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ABSTRACT

Objective: Daucus carota L. (Carrot) (Apiaceae) is used in the traditional medicine for the
treatment of variety of ailments. The aim of present investigation was to formulate and evaluate
wound healing activity of ethanolic extract of Daucus carota L. root on excision wound model
and incision wound model. Methods: The soft paraffin based cream containing 19, 29 and
4q, wiw of ethanolic extract of Daucus carota L. (EEDC) root was formulated and evaluated for
pharmaceutical parameters such as rheological properties, pH, skin irritation and external
characters. Excision wounds sized 300 mm’ and 2 mm depth were used for the study of rate of
contraction of wound and epithelization at different time intervals. Incision wounds six centimeter
long and two linear—paravertebral incisions were used for the study of tensile strength, total
protein and hydroxyproline content measured on 10th day old incision wound. Results: Ethanolic
extract of Daucus carota L. root cream formulation when applied topically did not show any sign
and symptoms of skin irritation. Animals treated with topical EEDC cream formulation (19, 29
and 49, w/w) showed significance decrease in wound area, epithelization period and scar width
whereas rate of wound contraction significantly increased (P<0.01, P<0.001 and P<0.001 resp.) as
compared to control group animals in excision wound model. In incision wound model there was
significant increase (P<0.01 and P<0.001) in tensile strength, hydroxyproline content and protein
content of animals treated with topical EEDC cream formulation 2¢, and 49, w/w, respectively).
Conclusions: Wound-healing property of ethanolic extract of Daucus carota L. root may be
attributed to the various phytoconstituents like flavonoids and phenolic derivatives present in
the root and the quicker process of wound healing could be a function of either its antioxidant or
antimicrobial potential. The present findings provide scientific evidence to the ethanomedicinal
properties of Daucus carota in wounds healing activity.

1. Introduction

by shrinkage of the wound area. The type and extent of
damage, the general state of the host’s health and the ability

An array of etiopathogenic factors contribute to the
development of wounds including physical or chemical injury
as well as microbial infections. Wounds are indispensible part
of life. Wound healing is a complex and dynamic process in
which cellular structure and tissue layer of the damaged tissue
are restored to its normal state as closely as possiblelll.

Wound contracture is a part of healing process involved
migration of the fibroblast to the injured tissue which followed
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of the tissue to repair have been elucidated for rate of extent of
wound healing. Inflammatory, proliferative and maturational
are the three different phases of wound healing. Hemostasis
and inflammation are the two different characteristic stages of
inflammatory phase whereas; proliferative phase is comprised
of epithelization, angiogenesis and collagen deposition.
Appearance of small amount of scar tissue during the
contraction of the wound is the characteristic feature of the
maturational phasel2l.

After tissue damage the sequence of biochemical changes
occurred at the site of injury in which various components
of blood migrate to the site of injury. Activated platelets
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react with exposed collagen and other elements resulted in
release of clotting factors as well as essential growth factors(3l.
The neutrophils plays vital role to remove foreign materials,
bacteria and damaged tissue by means of phagocytosis
which continues by macrophages. After completion of the
phagocytosis, tissue formation process begins in presence
of the fibroblasts which deposit new extracellular collagen
matrix. The final remodeling phase involves cross—linking and
organization of newly formed collagen matrix(4l.

Wound healing is a natural process and requires no help
to be completed. But for the rapid healing of wound there
is need to provide better conditions that can regenerate the
damaged tissueslSl. Management of under healing of wounds is
a complicated and expensive program and research on drugs
that increase wound healing is a developing area in modern
biomedical sciencesl6.7]. Therefore an array dosage form
including ointment, cream, jellies and sprays containing of
various drugs which possess wound healing and antimicrobial
potential has been implicated in the management of the wound
healing(8.91.

Synthetic chemical moieties are the present treatment
regimens for the management of under healing of wound but
they possess a wide range of side effects. Therefore research
has prompted into herbal and natural products which known
to increase the healing of different types of wounds and which
can eliminate the side effects that were associated with the
synthetic chemical moieties(10l. Though some of these drugs
have been screened scientifically for evaluation of their
wound healing activity in different pharmacological models
and patientsl(11], the potential of many of the traditionally
used herbal agents remains unexplored. In few cases, active
chemical constituents were identifiedi12]. Hence there is need
to identify the various plants or their chemical entities and
formulated them for treatment and management of wounds.

