solanum pubescens (300mg/kg, B.W). 

Statistical analysis: All the results were analyzed 

by One-way Analysis of Variance (ANOVA) 

followed by Dunnett’s test. The level of 

significance was set at P<0.05.  

CONCLUSION:  In this study the plant extract 

showed significant accelerated wound healing in 

normal wistar albino rats. The extracts showed 

good safety profile in experimental animals and 

better efficacy than standard drug. Among the three 

plants METR showed more significance than 

MESP and MESI. We therefore recommend that 

the METR can be tried in clinical setting.  

ACKNOWLEDGEMENT: Special thanks go to 

the chairman and secretary of TRRCP for the 

technical and material support provided that 

enabled conduction of this noble pioneering work 

of scientific herbal product development. 

REFERENCES: 

1. Purna S.K and Babu M, “Collagen based dressings a 

Review”. Burns 2000; 26: 54-62. 

2.  Abdulla M.A, Hassan D, Hapipa MA, “Acceleration of 

wound healing potential of Lantana camara Leaf Extract 

in experimental rats”. Research J. Med. Sci. 2009 3(2): 75-

79,.  

3. Sachin J, Jain N, Tiwari A, Balekar N, Jain D.K “simple 

evaluation of wound healing activity of a polyherbal 

formulation of roots of Ageratum conyzoides Linn”. Asian 

J Research Chem 2009; (2)2: 135-138.  

4. Shikha S, Nidhi M, “ evaluation of poly herbal formulation 

for wound healing activity Der Pharmacia Letter, 1(1), 

157-161, 2009.  

5. Ogwang PE, Nyafuono J, Agwaya Moses, Omujal F. 

Tumusiime HR, Kyakulaga AH “Preclinical efficacy and 

safety of herbal formulation for management of wounds”, 

African Health Sciences 2011; Vol. 11(3): 524-529.  

6. Chattopadhyay D, Arunachalam G, Mandal AB, Sur TK, 

Mandal SC, Bhattacharya SK, “Antimicrobial and anti-

inflammatory activity of Folklore Mellotus peltatus leaf 

extract,” J.of ethnopharmacology 82, 229-237, 2002. 

7. Madhava K.C., Sivaji K. and Tulasi K.R, “Flowering 

Plants of Chitoor Dist. A.P. India”, Students Offset 

Printers, Tirupati, 2008; 141. 

8. G.N.Krishna kumari, L.Jagan Mohan Rao, K.V.Raja Rao, 

N.S.Prakasa Rao, K.Kaneko, H.Mitsuhashi. 

Solanopubamine, a Steroidal alkaloid from Solanum 

pubescence. Phytochemistry, 1985; 24(6): 1369-1371.  

9. T.Vithya, V.Kavimani, K. Alhasjajiju, Josephine leno 

jenita and B. Rajkapoor “Free Radical Scavanging Activity 

of Sophora interrupta by Lipid peroxidation and Nitric 

oxide method”, Int. J. of Pharm. Chem and Biol. Sci. 2012;  

2(2), 178-181. 

10. Ramalakshmi. S. and Muthuchelian. K, “Analysis of 

Bioactive constituents from the Ethanolic leaf extracts of 

Tabebuia rosea (Bertol.) DC by Gas Chromatography- 

Mass Spectrometry”, Int. J. Chem. Tech Res. 2011; 3(3): 

1054-59. 

11. Chitra Shenoy.M.B.Patil, RaviKumar and Swati Patil, 

“Preliminary Phytochemical investigation of wound 

healing activity of Allium cepalinn (Liliaceae)”, 



Hemamalini and Bhargava, IJPSR, 2013; Vol. 4(9): 3466-3470.                   E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                             3470 

International J.Pharmacy and Pharmaceutical Sciences 

2009; Vol. 2, issue 2: 167-175. 

12. Chithra .P, sajithalal B.G, Gowri .C “Influence of aloe vera 

on collagen turn over in healing of dermal wounds in rats”, 

Ind. J.Exp.Biol. 1988; 36: 896-901.  

13. C.Ya, S.H. Gaffney, T.H.Lilley and Ehaslam chemistry 

and significance of condensed tannins, plenum press, New 

York, NY, USA, 1988.  

14. M. Scortichini and M.P Rossi “Preliminary invitro 

evaluation of the antimicrobial activity of terpenes and 

terpenoids towards Erwinia amylovora (Burrill), Journal of 

applied Bacteriology 1991; vol. 71(2), 109-112. 

15. Vidyas S.M, Krishna.V, Manjunath B.K, singh S.D and 

Mankavi K.L “Wound healing activity of Leucuas hirta, 

Indian J. Pharm.Sci 2006; 380. 

16. Ganachari M., Kumar.S and patel. “A wound healing 

activity of Saussurea lappa roots”, Indian drugs, , 42(5), 

295. 2005 

17. Lara. O.O, Fakoyo.F.A, Agbani E.O and Iwalewa E.O. 

“Vascular permeability-increase effect of the leaf essential 

oil of Ocium gratissium Linn. As a mechanism for its 

wound healing property, African J.Trad. Compl. Alt. med., 

2005; 2: 253.  

18. Joshi s.D, Arvind M.B, Ashok.K, Veerapur. V.P and 

ahastry C.S. “Wound healing activity of Dodonaea viscose 

leaves“, Indian drugs 2003; 9: 549.  

19. Martin.P, Wound healing aiming for perfect skin 

regeneration, Science, 276, 75. 1997 

20. Greenhalgh. D.G, The role of growth factors in wound 

healing J.Trauma 1996; 41: 159.  

21. Rosenber .L.Z, Wound healing growth factors Medicine, 

2006. 

22. Hubner.G, Brauchle. M, Smola. H Madlener.M, fassler.R, 

and Werner S “differential regulation of pro-inflammatory 

cytokines during wound healing in normal and 

glucocorticoid treated mice. Cytokine 1996; 8: 548. 

 
 

 

 

 

 

 

 

 

All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. 

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. 

(Scanners are available on Google Playstore) 

How to cite this article: 

Hemamalini K, and Bhargava A: Preclinical efficacy and safety of Herbal formulation for management of wounds. Int J 

Pharm Sci Res 2013: 4(9); 3466-3470. doi: 10.13040/IJPSR. 0975-8232.4(9).3466-70 


