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6.1. Introduction 

Wound may be defined as a loss or breaking of cellular and anatomic or functional 

continuity of living tissueL. It may result from trauma or from a surgical in<:ision. The 

capacity ofa wound to heal depends on its depth, as well as on the overall health and 

nutritional stab.ls of the individual. Normal wound healing response begins the moment 

the tissue is injured. It is the process of repair that follows injury to the skin and other soft 

tissue. Following injury, an inflammatory response occurs and the cells below the dermis 

(the deepest skin layer) begin to increase collagen (connective tissue) production. Later, 

the epithelial tissue (the outer skin layer) is regenerated?. 

In other words it is a break in the structure of an organ or tissue caused by some external 

factor. Most wounds affect the skin, the first line of defense against .tltfection. Common 

exan1ples include brttises, grazes, tears, cuts, punctures (made by pointed objects), 

incisions (dean cuts), contusions (may not break the skill but can cause damage), 

laceratioo.s (jagged, irregular cuts), and bums. While most 1:1linor wounds heal easily, 

some can worsen into chronic open sores that can become se1·iously infected3
. 

Moreover wouuds are physical injuries that result in atl opening or breaking of the skin. 

Proper healing of wounds is essential for the restoration of disrupted anatomical 

continuity and disturbed functional status of the skin. This is a product of the integrated 

response of sev~ral cell types to injury. Wound healing is a cotnplex process that results 

in the contractio11 and closure of the wound and restoration of a functional barrier4
. 

Cutaneous wound repair is accompanied by an ordered and defmable sequence of 

biological eve11ts starting with woun<i closure and progressing to the repair and 

remodeling of damaged tissue5 .Repair of injured tissues includes inflanunation, 

proliferation. and migration of different cell types6
. Inflammation, which constitutes a 

part ofthe acute response. results in a coordinated influx ofneutrophils at the wound site. 

Wound healing or wound repair, is the body•s natural process of regenerating dennal and 

epidermal tissue. When an individual is wounded, a set of events takes place in a 

predictable fashio11 to repair the damage. These events overlap in time 7·
8 and must be 

artificially categorized into separate steps: the inflammatory, proliferative, and 

remodeling phases
9

. In the inflammatory phase, bacteria and debris are phagocytized and 

removed and factors are released that cause the migration and division of cells involved 
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in the proliferative phase. The proliferative phase is characteri~d by angjogenesis, 

collagen deposition, granulation tissue form~tion, epithelialization, and wound 

contraction10
• In angiogenesis, new blood vessel~ grow from endothelial cells11

• In 

fibroplasia and granulation tissue fonnation, fibroblasts grow and form a new, 

provisional extracellular matrix (ECM) by excreting collagen arid fibronectin. 

In epithelitdization, epithelial cells crawl across the wound bed to cover it. In contraction, 

the wound is made smaller by the action of myofibroblasts, which establish a grip on the 

wound edges and contract themselves using a mechanism similar to that in smooth 

muscle cells. When the cells' role is close to c<,>mplete, the un-needed cells undergo 

apoptosis. In the maturation and remodeling phase, collagen is remodeled and realigned 

along tension lines and cells that are no longer needed are removed by apoptosisi2
• 

Wound healing is a complex phenomenon involving a number of processes, including 

induction of an acute inflammatory process, regeneration of parenchymal inflammatory 

process13 migration and proliferation of both parenchymal and connective tissue cells, 

synthesis of extracellular matrix (ECM) proteins, remodeling of connective tissue and 

pa~hymal components, and acquisition of wound strength1
\ AU these steps are 

orchestrated in a controlled manner by a variety ofcytokines including growth factors15
• 

Some of these growth factors like platelet-derived growth factor B (PDGF), transforming 

growth factor B (TGF-B}, fibroblast growth factot (FGF} and epidermal growth factor 

(EGF} have been identified in self-healing wounds16• In chroniC wounds, the notmal 

healing process is disrupted due to some unknown reasons, and in su"'h cases, exogenous 

applicati<.m o~ certain growth-promoting agents or compotJllds, which can enhance the in 

situ generatioJl of these growth factors, is required to augment the healing process. 