In the traditional system of medicine Daucus carota
plant has been used as a diuretic and inotropic, cystitis,
gout and lithurial13.14]. Scientific studies have shown that
extract obtained from various parts of the Daucus carota
plant possesses analgesic and anti—-inflammatoryl(15],
hepatoprotectivell6l, hypoglycemicl17], antiulcerl18],
antifertility19], anticancer20], anti—tumori21].

Hence the objective of present investigation was to unravel
therapeutic potential of ethanolic extract of Daucus carota
(EEDC) formulated cream in excision and incision wound
model by assessing various physicochemical, macroscopic,
microscopic and biochemical parameter.

2. Materials and methods
2.1. Collection of plant material

The roots of Daucus carota L. were collected from rural
areas of Pune district, Maharashtra in the month of October

2010. Authentication of Plant was carried out by P.G.
Diwakar, Joint Director, Botanical Survey of India, Pune.
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2.2. Preparation of extract

The fresh roots (1 kg) of Daucus carota were peeled,
washed, cut into small pieces and homogenized in blender
without adding water and extracted with 95% ethanol using
soxhlet extractor, at room temperature. The ethanolic extract
was filtered and concentrated by distillation process. A
brownish—green colored residue was obtained which was
kept in a desiccatori221.

2.3. Preliminary phytochemical screening

The Preliminary phytochemical screening of the ethanolic
extract of Daucus carota 1.. was carried out according to the
methods described by Khandelwal et all231.

2.4. Animals

Healthy adult male swiss albino mice (20-30 g) and male
wistar rats (230-250 g) were obtained from the National
Toxicological Centre, Pune (India). The animals were housed
in groups of 6 in solid bottom polypropylene cages and
maintained at 24x1) °C, with relative humidity of 45-559% and
12:12 h dark/light cycle. The animals were acclimatized for
a period of two weeks and were kept under pathogen free
conditions. The animals had free access to standard pellet
chow (Chakan 0il Mills, Sangli) throughout the experimental
protocol. The animals had access to filtered water. The
pharmacology and acute toxicity protocols were approved by
the Institutional Animal Ethics Committee (IAEC) (522/05/ac/
CPCSEA).

2.5. Chemicals

Anesthetic ether, ethanol, formalin sodium hydroxide,
chloroform, ether, hydrochloric acid and conc. Sulphuric
acid were purchased from S.D. Fine Chemicals, Mumbai,
India.

2.6. Cream preparation for topical application

An ethanolic extract of Daucus carota root was used for
the preparation of the cream for topical application24]. A
soft paraffin based aqueous cream of EEDC was prepared in
concentration of 1%, 2% and 49 using suitable preservative
and stored in refrigerator until further use.

2.7. Physical evaluations

Preliminary evaluation of formulations at different
concentrations was carried out as follows[251:

2.7.1. pH
The pH of various formulations was determined in
triplicate by using Digital pH meter{26].
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2.7.2. Viscosity

Viscosity measurement in triplicate was carried out using
Brookfield Viscometer271.The viscosity values are expressed
as Mean=Standard deviation.

2.7.3. Spreadability
Spreadability was evaluated quantitatively and
qualitatively by using spreadability apparatus.

2.7.4. Acute skin irritation study

The primary skin irritation test was performed on albino
rats (150-200 g). The animals were maintained on standard
animal feed and had free access to water ad libitum. The
animals were kept under standard laboratory condition.
The total mass was divided into four batches, each batch
containing seven animals. Two batches of each were used
for control and test. Dorsal hairs at the back of the rats
were clipped off one day prior to the commencement of the
study. Animals showing normal skin texture were housed
individually in cages with copography meshes to avoid
contact with the bedding. 50 mg of the each formulation
of different concentrations were applied over one square
centimeter area of intact and abraded skin to different
animals. Aqueous solution of 0.8% formalin was applied as
standard irritant. The animals were observed for seven days
for any signs of oedema and erythema.

2.7.5. Extrudability

The formulations were filled in the collapsible tubes after
the creams were set in the container and the extrudability
was determined in terms of weight (grams) required to
extrude a 0.5 cm ribbon of cream in 10 second. Formulation
was also evaluated for organoleptic properties.

