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ABSTRACT 

 In traditional medicine, inflammatory disorders are treated with a variety of plants and herbs. Given the 

numerous side effects of modern medicine, indigenous drugs with fewer side effects should be sought out as a better 

alternative for treating inflammation with Bougainvillaea glabra Linn. It is now widely acknowledged that medicinal 

plants play an important role in traditional health care practices, providing insights into new areas of drug research 

and biodiversity conservation. Inflammation is a complex biological response by vascular tissues to harmful stimuli 

such as pathogens, damaged cells, and irritants. It is the organism's protective attempt to remove injurious stimuli 

while also initiating the tissue healing process, and it is thought to be the primary cause of rheumatoid arthritis. Drugs 

used to treat pain and inflammation have toxic side effects when taken on a long-term basis. As a result, efforts are 

being made to investigate promising plants, which could lead to the development of newer or safer drugs. 
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INTRODUCTION 

 Wound healing is divided into four highly integrated and overlapping phases: hemostasis, inflammation, 

proliferation, and tissue remodelling or resolution [1]. These phases and their biophysiological functions must occur 

in the correct order, at a specific time, and at an optimal intensity for a specific duration [2]. Many factors can interfere 

with one or more phases of wound healing, resulting in poor or impaired tissue repair. Wounds with impaired healing, 

such as delayed acute wounds and chronic wounds, have typically not progressed through the normal stages of 

healing[3]. Such wounds frequently develop pathologic inflammation as a result of delayed, incomplete, or 

uncoordinated healing[4]. Most chronic wounds are ulcers caused by ischemia, diabetes, venous stasis disease, or 

pressure[5]. Non-healing wounds affect approximately 3 to 6 million people in the United States, with people aged 
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65 and up accounting for 85% of these events. Non-healing wounds cause enormous health-care costs, estimated at 

more than $3 billion per year [2]. Laboratory investigations and clinical studies have provided a wealth of information 

on normal and impaired wound healing. More recently, extensive research has been conducted to better understand 

the critical factors that influence poorly healing wounds. While much remains to be discovered, these studies could 

lead to therapeutics that promote proper tissue repair and improve sluggish wound healing[6]. 

 Wound healing is a dynamic process that consists of four continuous, overlapping, and precisely programmed 

stages. The events of each phase must be precise and regulated. Interruptions, anomalies, or delays in the process can 

result in delayed wound healing or a non-healing chronic wound. In adult humans, optimal wound healing consists 

of the following events:[7] 

(1) Rapid haemostasis, [8] 

(2) Proper inflammation,  

(3) Mesenchymal cell differentiation.  

Proliferation and migration to the wound site;  

(4) Appropriate angiogenesis;[9] 

(5) Prompt re-epithelialization (re-growth of epithelial tissue over the wound surface);  

(6) Proper collagen synthesis, cross-linking, and alignment;  

(7) Strengthening the healing tissue[10].  

 The first phase of haemostasis occurs immediately following wounding, with vascular constriction and fibrin 

clot formation. The clot and surrounding wound tissue release pro-inflammatory cytokines and growth factors, 

including TGF-β, PDGF, FGF, and EGF[11]. Once the bleeding is under control, inflammatory cells migrate into the 

wound (chemotaxis) and promote the inflammatory phase, which is characterised by the sequential infiltration of 

neutrophils, macrophages, and lymphocytes. [12]. Neutrophils play an important role in clearing invading microbes 

and cellular debris from the wound area, but they also produce substances like proteases and reactive oxygen species 

(ROS), which cause additional bystander damage[13].  

 

 Bougainvillaea glabra, which belongs to the Nyctaginanceae family, is a popular flowering ornamental and 

edible plant. B. glabra, also known as paper flower or lesser bougainvillaea, is a popular ornamental plant in many 

parts of the world due to its attractive and vibrant flowers, which come in a variety of colours such as pink, purple, 

red, and orange[14]. 

 

 

FIG 1: Bougainvillea glabra 
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B. glabra is used as a traditional medicine for different therapeutic conditions like insecticidal, anti-

inflammatory[15], anti-diarrhoeal, anti-ulcer, anti-microbial (Edwin et al., 2007), and anti-diabetic [16] activities. 

MATERIALS AND METHODS 

 The plant flower were collected from the Botanical Garden Ooty. The collected plants were washed with 

running tap water in three times[17]. After washing the flower was dried under sun dry and shadow dry for 2 days. 