Several factors delay or reduce wound repairing, including bacterial infection, necrotic 

tissue, and interference with blood supply, lymphatic blockage and diabetes mellitus. 

Generally if the ~ve factors could be inhibited/controlled by any agent, increasing 

healing rate could be achieved 17• 

Wound healing is an important biological process involving tissue repair and 

regeneration, A wound is described as "a break in the continuity of tissue, from violence 

or trauma" and is regarded as healed if there is a restoration of the wounded or inflamed 

tissue to normal condition 18
• This can be classified into any of three types - healing by 
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ftrst intention, healing by second and then by ~hir<l. In wounds healed by the first 

intention, the edges are smoothly closed that no scar is left. On the other hand, wound 

healing by second intention involves formation of granulation tissues, which fill up the 

gaps between the wound edges and is associated with significant loss of tissue, leaying 

little scars. Wounds healed by third intention, are usually those left open for three to five 

days until granulation bed falls before they are sutured, generally resulting in extensive 

scar formation. 

There are four distinct stages involved in wound healing namely, inflammatory stage, 

debridement stage, proliferation stage and maturation/remodeling stage. When an injury 

occurs~ the vascular integrity of the injured area is disrupted leading to extravasations of 

blood into the surrourtding tissue or plasma when the damage is minor. The inflammatory 

stage is directed at preventing further loss of blood by platelet adhesion/accumulation at 

the site leading to coagulation those results to the formation of thrombus. The 

debridement stage occurs from the third to the sixth day after injury and involves the 

appearance of neutropbils to clear cQntaminating organisms. The proliferation or repair 

stage is characterized by endothelial budding in the n~by blood vessels fotming new 

capillaries that penetrate and nourish the injured tissue. The maturation stage commences 

from the tenth day to several months depending on wound severity19
• 

Certain factors that influence wound healing include bacterial infection, nutritional 

deficiency, drugs~ sterility, obesity, movement of wound edges, site of wound and 

wasting diseases20
• Several classes of drug have been used in the management of wounds. 

Among these are the antibiotics; penjcillin and streptomycin have been widely employed 

in combating post-operative infections in man and animals21
• The antibiotics are chosen 

based on their ability to destroy or inhibit the growth of pathogenic organisms, while the 

tissue is left unharmed. Antibiotics used should be applied to achieve maximum 

concentration in the tissue as quickly as possible and continued wttil 48h dter 

disappearance of symptoms unless signs of toxicity are shown22• The wound healing 

activities of plants have since been explored in folklore. The significant successes 

recorded have led to investisa.tion into medicinal plants with a view to con:finning these 

acclaimed properties. Records have revealed that different parts of plants used fur healing 

of wound contain some active principles23• 
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Wound healing is a process by which a damaged tissue is restored as closely as possible 

to its normal state artd wound contraction is the pr{)cess of shrinkage of area of the 

wound. It mainly depends on the repairing ability of the tissue, type and extent of damage 

and general state of the health of the tissue. The granulation tissue of the wound is 

primarily composed of fibroblast. collagen, edema, and small new blood vessels. The 

undifterentiated mesenchymal cells of the wound margin modulate themselves into 

fibroblast, which start migrating into the wound gap along with the fibrin strands. The 

coHS$en composed of amino acid (hydroxyproline), the major component of extra 

cellular tissue, which gives strength and support. Breakdown of collagen liberates free 

hydroxyproline and its peptides. Measurement ofthe hydroxylproline could be used as an 

index for collagen turnover. Wound healing is the process of repair that follows injury to 

the skin and other soft tissues. 