2.8. Excision wound model[28.29]

Excision wound model was used for the study of rate of
contraction of wound and epithelization. Animals were
anaesthetized with 80 mg/kg dose of ketamine (i.p.) and the
back hairs of the animals were depilated by shaving. An
impression was made on the dorsal thoracic region 1 cm
away from vertebral column and 5 cm away from ear on
the anaesthetized rat. Excision wounds sized 300 mm2 and
2 mm depth were made by cutting out layer of skin from
the shaven area. Haemostasis was achieved by blotting the
wound with cotton swab soaked in normal saline. The entire
wound was left open. The study comprised six different
groups of six animals in each groups as follows and the
treatment was done topically in all the cases:

Group I- Normal animals: did not received injury for wound
formation

Group II- Control animals: received injury for wound
formation but did not receive any cream or drug treatment
Group IlI- FSC treated animals: received injury for wound
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formation and treatment with Framycine sulfate cream (19
w/w)

Group IV— Drug treated animals: received injury for wound
formation and treatment with Daucus carota ethanolic
extract cream (19 w/w)

Group V- Drug treated animals: received injury for wound
formation and treatment with Daucus carota ethanolic
extract cream (2% w/w)

Group VI- Drug treated animals: received injury for wound
formation and treatment with Daucus carota ethanolic
extract cream (4% w/w)

2.8.1. Measurement of wound areal30]

The progressive changes in wound area were monitored by
a camera (Fuji, S20 Pro, Japan) on predetermined days i.e.,
2, 4, 8, 12, 16 and 20. Later on, wound area was measured by
tracing the wound on a millimeter scale graph paper.

2.8.2. Measurement of wound contraction[31]

Wound contraction was calculated as percentage of the
reduction in original wound area size. It was calculated by
using following formula:

Percentage wound contraction=(Initial area of wound—-N"

day area of wound)/Initial area of wound < 100
2.8.3. Determination of period of epithelizationl32]

Falling of scab leaving no raw wound behind was taken as
end point of complete epithelization and the days required
for this was taken as period of epithelization.

2.8.4. Measurement of wound IndexI33]

Wound index was measured daily with an arbitrary scoring
system. (Table 1)

Table 1

An arbitrary scoring system for measurement of wound healing index.
Gross changes Wound Index

Complete healing of wounds 0

Incomplete but healthy healing 1
Delayed but healthy healing 2
Healing has not yet been started 3
but the environment is healthy
Formation of pus — evidence of 4
necrosis

Total 10

2.8.5. Histopathological examination

A specimen sample of tissue was isolated from the skin of
each group of rat were collected at the end of the experiment
to evaluate for the histopathological alterations. Samples
were fixed in 10% buffered formalin, processed and blocked
with paraffin and then sectioned into 5 ¢ m and stained
with hematoxylin & eosin (HE), Photomicrographs were
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captured at a magnification of 100 X. Sections were analyzed
and scored as mild (+), moderate (++) and severe (+++) for
epidermal or dermal re—modeling. Re—epithelization or
Ulcus in epidermis; fibroblast proliferation, mononuclear
and/or polymorphonuclear cells, neovascularization and
collagen depositions in dermis were analyzed to score
the epidermal or dermal re—-modeling. At the end of the
examination, all the wound healing processes were combined
and staged for wound healing phases as inflammation,
proliferation and re—modeling in all groups.

2.9. Incision wound model[28.29]

All the animals were anaesthetized with ketamine and
the back hair of the rats were shaved by using a shaving
machine. Six centimeter long, two linear—paravertebral
incisions were made with a sterile surgical blade through the
full thickness of the skin at the distance of 1.5 ¢cm from the
midline of each side of the vertebral column. The wounds
were closed with three surgical interrupted sutures of 1 ¢cm
apart. All the sutures used in the experiments were non—
absorbable braided non—capillary and siliconized. The study
comprised six different groups of six animals in each groups
as follows and the ointment was tropically applied once in a
day. The sutures were removed on 8th post wound day. The
skin breaking strength, total protein and hydroxyproline
content of the wounds were measured on 10th day.

