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Abstract 

Plants are having potential phytochemicals for prevention and treatment of various disorders, and modern science has 

yielded many life-saving drugs and emphasizes the importance of medicinal plants. Herbs have been in use for thousands of years 

in Ayurveda, only a few have been scientifically validated for their molecular mechanisms. A wound refers to an injury that 

damages the normal integrity of the skin, can be classified as acute or chronic. A complex process involved in wound healing like 

Hemostasis, Inflammation, Proliferation and Re-modeling phases. Certain plants have phyto-constituents like essential oils, 

phenolic compounds, flavonoids, alkaloids, tannins, terpenoids, saponins and have proved their therapeutic role in medicine. 

Polyherbal formulations for wound healing are often prepared as topical applicants such as creams, ointments, gels and lotions etc. 

These formulations are applied directly to the affected area and provide localized delivery of active ingredients to promote wound 

healing. In the present, study the methanolic extracts of Heliotropium indicum (10% w/w & 20% w/w) and Vitex negundo (10% 

w/w & 20% w/w) ointment studied against burn wound and excision wound healing activity and Hydroxyproline content turnover. 

The selected plant extract ointment formulations showed dose dependent effect on wound healing and between the two extracts 

Heliotropium indicum (20%w/w) showed better activity than the Vitex negundo. The results were compared with the standard 

drug (Betadine 5%) ointment, the combination of polyherbal extract formulation also showed significant dose dependent activity 

and 20% w/w extract formulation showed good and comparable activity with that of standard drug betadine.   
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1. Introduction 

 

Plants have been considered potential agents for 

treatment and prevention of various disorders today, and 

modern science has yielded many life-saving drugs. The 

biochemical events that are generated at the molecular level 

in the cell radiate the energy needed to fulfill biological life 

and its sustainability. Many plants have immense potential 

activity of the treatment and wound management of various 

skin disorders or injuries; different types of plants are being 

used traditionally for preventing or treating different types 

of wound injuries [1]. Herbal products have been in use for 

thousands of years in Ayurveda and only a few have been 

scientifically validated for their molecular mechanisms. The 

selected combinations of medicinal plants have been 

reported to show potential positive phyto constituent 

interactions such as synergism, reinforcement, potentiation, 

complementation, and mutual enhancement/assistance. 

Wounds generally occur on the surface of the skin, which 

has three main compartments: Epidermis, Dermis and 

Subcutaneous tissue. Understanding the skin's unique 

structures and functions and its pathophysiology is crucial to 

understanding wound healing [2]. Epidermis, which is the 

top layer of skin, is keratinocytes. It also includes certain 

immune cells those are T cells, which are vital for detecting 

external pathogens and the surroundings [3]. Dermal 

fibroblasts have been reported to play an active role in the 

inflammatory and proliferative phases of wound healing. 

They communicate with all cells in the wound bed by direct 

contact or specific signaling. It has been proven that 

lineages originating from the reticular dermis and the 

papillary dermis are majorly responsible for or involved in 

the healing process of skin wounds [4]. The process 

involved in wound healing is a complex process involving 

distinct phases like Hemostasis, Inflammation, Proliferation 

and Re-modelling [5]. Different cellular and molecular 
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mechanisms that are necessary for wound healing are 

involved in each step. A number of factors like Local 

factors, Systemic factors, Chemo-attractants, Growth 

factors, Endocrine hormone, Autacoids and drugs [6], can 

affect the processes of repair. 

 

2. Materials and Methods 

 

2.1. Chemicals 

 

All the chemicals were analytical grade obtained 

from Sigma chemicals, Loba, Fisher fine chemicals and 

Qualigens. The plants Heliotropium indicum and Vitex 

negundo were collected from seshachalam forests located 

near Tirupati and the plants were authenticated by plant 

taxonomist, Department of Botany, Sri Venkateswara 

Univeristy, Tirupati, A. P, India. 

 

2.2. Preparation of extract and ointment 

 

The plants were collected, cleaned neatly with 

water to remove the dirt and sand, shade dried and 

powdered. The dried powders were extracted by maceration 

method for five days with 95% methanol, 100 gm of plant 

powder was weighed and added with 500 ml of 95% 

methanol solution (1:5 ratio) [7]. The extracts were 

concentrated and dried under vacuum. The dried extracts 

were used to perform further studies. The two extracts were 

formulated in an ointment base (Wool fat, hard paraffin, 

cetylalcohol & yellow soft paraffin) in single and in 

combination. The formulations were made as 10% w/w and 

20% w/w with selected plant extracts. 