Dietary modifications and nutritional and herbal supplements may improve the quality of 

wourtd healing by influertcing these reparative processes or by limiting the damaging 

effects of inflammatiott. Nonnal wound healing response begirts the moment the tissue is 

irtjured. Wound healittg is the process of repair that follows injury to the skin and other 

soft tissues. Following injury, an inflammatory respopse occurs and the cell& below the 

dennis begirt to increase collagen production. Later, the epithelial tissue is regerterated2
• 

Tissue healing is art important process, which is the ~is of various surgical 

manipulations. It can be enhanced by using several herbal drugs having antiseptic, anti

inflammatory, antimicrobial and biostimulator property. There are certain plants. which 

are proved helpful itt wound healing, fra¢ture healing and healing of nervous tissue in 

animals24
• 

The process of wound healing is promoted by several ntttural prod'J).cts25 (plant products), 

which are composed of active printiples like 1riterpenes, alkaloids, flavonoids26 and 

biomolecules27
• India has a rich tradition ofplant .. based knowledge on healthcate. A la:rge 

number of plants/pl-ant extracts/decoctions or pastes are equally used by tribals and 

fofklore traditions in India for treatment of cuts, woun4s, and bums. The present review 

thus attempts to analyze the ethrto botanical krtowledge base for treatment of cuts artd 

wounds which irtcludes usage of plants, methods employed by tribals artd folklore 

practices prevailing in India. Pharmacological reports available on Indian medicinal 
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plants employing various wound healing models and its underlying molecular 

mechanism, wherever available, has also been briefly reviewed. This pharmacological 

validati<)n 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 therefure attempts to bridge the lacunae in the existing 

literature and o:t"furs immense scope for researchers engaged in validation of the 

traditional daims and development of sate and effective and globally accepted herbal 

dtugs for cuts and wounds28
• 

Several dmgs of plant mineraL and anunal origin are described m the Ayurveda for their 

wound healing properties. Most of them derived from plant origin. Some of these plants 

have bee.1 screened scientifically for the evaluation of their wound healing activity in 

different pharmacok>gical moelels and patients, but the potential of most remains 

uneXplored29
• 

The majority of the world's population :relies on traditional medicine for their health care 

in the treatment of wounds. In developing countries, remedies prepared from herbal 

plants have been widely used for the treatment of soft tissue wounds and bums by 

traditional ptactitioners. 

The objectives of the pharmacology of wound healing are to study the influ~nce of 

various measures in wound management programs on healing and to screen drugs that 

promote healing. So, search for natural remedies for healing has drawn attention to 

herbals_ However. the intensive research in wound healing has not yielded, until now, a 

safe, economic; and efficacious prohealing agent that could obviate the long 

hospitalization of patients :f(>llowing surgery and wound infliction. In this context, 

screening of our natural :resources as one of the strategies for identification of such agents 

would seem highly benefiCiatlQ. 

A review of literature revealed that the wound healing property of these plants have not 

been subjected to scientific evaluation. Hence the present work was undertaken to 

ev~luate the effect of methanol extracts and the isolated compounds on excision, incision 

and dead space wound models on rats. 
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6.2. Materials anti Methods 

6.2.1. Plant materials 

Methanol extracts of rhizome of Kaempferia rotunda and leaves of Eupatorium 

cannabinum as well as their isolated compounds were used as test drug in th~se 

experiments. 

6.2.2. Drugs and chemicals 

All the chemicals used in this study were procured from an authorized dealer and were of 

analytical grade. Methanol was obtained from LOBA chemicals Koikata. sodium 

~lginate, carboxymethyl cellulose and Framycetin sulphate cream obtained from Zydus· 

Cadila. Methanolic extract of rhizomes of Kaempferia rotunda Linn. and leaves of 

Eupatorium cannhinum Linn. used in this study were extracted in our laboratory. 