Group I — Normal animals: did not receive surgery for wound
formation

Group II- Control animals: received surgery for wound
formation and did not receive any cream or drug treatment
Group III- FSC treated animals: received surgery for wound
formation and treatment with Framycine sulfate cream (19
w/w)

Group V- Drug treated animals: received surgery for wound
formation and treatment with Daucus carota ethanolic
extract cream (1% w/w)

Group V- Drug treated animals: received surgery for wound
formation and treatment with Daucus carota ethanolic
extract cream (2% w/w)

Group VI- Drug treated animals: received surgery for wound
formation and treatment with Daucus carota ethanolic
extract cream (4% w/w)

2.9.1. Measurement of tensile strengthl34]

On the 10th day the animals were sacrificed and there
tensile strength was measured as follows: After sacrificing
the animals after anaesthesia, sutures were gently pulled
out. Both wound areas from each animal were removed
carefully. Wound stripes of equal size (width) were then
cut using a knife in which two blades were fixed at a fixed
distance. Both ends of each strip were fixed with the help
of a pair of steel clips. One clip allowed hanging on a stand
and a polyethylene bottle was then allowed to fill with
water gradually till the wound strip was broken at the site
of wound. The amount of water required to break the wound
was noted and expressed as tensile strength of wound in gm.
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2.9.2. Estimation of total protein

Protein concentration was estimated according to the
method of Lowry et al and Kandhare et all35.36], using BSA
(bovine serum albumin) as a standard.

2.9.3. Estimation of collagen (hydroxyproline content )i31]
Wound tissues were analyzed for hydroxyproline content,
which is basic constituent of collagen. Measurement of
hydroxyproline hence can be used as a biochemical marker
for tissue collagen and an index for collagen turnover. For
preparation of protein hydrolysate, 50 mg of tissue sample in
1.0 ml of 6.0N HCI was weighed and sealed in screw—capped
glass tube. The tubes were autoclaved at 151.056 kg/ cm’ for
3 h. The hydrolysate was neutralized to pH 7.0 and brought
to the appropriate volume (filtered if necessary). Test tubes
marked as sample, standard and blank were taken. One
milliliter of test sample was added to test tubes marked as
sample, 1.0 ml of DM water to test tubes marked as blank and
1.0 ml standard solutions to test tubes marked as standard.
One milliliter of 0.01M copper sulphate solution was added
to all the test tubes followed by the addition of 1.0 ml of
2.5N sodium hydroxide and 1.0 ml of 6% hydrogen peroxide.
The solutions were occasionally mixed for 5 min and then
kept for 5 min in a water bath at 80°C. Tubes were chilled in
ice—cold water bath and 4.0 ml of 3.0N sulphuric acid was
added with agitation. Two milliliters of p—(dimethylamino)
benzaldehyde was then added and heated in water bath at
temperature 70°C for 15 min. The absorbance was measured
at 540 nm. The concentration of the sample was calculated
as:
Concentration of the sample=0D of the sample / OD of
standard X Concentration of standard

2.10. Data and statistical analysis

All the results were expressed as mean+S.E.M. Data
analysis was performed using GraphPad Prism 5.0 software
(GraphPad, San Diego, USA). Statistical comparisons were
made between drug—treated groups and disease control
animals. Data of disease activity index was analyzed
using one—way ANOVA; Dunnett’s multiple range test was
applied for post hoc analysis. Whereas data of wound area
and percent wound contraction was analyzed using two—
way repeated ANOVA, Bonferroni’s multiple range test
was applied for post hoc analysis. A value of P < 0.05 was
considered to be statistically significant.

3. Results
3.1. Preliminary phytochemical screening

The ethanolic extract of Daucus carota L. root was
screened for various chemical tests as per the reported

methods and was found to contain Alkaloids, carbohydrates,
flavonoids, protein and polyphenols. (Table 2)
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Table 2
Preliminary phytochemical constituents present in ethanolic extract of
Daucus carota L. oot

Sr. No. Chemical Test

Ethanolic extract of Daucus carota

(EEDC)

1. Alkaloids

Mayer test Positive

Wagner’s test Negative

Hager’s test Positive

Dragondraff’s test Negative
2. Carbohydrates and

glycosides test

Molisch’s test Positive

Fehling’s test Positive

Legal’s test Positive
3. Phytosterol

Salkowski reaction Negative
4. Fixed oil

Spot test Negative
5. Phenolic compound and

tannins

Ferric chloride test Positive

Lead acetate test Positive
6. Proteins

Million’s reagent Positive
7. Flavonoids detection Positive
8. Saponins

Foam test Negative

3.2. Physicochemical evaluations of different formulation of
ethanolic extract of Daucus carota cream

The pH of the ethanolic extract of Daucus carota L. root
cream formulation (1, 2 and 4%) was 6.48, 6.51 and 6.54
respectively which lie in normal pH range of human skin,
where as the viscosity was (15.2+25), (15.3£75) and (16.1+
75) cps respectively which indicated that as the torque
and shear stress increases. The spreadability time of
formulation (1, 2 and 49) was 23, 23 and 25 sec. respectively.
Spreadability of test formulations was compared to that of
marketed formulation that is FSC. The readings indicate they
are nearly same in the terms of applicability or spreading
capacity. The viscosity of the formulation decreases as the
spreadability increases. Acute skin irritation study of EEDC
cream formulation did not produce any skin irritation,
i.e., erythema and edema for about a week when applied
over the skin. EEDC cream formulation also showed good
homogeneity and extrudability. (Table 3)