 

2.3. Animals and grouping 

 

Albino Wister rats of either sex weighing about 

150 – 200 gm were used for the study. Five animals were 

used in each group. All the animals are properly caged and 

maintained under standard diet and water adlibitum, placed 

in a properly air-conditioned room with 12hrs light and 

12hrs dark cycles. Group-1 was treated without ointment 

base, Group-2 was treated with ointment base, Group-3 was 

treated with standard (Betadine 5%), Group-4 was treated 

with Heliotropium indicum 10% w/w, Group-5 was treated 

with Heliotropium indicum 20% w/w, Group-6 was treated 

with Vitex Negundo 10% w/w, Group-7 was treated with 

Vitex Negundo 20% w/w, Group-8 was treated with 

Heliotropium indicum 10% w/w & Vitex Negundo 10% w/w 

and Group-9 was treated with Heliotropium indicum 20% 

w/w & Vitex Negundo 20% w/w  ointment preparations 

were locally applied [9]. 

 

2.4. Burn Wound Model 

 

 Burn wounds are partial thickness were inflicted, 

an overnight-fasted animals are selected and anesthetized 

with the suitable anaesthetic agent. 2 gms of wax was take 

and heated at 80°C, poured on back of the animals with help 

of cylindrical rods and wait for solidify, after that solidified 

wax was removed for creating wounds. The wounds are 

treated with plant methanolic extract ointments with 

different concentrations, which were already prepared [10]. 

 

2.5. Excision Wound Model 

 

 Rats were fasted overnight before the process, 

anaesthetized with Lignocaine and a wound was made in 

area about 400 mm2. Full thickness of the marked skin was 

cut carefully and removed the skin. The measurement are 

taken on 1 mm2 graph paper, initially on the first day of 

wounding and up to complete wound was completely healed 

at a gap period of 3 days. Changes in the wound area were 

periodically measured and the wound contraction rate was 

calculated. Significance in test treated groups wound healing 

was obtained by comparing the area of the wound healed on 

respective days with the negative control groups. The 

epithelisation period was recorded [11]. 

 

2.6. Hydroxyproline estimation 

 

 Hydroxyproline is a basic constituent of collagen, 

which is the major component of extracellular tissue, and it 

gives strength and support. A small skin piece from the 

wound area healed was collected on different days like 4, 8 

and 16 of post-surgery and analyzed for hydroxyproline 

content, which is basic constituent of collagen. Tissues were 

later dried at 60–70°C in the hot air oven to constant weight 

and were hydrolyzed in sealed tube using 6 N HCl at 130°C 

for 4 hr. The neutralization of hydrolysate was carried out at 

pH 7.0 and was subjected for 20 min to Chloramine T 

oxidation, by 0.4 M per chloric acid addition, the reaction 

was terminated, and color was developed with the help of 

Ehrlich reagent at 60°C. The absorbance was measured at 

557 nm using UV/Vis spectrophotometer [13]. 

 

2.7. Statistical analysis 

  

 Statistical analysis was carried out by using either 

one-way analysis of variance (ANOVA) or unpaired t-test 

and then followed by post-tests like Dunnett’s test for 

multiple comparisons. 

 

3. Results and discussion 

 

In burn wound model without the application of 

ointment base the wound healing took place 25.05 ± 0.16 

days, simple ointment base treated animal group-2 the 

wound healing (23.69 ± 0.12 days) took place 1.5 days 

early. Group 3, which was treated with standard ointment 

Betadine (5%), showed wound healing effect on 13.67 ± 

0.38 days. The high concentration single plant extract 

treatment groups showed very mild improvement in wound 

healing activity when compared with that of the standard 

drug betadine treatment. Between the two formulations, 

Heliotropium Indicum produced better activity than the 

Vitex Negundo. Treatment with two plant extract 

combination formulations showed a better wound healing 

effect than the single plant extract treated groups. 20% w/w 

concentration of Heliotropium Indicum and Vitex Negundo 

extract formulation showed good healing activity and its 

period of epithelialization is close with that of the standard 

drug effect. The results clearly indicated positive activation 

of all phases of healing processes like rapid epithelialization, 

collagenization and increase in collagen facilitating wound 

healing. The burn wound healing study revealed that the 

combination of plant extract formulations showed dose  
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Table 1. Effect of Methanolic extracts ointment of Heliotropium Indicum and Vitex Negundo on burn wound healing model 

 

Group Period of epithelialization (in days) 

Group – 1 25.05 ± 0.16 

Group – 2 23.69 ± 0.12 

Group – 3 13.67 ± 0.38* 

Group – 4 18.74 ± 0.22 

Group – 5 17.83 ± 0.93 

Group – 6 19.66 ± 1.50 

Group – 7 18.53 ± 0.83 

Group – 8 15.85 ± 0.23 

Group – 9 15.05 ± 0.23 

 