"6.2.3. Test eompoun'd fo.-mulations 

Two types of drug formulations were prepared from each of the extracts and their isolated 

compound-I and ll fur topical administration. Different concentrations of ointment were 

prepared in 2% sodiurn alginate base. Oral suspensions of the rhizome and leaf extracts 

and isolated compounds were prepared by suspending them separately in 1% solution of 

sodium carboxy methylcellulose to obtafu suitable dosage forms. 

6..2.4. Experimental animals 

Swiss Wistar strain rats of either sex 150.,..200g were used for the study. They were 

procured from the laboratory animal resource section of the Himalayan pharmacy 

institute. The rats were housed in polypropylene cages on normal food and water ad. 

libitum. Animals were periodically weighed before and after experiments. The rats were 

anaesthetized prior to infliction of the experimental wounds. The surgical interventions 

were carried out under sterile conditions using light ether anesthesia. Animal$ were 

closely observed fur any infection; those, which showed signs of infection, were 

separated and excluded from the study. AU experimental protocols were reviewed and 

accepted by the Institutional Animal Ethics Coll'lnlittee (IAEC) prior to the inith:~tion of 

the experiment and as per Indian norms laid down by the committee for the purpose of 

control and supervision of experimental animals (CPCSEA), New Delhi. After wounds 
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were created as described in the succeeding paragraph, animals were randomly assigned 

for treatment. 

6.3. Wound healing activity of the extract and the isolated compound of 
Kaelflpferia rotunda. 

Excision, incision and dead space wound models were used to evaluate the wound 

healing activity of rhizome and isolated compound of Kaempferia rotunda. 

6.3.1. Excision Wo.und model 

The rats were inflicted with excision wounds as described by Morton and Malon31
• Under 

light ether aJ}esthesia a circular wound of about 500sq.mtn was made on depilated ethanol 

sterilized dotsal thoracic region of the rats. The anhnals were divided into six groups of 

six each. the animals of group I was left untreated and considered as the control. Group 

II served as reference standard and treated with 1% w/w ftamycetin sulphate cream. 

Animals of group UI and N were treated with ointment containing 200 and 400mg of 

methanol extracts of Kaempferia rotunda m~<mte respectively. Group V and VI were 

treated with ointments containing 1 Omg and 20mg of isolated compound-I from the same 

plant respectively for 14 days. The ointment was . topically applied once a day, starting 

from the day of the operation until complete epithelisation. The parameters studied were 

wound closure and epithelialization time. !he wound were traced on mna graph paper on 

days 3, 6, 9, 12 and 15 and thereafter on alternate days until healing was eomplete. The 

percentage of wound closure was calculated. The period of epi~lialization was 

calculated as the number of days required fur filling of the dead tissue renmants of the 

wound without any residual wound. 

6.3~2. Incision wound model 

In Incision wound model, tWm long paravertebral incisions were made through the full 

thickness of the skin on either side of the verteb:tal column of the rat as described by 

Ehrlich and Hunf2
• A~r the incision, the parted skin was sutured lcm apart, llSing 

surgical threads and curved needle. The animals were divided into six groups of six 

animals each. The animals of group I was left untreated and considered as the control. 

The group ll served as reference standard and received 1% w/w ftamycet:irt sulphate 

cream ointment. Animals in group Ill and N were treated with ointment containing 200 

and 400mg of methanol extracts of Kaempferia rotunda rhizome. Animals of group V 
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and VI were treated with ointme.nts 10 and 20m~ of isolated compound~ I of the same 

plliUlt. The ointment was topically applied once in a day. The sutures were removed on the 