Table 3
Physicochemical evaluations of different formulation of
ethanolic extract of Daucus carota cream (mean=SD).
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contraction

The wound area (mm’) in all animal groups was measured
on day 0, 2, 4, 8, 12, 16 and 20. Treatment with EEDC cream
formulation (1%, 2% and 4% w/w) resulted in significance
and dose dependent decreased (P < 0.05, P < 0.001 and P
< 0.001 resp.) in wound area as compared to control group
animals. The percent wound contraction rate was not altered
significantly in control rats on day 0, 2, 4, 8, 12, 16 and 20
where as in EEDC cream formulation (1%, 2% and 49 w/w)
treated animals resulted in significant increased (P < 0.05, P
< 0.001 and P < 0.001 resp.) in percent wound contraction as
compared to control group animals. (Figure 1 and 2)
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Figure 1. Effect of EEDC cream formulation treatment on wound area
(mm’) and rate of wound contraction in rats
Data are expressed as mean+S.E.M. from six rats and analyze by Two
Way ANOVA followed by Bonferroni’s test. *P < 0.05, **P < 0.01,
**%P < 0.001 as compared to control group animals

3.3.2. Effect of EEDC on epithelization period

Epithelization period in control rats was 20.17 + 0.47 days
where as in EEDC cream formulation (2% and 49 w/w) treated
animals it was 15.83 + 0.47 and 13.50 + 0.99 days respectively.
Treatment with EEDC cream formulation 2% and 4% w/w)
significantly deceased (P < 0.001) epithelization period as
compared to control group. (Table 4)

Table 4
Effect of EEDC cream formulation treatment on period of epithelization,
wound index and scar width in rats.

Formulations (cream) pH

Viscosity (cps) Spreadability

(w/w) (sec)
EEDC (19) 6.48 152225 23
EEDC (29) 6.51 15375 23
EEDC (4) 6.54  16.1%75 25

3.3. Pharmacological evaluation of wound healing activity
3.3.1. Effect of EEDC on wound area and percent wound

Treatment Period of Wound index Scar width (£ m)
epithelization (Day)

Vehicle control 20.17 +0.47 3.66 + 0.21 150.5 + 11.04

FSC (1 wiw)  10.50 £ 0.61%%* 0.66 £ 0.33%%% 6].53 + 4,767

EEDC (1, w/w) 18.67 + 0.49 2.83 = 0.47 142.3 £ 4.33

EEDC (29, wiw) 15.83 % 0.47%%% 1.66 £ 0.55%  116.6 £ 10.61%%

EEDC (4o, wiw) 13.50 £ 0.99%%* 1.16 £ 0.47%% 86,37 + 4.06%F*

Data are expressed as mean + S.E.M. from six rats and analyze by one
Way ANOVA followed by Dunnett’s test. *P < 0.05, **P < 0.01, ¥***P <
0.001 as compared to control group animals
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Day 2 Day 8 Day 16 Day 20

Figure 2. Photographs of rats showing various phases of wound healing.
A: Vehicle control; B: FSC (1, w/w); C: EEDC (29, w/w); D: EEDC (49, w/w).

Table 5

Effect of EEDC cream formulation treatment on tensile strength, hydroxyproline content and protein content in rats

Treatment Tensile strength (gm/cm’) Hydroxyproline content ({4 g / 50mg tissue) Protein content (mg/g tissue)
Vehicle control 272.1 +7.21 219.7 + 10.81 46.03 + 1.37

FSC (195 w/w) 618.7 % 10.61%%* 526.3 + 13,27 80.67 % 2.50%%*

EEDC (19 w/w) 301.7 £ 13.32 242.7 +20.08 48.67 +2.31

EEDC 29 w/w) 426.0 + 13.21%% 302.8 + 21.77*% 58.53 + 1.18%*

EEDC (49, wiw) 515.1 & 9.58%F 494.5 + 18.08%* 75.23 + 1.56%%%

Data are expressed as mean + S.E.M. from six rats and analyze by one Way ANOVA followed by Dunnett’s test. *P < 0.05, **P < 0.01, ***P < 0.001
as compared to control group animals.