Values are expressed in terms of mean ± SEM; n=5,   * p < 0.05 

 

 

 

 

Figure 1. Effect of Methanolic extracts ointment of Heliotropium Indicum and Vitex Negundo on burn wound healing model 
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Table 2. Effect of Methanolic extracts of prepared ointment of Heliotropium Indicum and Vitex Negundo on Excision wound 

healing model 

 

 

Groups Period of epithelialization (in days) 

Group – 1 24.16 ± 0.41 

Group – 2 23.06 ± 0.04 

Group – 3 13.06 ± 0.60* 

Group – 4 18.91 ± 0.58 

Group – 5 16.80 ± 0.64 

Group – 6 19.66 ± 1.21 

Group – 7 18.53 ± 0.23 

Group – 8 18.84 ± 1.22 

Group – 9 15.89 ± 0.86* 

 

Values are expressed in terms of mean ± SEM; n=5,   * p < 0.05 

 

 

 

 

Figure 2. Wound healing activity of prepared ointment of Heliotropium Indicum and Vitex Negundo in days 
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Table 3. Hydroxyproline content in excision wound model on different days of wound healing 

 

 

Treatments 
Hydroxyproline (mg/g tissue) 

4th day 8th day 16th day 

Group – 1 18.23 ± 3.11 29.54 ± 1.08 39.82 ± 1.31 

Group – 2 20.15 ± 3.11 31.55 ± 1.08 41.84 ± 1.21 

Group – 3 43.40 ± 1.09 58.92 ± 4.03 82.81 ± 2.17* 

Group – 4 20.64 ± 1.09 32.82 ± 2.01 51.67 ± 1.27 

Group – 5 23.60 ± 1.09 35.83 ± 2.01 53.80 ± 1.27 

Group – 6 20.57 ± 1.27 31.85 ± 1.54 49.85 ± 1.34 

Group – 7 22.37 ± 1.27 34.51 ± 1.54 46.83 ± 1.27 

Group – 8 37.32 ± 2.03 50.23 ± 2.11 66.54 ± 2.23 

Group – 9 40.69 ± 1.09 59.90 ± 2.00 69.86 ± 2.46 

 

Values are expressed in terms of mean ± SEM; n=5,   * p < 0.05 

 

 

 
 

 

Figure 3. Hydroxyproline content in excision wound model on different days of wound healing 
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dependent (10% w/w and 20% w/w ointment, table: 1) 

wound healing effect. In excision wound model, ointment 

base applied to group-2 animal showed mild healing activity 

when compared to without ointment base applied group-1 

animals and showed no marked effect on wound healing. 

Individual plant extract formulations showed low activity in 

wound healing processes when compared with the standard 

drug treatment (Betadine 5%) group of animals (13.06 ± 

0.60 days). The single plant extract formulations (10% and 

20% w/w) showed dose dependent healing effect (table. 2). 

The two plant extracts (Heliotropium Indicum and Vitex 

Negundo) formulation showed dose dependent activity and 

20% w/w formulation showed good wound healing activity. 

The improvement and effects on wound healing may be due 

to granulation, fibroblasts, macrophages [15], collagen 

synthesis, neutrophils and leukocytes [16], new extra 

cellular matrix formation. During the wound healing period 

it induces the extra cellular matrix migration, growth factors 

[17] (Transforming Growth Factor, Interleukin-6) and 

granulation tissue formation which are involved in the 

formation of new epithelial cells, blood vessels and 

connective [18]. 

 

A healing tissue synthesizes collagen, which is a 

constituent of growing cell. Hydroxyproline is a measure of 

concentration of collagen. Higher the concentration of 

hydroxyproline indicates faster rate of healing wound and it 

play key role for collagen stability. In the present study, the 

hydroxyproline content in excision wound model showed 

time dependent increase in hydroxyproline concentration 

(table. 3) and maximum levels were obtained on day 16th. 

Among the formulation, the standard drug betadine 

produced maximum concentration of hydroxyproline on 16th 

day and which signifies the rapid wound healing produced 

by betadine on 13.67 ± 0.38 days. Similarly, among the 

formulations Heliotropium Indicum (20%) and Vitex 

Negundo (20%) showed good healing activity and the 

increase in hydroxyproline concentration on 16th day 

supports its influence on healing mechanism [19]. 

 

4. Conclusions 

 

Overall the study revealed wound healing 

properties of plant extracts of Heliotropium Indicum and 

Vitex Negundo, and indicated polyherbal formulations may 

give better wound healing effect. Further research is in 

progress with other potential plant extracts to evaluate and 

develop an effective poly herbal formulation. 
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