8th post wound day. The skin breaking strength of the wounds was measured on the 1oth 

day as described in the method of Lee et. aJ. 33
• 

6.3.3. Dead spaee wottad mqdel 

Physical changes in the granuloma tissue were studied in this model. The animals were 

divided into six groups of six rats in each group. Group I served as the control, which 

received lml of 1% sodium CMC/kg b.w.p.o. The animals of group II and III received 

oral suspension of methanolic extract of K. rotunda rhizomes at dose$ 200 and 400mg/kg 

body weight respectively. Similarly the animal of group IV and V receiv~d oral 

suspension of isolated compound of the pla.~ at 10 and 20mg/kg body weight 

respectively. Under light ether anesthesia, subcutaneous dead space wotmds were 

inflicted in the region of the axilla and groin, by making a pouch through a small nick in 

the skin. Cylindrical grass piths measuring 2.Scm in length and 0.3cm in diameter were 

introduced into pouch to harvest the granulation tissue. Each animal received 2 grass 

piths and cotton pellets in different locations. The wounds were sutured and mopped with 

an alcoholic swab. Animals were placeP into their individual cages after recovery from 

anesthesia. Excision ofthe granulomas from the surrounding tissue was performed on the 

1 Othpost wounding day under light ether anesthesia. 

Granulation tissue surrounding the grass piths were excised and split open. The breaking 

strength of piece measuring about lSmm in length and 8m:m in width (obtained by 

trimming the rectangular strip of granuloma tissue) was determined on IQ~h post 

wounding day by a continuous constant water flow technique of Lee33
• The pieces 

obtained at the end of these measurements were preserved in I OO.Ic. fonnalin solution for 

histopathological studies to evaluate the effects of the extract on coll~en formation. 

Hydroxy proline estimation was carried out on lOth day old granulation tissue in control 

as well as test group by the method of W oessne~4• 
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6.4. Wou.nd heaHng activity of the extract and the isolated compound of 

EllJ'atorium cannabinum. 

The Wound healing activity of methanol extract of E. cannabinum leaves and its isolated 

compound .. U were detvrmined as per the methods described above in forK. rotunda 

Linn. in sections 6.3.1~ 6..3.2. and (j.3.3. 

6.5. Statistieal analysis 

The results of all the assays were reported as (X±SEM). Statistical signific~nt differences 

between the groups were calcula~d by means of one way ANOV A. All the results 

obtained in the study were compared with the control group and positive control group. 

P values < 0.05 were considered statistically significant. 

().6. Results 

The effect of methanol extracts of Kaempferia rotunda, Eupatorium cannabinum and 

their isolated compounds (I and II) were screened on excision, incision and dead space 

wound models concurrently with the control and reference standard ftamycetin sulphate 

cream treated animals. Significant promotion of wound·healing activity was observed in 

isolated compound I and II and methanol extracts ofboth the plants in all the three wound 

models such as excision, incision and dead spa,cewound. 

Io excision wound model, the me~ percentage closure ofWGund area was calculated on 

the 3, 6~ 9~ 12 and 15 post wounding days. The percentage closure ofwound area was 

significantly increased by the curative effect of methanol extracts of rhizome of K. 

rotunda (table 6.1) and leaves of E. cannablnum (table 6.4) .and their isolated comp<>unds 

in the resp~ctive animal groups. The data revealed that, K. rotunda extract treated animals 

showed significant reduction in the wound area and faster rate of epithialisation 

(18.50±0.43,18.22:±:0.07), as compared to E. cannabtnum extract (23.00:1:0.47, 2233 

±0.60) in both the doses. The isolated compound treated animals showed faster 

epithelisation of wounds than the animals treated with methanolic extracts of both the 

plants. The period of epithelisation is comparable with standard drug framycetin sulphate 

cream. The results of percentage wound contraction and period of complete epithelisation 

are shown in table 6.1 and 6.4 for the plant K. rotunda and E. cannabinum respectively. 

In ineisiOD wound model the breaking strength of the wm day old restored incision 

wound was significantly ini}reased in animals treated with isolated compound I and II (l(J 

157 



CHAPTER4 STUDIES ON WQUND tJEA/JNi. ACTIV[TY 

and 20mg/kg body weight) and methanolic extracts ofboth the plants (200 and 400mglkg 

body weight), when qmpttred to .control. The maximum breaking strength was observed 

in animals treated with isolated compound II in the dose of 20mg (393.51:±:2.66). 