Table 6

Wound healing processes and healing phases of the control, FSC (1%, w/w) and EEDC cream formulation (1%, 29 and 49, w/w) treated animals
Histopathological observations Vehicle control FSC (19, w/w) EEDC (19, w/w) EEDC (29 w/w) EEDC (49, w/w)
Scab 4+ + +++ ++ +

Ulcus it - . + +
Re—epithelization = o = " o

fibroblast proliferation o - - .+ o
mononuclear cells ot " oo, " -
Polymorphonuclear cells S - S o "
Neovascularization . - o o o
Inflammation phase o ¥ i, o =

Proliferation phase -+ s i a oo

Re—-modeling phase - s, = o P
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3.3.3. Effect of EEDC on wound index

In vehicle control animals wound index was 3.66 + 0.21
where as in EEDC cream formulation 2% and 4% w/w) treated
animals it was 1.66 £ 0.55 and 1.16 + 0.47 respectively.
EEDC cream formulation 2% and 49 w/w) treated animals
significantly and dose dependently (P < 0. 05 and P < 0.01)
deceased wound index as compared to control group. (Table
4)

3.3.4. Effect of EEDC on scar formation

The scar width in vehicle control animal was 150.5 + 11.04
©m where as in EEDC cream formulation 2% and 4% w/w)
treated animals scar width was 116.6 + 10.61 and 86.37 + 4.06
- m respectively. Treatment with EEDC cream formulation
2% and 49 w/w) significantly and dose dependently (P <
0.01 and P < 0.001 respectively) decreased scar width as

Mithun Vishwanath K Patil et al./Asian Pacific Journal of Tropical Biomedicine (2012)S646—S655

compared to control group. (Table 4)

3.3.5. Effect of EEDC on tensile strength

In vehicle control animal tensile strength was 272.1
7.21 gm/cm’ where as in EEDC cream formulation (29 and
49, wlw) treated animals tensile strength was 426.0 + 13.21
and 515.1 + 9.58 gm/cm’ respectively. Treatment with EEDC
cream formulation (2% and 4% w/w) significantly and dose
dependently (P < 0.01 and P < 0.001 respectively) increased
tensile strength as compared to control group. (Table 5)

3.3.6. Effect of EEDC on hydroxyproline and protein content

The hydroxyproline content in vehicle control animal
was 219.7 = 10.81 ¢ g/50mg tissue where as in EEDC cream
formulation 2% and 4% w/w) treated animals it was 302.8
+ 21.77 and 494.5 + 18.08 (£ g/50mg tissue respectively. In

i g - ".._ el
PEC ol g
' . . b i
/ o .ﬁ'..‘

Figure 3. Photomicrographs of sections of skin from rats stained with H & E.

Skin microscopic image of (A) normal rat (B) wound control rat (C) FSC (1% w/w) treated rat (D) EEDC cream formulation (49, w/w) treated rat. Images

(100X magnification) are typical and representative of each study group.
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vehicle control animals protein content was 46.03 + 1.37 mg/
g tissue where as in EEDC cream formulation 2% and 49 w/
w) treated animals protein content was 58.53 = 1.1 and 75.23
+ 1.56 mg/g tissue. Treatment with EEDC cream formulation
(2% and 49 w/w) significantly and dose dependently (P < 0.01
and P < 0.001 respectively) increased hydroxyproline and
protein content as compared to control group. (Table 5)

3.3.7. Histopathological Examination

Inflammation, proliferation and remodeling are the various
phases in wound healing processes that were observed
during the experimental period. Delayed in wound healing
processes along with edema, monocyte cells and cellular
necrosis were recorded in control groups. Aggregation
of macrophages with poor collagenation was observed in
histological examination of control group animals. The large
numbers of fibroblasts were observed in the dermis and
less new blood vessels formations were observed in control.
In EEDC cream formulation treated group proliferation
of collagen, fibrous tissue and capillaries with epidermal
covering at the margin of wound were observed. Treatment
with EEDC cream formulation resulted in decrease
inflammation, increasing the rate of tissue perfusion
and proliferation as well as re-modeling, along with re—
epithelization. The reduced macrophages and increased
collagen fibers with low scar formation were observed in
the EEDC cream formulation treated animals. (Figure 3 and
Table 6)

4. Discussion

Contraction, wound closure and restoration of the
functional barrier are the various phases of wound healing.
Wound healing is the body’s natural process of regenerating
dermal and epidermal tissuel25.32].