Third day, grind the flower at Mortar and Pestle for fine powder and seive it for getting very thin powder [18] 

WOUND HEALING ACTIVITY 

 Adult zebrafish were wounded between the ages of 6 and 12 months. Tg(krt4:egfp)gz7, Tg(mpx:GFP)i114, 

Tg(lyz:EGFP)nz117, Tg(lyz:dsRED2)nz50, Tg(fli1a:EGFP)y1, Tg(kdrl:HSRAS:mCherry)s896, and 

Tg(hsp70l:dnfgfr1-EGFP)pd1 [19] [20] have been earlier described [21] [22]Adult fish were anaesthetized with 

0.13% Tricaine (w/v) and placed on Whatman paper soaked in system water. A full-thickness wound was created on 

the left flank, directly anterior to the anal and dorsal fins[23]. The Erbium:YAG MCL29 Dermablate dermatology 

laser (Asclepion) was set to a frequency of 5 Hz, and two pulses with a strength of 500 mJ for smaller (20-30 mm) 

or 600 mJ for larger (30-40 mm) specimens were applied, resulting in a pulse strength of 7.1 or 8.5 J/cm2. 

Tg(hsp70l:dnfgfr1-EGFP) fish were transferred from 28°C to pre-warmed water at 40°C for one hour before returning 

to 28°C and being wounded four hours later. Heat shock treatments were administered every 24 hours[24], [25]. All 

zebrafish experiments were approved by the national animal care committee (LANUV Nordrhein-Westfalen; 8.87-

50.10.31.08.130; 84-02.04.2012.A253) and the University of Cologne[26]. 

RESULT  

BEFORE WOUND  

 We have established a rapid and reproducible technique for introducing wounds of approximately 2 mm in 

diameter onto the flank of adult zebrafish, using a clinical dermatology laser. [see figure a), b), c), d)] 

a)      b) 
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      c)          d)     

                  

 

 

AFTER WOUND 

During mammalian wound healing, inflammation and re-epithelialization coincides with granulation tissue formation 

[figure A), C)], characterized by the invasion of fibroblasts, macrophages and blood vessels into the wound space 

underneath the neo-epidermis [figure C), D)] . 

A)      B) 
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   C)       D) 

  

 

WOUND HEALING DIFFERENTIATION 

 Histological and immunofluorescent analysis with a variety of markers demonstrates that the trunk skin of 

adult zebrafish is composed of overlapping scales, each of which is wrapped by a thin layer of dermal fibroblasts and 

a multi-layered epidermis. Epidermis and dermis are separated by a basement membrane, and dermis and underlying 

muscle by a layer of subcutaneous adipocytes [figure i, ii]. 

i.       ii. 

   

 Histologically, a granulation-like tissue in zebrafish wounds is first visible at 2 days post wounding (dpw), 

reaches maximal size at 4 dpw, and has started to regress again at 6 dpw [figure iii, iv].  Analysis at later stages after 

wounding demonstrates the progressive regression of the granulation tissue so that at 10 dpw very few cells can be 

seen beneath the neo-epidermis. New scales are forming, and the collagen distribution resembles that of an 

unwounded region. 
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 iii.                iv.  

  

  

 Sections reveal that introduced wounds have initially lost all epidermal and dermal cells, including the scales, 

and the subcutaneous adipocytes, while underlying muscle tissue is undamaged [figure a), b)]. At 7 hpw, a thin neo-

epidermis covers most of the wounded surface and by 24 hpw the wound is completely re-epithelialized, with a neo-

epidermis of multiple cell layers.   

a)      b) 

  

 A vital dye penetration assay, where methylene blue is absorbed by damaged tissue but not undamaged or 

regenerated epidermis, reveals rapid re-establishment of the barrier by 12 hours post-wounding (hpw). [figure c), d)] 
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 c)      d)  

  

  

DISSCUSSTION 

 Over the wound healing process, skin cells such as fibroblasts migrate to the wound site and proliferate to 

restore skin integrity and generate new granulation tissue.  

Thus, proper fibroblast proliferation and migration are required for the formation of granulation tissue, which serves 

as the foundation of the new dermis. In this study, the effects of B. glabra extracts on fibroblast migration were 

assessed using the scratch assay, a useful method for simulating cell migration during wound healing in vivo[27]. 

The effect of extracts on fibroblast migration was calculated as a percentage of wound closure. In comparison to the 

control group, the treated group had a wound closure rate of approximately 100%. B. glabra extracts significantly 

increased the natural migration rate of fibroblasts into the wounded area at all concentrations tested, as well as wound 

closure rates when compared to the control group[28]. 

CONCLUSION 

 Wound healing is a complex biological process that includes hemostasis, inflammation, proliferation, and 

remodelling. This process involves a large number of cell types, such as neutrophils, macrophages, lymphocytes, 

keratinocytes, fibroblasts, and endothelial cells. Multiple factors can impair wound healing by affecting one or more 

stages of the process, which are classified as local or systemic factors. These factors have complementary effects. 

Single or multiple factors may play a role in any of the individual phases, influencing the overall outcome of the 

healing process. 
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