Significant breaking strengths were also observed in the animals treated with isolated 

compound I followed by methanol extracts of rhizome of K. rotunda and leaves of E. 

cannabinum which are presented in table 6.2 and 6.5 xespectively. The effects of oral 

administration of the suspensions of the extract of both the plants and their isolated 

compounds on dead space wound model were assessed by the increase in the weight of 

granuloma, in<;rease in breaking strength and hydroxylprolin~ content of the granuloma 

tissue. The data is depicted in the table 6.3 and 6.6 for K. rotunda and E. cannabinum 

respectively. This effect may be due to the enhancement of collagen maturation by 

increased cross linking of collagen fibers. The increased weight of the granuloma also 

revealed the presence of higher hydroxyl proline content. Among the methanolic extract 

and isolated compound treated groups the hydroxyl proline content was found to be mote 

in isolated compound treated animals (KR: 231>2.85±0.68, 2232.33±0.76 and EC~ 

2298.82±0.36, 2226.17:±:0.62) followed by methanolic extracts of K. rotunda and E. 

cannabinum. 

Histological study of the granuloma tissue alsa evidenced the wound healing propertY of 

the extracts and isolated compounds. The sections of the granuloma tissue of the control 

animals showed more monocytes and fibroblasts in fig 6.1. The le~ser epithelialization, 

poor collagen fonnation and lower concentration of hydroxylproline indicated the 

incomplete healing of wound in control animals. The sections of the granuloma tissue of 

the animals treated with methanol extract of both the plants showed complete 

epithelialization, increased fibrosis and collagen fonnation with lesser macrophages, 

whereas in the isolated compound treated animals the healing activity -observed was 

comparatively more. From. tbe.se findin$s it is concluded that isolated compound I and II 

exhibited significant wound healing activity (fig. 6.4 ~d 6.5) and (fig. 6.8 and 6.9) 

respectively followed by the methanolie extract in fig 6.2 and 6.3 for the plant K. rotunda 

and fig. 6.6 and 6.7 for the plant E. cannabinum. The present investigation offers 

scientific evidence to the folkloric accounts of the use fOl' K. rotunda and E. cannabinum 

in treating cuts and wounds. 
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TABLE 6.1. Effects of topical application of methanolic extract of rhizomes of Kaempfr.ria rotunda and its Isolated compoulld 1 in 
rats by eseision wound modeL 

Treanneat PereentJtge ofWtUilld closure (otigiel wound size 5~·••nn) Period of 
Group D...tay l"' day 6tnday 9'1 day ll'a day l~day epitlieliatizati&a 

(X::I::SEM) (X:I:SEM) (X:I:SEM) (X::I::SEM) (X:i:SEM) (XsSEM) 

I Control 512.78±0.48 482.11±0.41 388.58±0.74 301.64±0.11 227.12±0.3,1 183.28±0.42 25.29±0.23 
(Untreated) 0.00 5.98 24.22 41.17 55.70 64.25 

II 1%w/w 511.40±052 427.23±0.51 1345.14±0.54 230J2±02I 130.88±0.38 926±0.48 Framycetin 
0.00 16.45 32.51 55.00 74.40 98.18 16.24±0.07 

Sulpha~ cream 

Ill Methanolic extract 501.32±0.68 460.54±0.&8 388.98±0,43 277.66±0.67 142.99±0.55 18.66±0.08 18.56±0.43 
(200mg) ()..00 $.31 22.40 44.61 71.47 96.27 

N Methanolic extract 505.70±0.84 454.67±0.87 351.32±0.65 267 .86±0.S7 136.87±0.58 15.54±0.65 
(400mg) 0.00 10.09 3tl.52 47.03 72.93 96.92 18.22±0.07 

v Isolated comp. I 508.60±0.38 452.17::1:0.54 346.54::1::0.61 2~2.36::1:0.24 135.14±:0.03 14.67±0.46 
(Wmg) 0.00 11.09 31.86 48.41 13.42 97.11 17.86±0.19 