The healing primarily depends on the repairing ability
of the tissue in addition to type and degree of damage
and general health status of the tissue. Cream is the most
preferable form of dosage form as it is the most convenient
form of topical application(6.32]. Therefore the aim of
present investigation was to formulation and evaluation of
ameliorative effect of ethanolic extract of Daucus carota
root cream formulation on experimentally induced wounds
in rats. Spreadability and consistency are the two different
parameters that decide suitability of an ointment for the
topical application[7.33]. Therefore, examination of these
parameters suggested that formulation is suitable for topical
application.

Edema, fibroblast, collagen and new blood vessels are the
primary component of the granulation tissue of the wound. At
the site of injury when platelet comes into the contact with
exposed collagen to release the clotting factors which might
have resulted in formation of fibrin clot. This fibrin clot
can serve as a provisional matrix which ultimately healed
the wound42l. For the tissue repair collagen deposition can
be necessary event that might have occurred through the
released of fibroblast which is a connective tissuel43.44].
Collagen is an important part of the wound healing process
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as it required for repair and restores normal structure and
function after tissues damagel45.46].

In the various types injuries like burn, inflicted wound
and skin ulcers lipid peroxidation is an vital process.
The viability of collagen fibrils is increased by inhibiting
lipid peroxidation which ultimately increases the strength
of collagen fibers. Is also prevents the cell damage and
promotes the DNA synthesis[47-54]. Treatment with EEDC
might have increased the rate of wound healing. Wound
healing effects may be due to regulation of collagen
expression and an increase in tensile strength of the wounds
by inhibiting the elevated levels of lipid peroxides. The
result of present investigation was coincided with the earlier
works[55.56]. Enhanced healing activity has been attributed to
increased collagen formation and angiogenesis. Angiogenesis
in granulation tissues improves blood supplementation to the
wound site, thus providing nutrients and oxygen essential for
the healing process.

It has been documented that flavonoids possess the
therapeutic potential like anti—inflammatory, anti-fungal,
antioxidant as well as wound healing[34.571. Moreover,
flavonoids and their derivatives are known to decrease lipid
peroxidation by improving vascularity and by preventing or
slowing down the progress of cell necrosis(58.591. It has been
shown to increase collagen synthesis, promote the cross—
linking of collagen, decrease the degradation of soluble
collagen, accelerate the conversion of soluble collagen to
insoluble collagen, and inhibits the catabolism of soluble
collagenloo]. Facilitating oxygen diffusion, increasing
lymphatic drainage, diminishing oxygen free radical
overproduction and increasing the collagen synthesis were
together found to improve healing61l. The phytochemical
analysis of ethanolic extract of Daucus carota L. root
revealed the presence of flavonoids and phenolic acid
derivatives. Therefore, wound—healing potential of Daucus
carota may be attributed to the phytoconstituents present in
the ethanolic extract of Daucus carota L. root, which may be
either due to their individual or additive effect that speeds
up the process most probably the proliferation phase of
wound healing.

When wound occurs, it is exposed to external
environmental and is prone to attack by microbes which
invade the wound(62.63]. Common wound contaminates
include Escherichia coli, Staphylococcus aureus,
Streptococcus faecalis, Pseudomonas aeruginosa and
Clostridium perfringens, Clostridium tetani and Coliform
bacilli. The free radicals which were generated at the
site of injury may protect the wound from invasion by
microbes(64.65]. If a wound becomes infected, the acute
phase of inflammation becomes pronounced leading to
further production of tissues oxidants which damage
cellular membranes, DNA, proteins, lipid and extracellular
matrix[66.67]. Tt has been reported that alcoholic extract of
Daucus carota possess antimicrobial potential which may
help in the speeds up the process of wound healing(151.

The wound—healing property of ethanolic extract of Daucus
carota L. root may be attributed to potential. However,
further phytochemical studies are needed to isolate the
active compound(s) responsible for these pharmacological
activities. Further studies with purified constituents are
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needed to understand the complete mechanism of wound
healing activity of Daucus carota.
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