' VI Isolated comp. I 509.28#> .31 450.53±0.47 333 .23±0.24 248.81±0.14 133.44±0.39 10.85±0.41 
17.67±0.42 

(20mg) 0.00 ll.52 34.56 51.14 73.79 97.86 

One way ANOVA 

F 0.132 All values are atatistically significant respect to control at 5% level <>f significance 
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TABLE 6.2. Effects of topical application ofmethanolic extract of rhizomes of K. rotunda 
and its Isolated compound I in rats byineision wound model. 

Group Treatment 

I Control (Untreated) 

' 

II Framycetin Sulphate cream (1% w/w) 

III Methanolic extract (20() mg) 

IV Metbanolic extract (400 mg) 

v Isolated compound I (10 mg) 

VI Isolated compound I (20mg) 

AU the values are expressed in mean::f;SEM 

P<0.05 when compared to control 

n=6 animals in each: group 

Breaking stren~tth (g) 

245.63±4.12 

' 

386.24±2.12 

370.37±3~65 

378.33±8.22 

380.00±8.56 

3~2.11±5.62 
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TABLE 6.3. Effects -of oral application of methanolic extract of rhizomes of K. rotunda and its 
Isolated compound' in rats by dead spa,ce wound model. 

Group Treatment Granulation Breakiltg HydrMyproliue 
tissue dry weight strength (g) (J&g/gm) 

(mgt.lOOg) (X±SEM) (X±SEM) 
(X::tSEM) 

Control 
I 92.22:1::0.48 246.30±3.37 1397 .27±1.04 

(lml of 1% 'Sod CMC) 

Methanolic extract 
H 146.38±0.58 387. 72±3 .41 1972.68±0.92 

(200mg) 

Methanolic extract 
lll 15 3 .89±0. 71 443.33±2.12 1982.00±0.58 

(400mg) 

IV 
Isolated compound I 

159.83±0 .54 461.53±1.85 2232.33±0.76 
(lOmg) 

v 
Isolated compound I 

197.58±0.69 48929±3..28 2302.85±0.68 
(20mg) 

' 

One way ANOVA 

F 0.079 AU values are statistically significant respect to control at 

5% level of significance 
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TABLE 6.4. Effects of topical application of methanolic extract ofleaves of Eup«torium c«nnabinum and its compound II in rats by 

~xcision wound model. 

Pereeutage ofWo.Ufld closure (orlginal wound size 500sq.mm) 

Group Treatmeat 
Oday 3rd day 6th day 9th day 12 thday 15 thday - Period of 

(X±SEM) (X:i:SEM) (X±SEM) (X~SEM) (X±SEM) (X±SEM) epithelialization 

I Control 504.29:±:0J6 468.72±0.29 378.24±0.47 232.12±0..35 184.14±0.42 97.12±0.33 24.50±0.80 (Untreated) 0.00 7.05 24.99 33.97 63.49 80.74 

II 
1% w/w Fratnycetin 500.18±0.38 432.67±0.24 3{)8.34±0.41 198.24±0 .. 37 131.24±0.47 7.32±0.49 

16.15±0.21 Sulphate cream 0.00 13.49 38.35 60.36 73.76 98.53 

III Methanolic extract 498.29±0.26 461.22±0.28 340 .24±0 .39 228.24±0.29 153.36±0.54 20.82±0.41 23.00±0.47 {2{)0mg) 0.00 7.43 31.71 54.19 69.22 95.82 

IV Methanolic .extract 499 .22±0 .41 458.88±0.21 336.18±0.46 220.37±0.42 144.70±0.21 17 .58±0.38 22.33::l:0.60 (400mg) 0.00 8.0~ 32.65 55.85 71.01 96.47 

Isolated ~omp. II 501.32±0.68 450.54±0.88 329.98±0.43 213.66±0.67 142.99±0.55 12.66±0.08 20.32±0-62 
v (IOmg) 0.00 10.12 34.17 57.38 71.47 97.47 

Isolated comp. II 509.70±0.84 442.56±0.87 327A8±0.65 208.86±0.87 136.87±0.58 11.54±0.65 19.16±0.41 
VI 

(20m g) 0.00 13.l7 35.75 59.02 73.14 97.73 

One way ANOVA 
F 0.047 All valu:es are statistically significant respect to control at 5% level of sign~ficance 
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TABLE 6.5. Effects of topical application 'Of methanolic extract of leaves of 
E. cannabinum and its Isolated compound II in rats by inci!fion wound 
model. 

Group Treatment 

I Control (Untreated) 

n Ftamycetin Sulphate cream (1% w/w) 

III Methanolic extract (200 mg) 

IV Methanolic extl'l;lct ( 400mg) 

v Isolated compound ll (10 mg) 

VI Isolated compound II (20mg) 

AU the values are expressed in mean±SEM 

P<0.05 when compared to control 

n=6 animals in each group 

Breaking s1reagth (~) 
(X::~;SEM) 

235.63±2.55 

396.24±4.89 

346,0±6.51 

364.0±7.57 

389.7±6.32 

393.51±2.66 
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TABLE 6.6. Effect of oral application of methanol extracts of leaves of E. cannabinum and its 

Isolated eompoliDd n in rats by dead spaee wound model. 

Granulation Bteakiag Hydro:J:Yproline tissue dry weiglat Group Treatment streugtla (g) (l'glgm) 
(mgll"") (X:I;:SEM) (X±SEM) 
(X±SEM) 

Control 
I 88.17±0.51 222.80±2.53 1387.76±1.21 

(I% sodium CMC) 

Methanolic extract 
II 132.71±0.35 311.68±3.31 1967.28±{).41 

(200mg) 

Methanolic extract 
III 146.34±0.61 347.12±3.53 1976.41±0.89 

(400 tng) 

N 
Isolated compound II 

184.46±0.46 387 .72±3 .23 2226.17±0.62 
(lOmg) 

v 
Isolated compound II 

187 .13::t0.42 388.11±3.25 2298.82±0.36 
(20 mg) 

One way ANOVA 

F 0.069 All values are sQ'ltistically significant respect to 

control at 5% level of significance 
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Figure 6.1. Histological section of granulation tissue of group I animal (control) showing with 
less collagen and more macrophages. 
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Figure 6.2. Histological section of granulation tissue of group II (methanolic extract of K. 
rotunda, 200mg/kg body wt.) treated animal showing moderate collagen and less macrophage. 

Figure 6.3. Histological section of Granulation tissue of group III (methanolic extract of K. 
rotunda. 400mg/kg body wt.) treated animal showing moderate deposition collagen. 
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Figure 6.4. Histological section of Granulation tissue of group IV. (Isolated compound I, 
I Omg/kg body wt.) treated animal showing more deposition of collagen. 

Figure 6.5. Histological section of Granulation tissue of group V (Isolated compound I, 20mg/kg) 
treated animal showing more deposition of collagen. 
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Figure 6.6. Histological section of granulation tissue of group II (methanolic extract of E. 
cannabinum 200mg/kg body wt.) treated animal showing moderate deposition collagen and less 
macrophage. 

Figure 6.7. Histological section of granulation tissue of group III (methanolic extract of E. 
cannabinum 400mg/kg body wt.) treated animal showing moderate deposition collagen and less 
macrophage. 
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Figure 6.8. Histological section of granulation tissue of group IV (isolated compound II lOmg/kg 
body wt.) treated animal showing more collagen and less macrophages. 

Figure 6.9. Histological section of granulation tissue of group V (isolated compound II 20mglkg 
body wt.) treated animal showing more deposition collagen and less macrophages. 
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