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Abstract:

The study was aim to evaluate the effects of topical application of 20% turmeric extract
ointment and 8J/cm?, 660nm A diode laser therapy in treatment of open wounds in mice model.
Thirty adult male mice, approximately weighing (50g), and aged (60-70 days) were utilized and
randomly divided into two equal groups. Mice were anesthetized by IM injection mixture of
Ketamine and Xylazine (80 mg/kg BW of Ketamine and 10 mg/kg BW of Xylazine). Animals were
prepared for aseptic surgery, and then made two parallel vertical circular full thickness (0.5 cm)
skin incisions on the back of each animal. G1 (control group) left without treatment. G2 (turmeric
extract ointment + diode laser treatment group), in which the cranial wounds were treated with a
topical application of 200 mg / cm? of 20% turmeric extract ointment in addition to 8J/cm?, 660nm
A diode laser treatment once daily for 7 successive days post wounding (PW), and the caudal wound
was left without treatment as a control in the same animal. Wounds were evaluated both grossly
and histopathological. For histopathological assessment, specimens were taken after 7, 14 and 21
days PW. Grossly at 7, and 14 days, the size of the treated wounds in the treated group were
significantly P < 0.05 smaller than that of the control group and control wounds of the same animal,
whereas the readings converged at 21 days. Microscopically; G1 on day 7 exhibited thin early re-
epithelialization of epidermal layers, the dermis had developed new blood vessels, infiltration of
inflammatory cells, and the dermo-epidermal interface had vacuolations. At 14 days, the epidermis
developed stratum corneum hyperkeratosis, thin irregularly arranged re-epithelialized layers.
Acantholysis, inflammatory cells, blood vessels, accumulation of fibroblasts and thick evenly
collagen fibers in the dermis. G2 at 7 days PW displayed hyper cellular well-regenerated epithelial
layers, and accumulation of collagen fibers, inflammatory cells, and fibroblasts in the dermis. At
14 days PW, thick well-differentiated epidermal layers resting on clear basement membrane were
seen. In the dermis there were dense mature collagen fibers, numerous hair follicles and sebaceous
glands. At 21 days PW, the regenerated epidermis was laying on the foundation membrane, giving
it its typical look. The dermis layer also had a large number of hair follicles that are at various
stages of development along with collagen fibers, and fibroblasts. Used of 20% turmeric extract
ointment with diode laser had a synergistic effect on the healing of open skin wounds.

Key Words: Turmeric, curcumin, diode laser, wound healing

Introduction

To repair skin wounds after injury, the
epidermal barrier and tissue architecture require
intricate and well-coordinated interactions
between various cells (1). The wound healing is
a multi-stage achievement that requires the
activation, recruitment of numerous cell types
as keratinocytes, endothelial cells, fibroblast,
inflammatory cells, and macrophage which

appear to be central to this process (2). Open
wounds cause significant tissue injury, are
polluted, or are infected; they are left to heal
entirely through contraction and
epithelialization (healing by second intention).
The benefit of healing by second intention is
that it enables steady, progressive tissue
debridement during the initial stages of wound
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debridement. Open wounds provide for the best
wound drainage (3). A complex process called
healing can be broken down into at least three
ongoing and overlapping stages: an
inflammatory response, a proliferation phase
leading to tissue restoration, and eventually
tissue remodeling (4). The inflammatory stage
starts with platelet aggregation and fibrin clot
formation, which restores hemostasis and
supplies an extracellular matrix for cell
movement (5). Numerous mediators secreted
from damaged tissue cells and capillaries,
activated platelets and their cytokines, and
hemostasis byproducts all serve to initiate this
phase (6). After the inflammatory phase, the
succeeding proliferative phase lasts for about 2
to 3 weeks and is characterized by the
development of granulation tissue and
epithelization (7). In the second step, epithelial
tissues are produced over the wound site a part
of the re-epithelization phase, which also
involves contraction of the wound edges pulling
together to decrease the defect (8). Compared
with closed wounds, open wounds have a
different epithelization process. After a bed of
granulation tissue has developed, epithelization
takes place in open wounds. Before
epithelization begins, there is a latent phase of
around 4 to 5 days. In closed wounds,
epithelization may be finished in 48 hours as the
epithelium migrates through the fibrin clot (3).
A reduction in cell density and an increase in
collagen organization in the granulation tissue
that forms a scar are the hallmarks of the
remodeling phase of wound healing (9).
Myofibroblasts are crucial for the contraction of
the wound and the development of scars during
the remodeling phase (10). Photobiomodulation
therapy (PBMT) or low level laser treatment
(LLLT) is a sort of phototherapy that aids in the
stimulation of wound healing in a number of
clinical contexts. When utilized at the proper
wavelength, intensity, and dose, LLLT can
accelerate tissue repair (11). Because it
encourages quicker restoration of structural and

functional integrity and better regeneration,
LLLT is effective in treating open wounds (12).
By increasing tissue oxygenation, morph-
functional activity, and noticeably widening the
microcirculation bed, the LLLT emission
expedited the functional recovery of the injured
area (13). By reducing inflammation and
expediting the proliferative and maturation
phase, laser stimulation improved the
regeneration of damaged epidermis and the
healing of damaged striated muscle (14). It may
alleviate inflammation-related pain by lowering
prostaglandin E2, TNF-, neutrophil granulocyte
influx into cells, oxidative stress, edema, and
bleeding (15). LLLT accelerates the healing of
wounds by enhancing fibroblast biological
activity and differentiation as well as reducing
inflammation (16). After laser therapy, the
hydroxyproline content, fibroblast count,
collagen fiber density, and skin layer thickness
all  saw substantial improvements. A
considerable proportion of hydroxyporline,
which is infrequently found elsewhere, is
present in collagen (17). The scientific name for
turmeric is Curcuma longa, and it is a member
of the ginger family, Zingiberaceae. A chemical
known as curcumin is one of the most crucial
elements. Curcumin molecule has garnered a lot
of attention; the mechanisms underlying wound
healing are intricate and have long presented
difficulties to researchers studying wound
healing (18). Curcumin, known chemically as
diferuloylmethane or 1,7-bis (4-hydroxy-3-
methoxyphenyl)-1, 6-heptadiene-3, 5-dione, is
a naturally occurring low molecular weight
polyphenolic phytoconstituents (19).Treatment
with curcumin accelerates the healing of both
healthy and damaged wounds by reducing the
amount of time needed for healing, boosting
collagen deposition, and increasing fibroblast
and vascular density. The advantages of
curcumin and its potential to be created as a
strong nontoxic medication for treating skin
problems (20). In recent years, it has been more
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important than ever to research curcumin and its
pharmacological effects (21).

The purpose of this study was to determine the
role of topical application of 20% turmeric

Materials and Methods

Thirty (30) adult male mice (50 gm
weight), aged (60-70 days) were used and
divided into two equal groups. After general
anesthesia with Ketamine (80 mg/kg BW) and
Xylazine (10 mg/kg BW) intramuscularly and
animals were prepared for aseptic surgery, two
vertical open circular full-thickness (0.5 cm in
diameter) skin incisions on the back of the
animals were made (22). One incision was
treated and the other was left without treatment
as a control in the same animal. Animals were
housed in standard laboratory settings (room
temperature 20-24 C° and humidity 60%).
Solid food and water were available and
provided at all times. G1 (Control group); did
not receive any treatment and the wounds left to
heal by second intension. G2 (Laser and
Turmeric treatment group); The cranial wounds
were treated with a topical application of 200
mg / cm? of 20% turmeric extract ointment in
addition to 8J/cm?, 660nm A diode laser
treatment once daily for 7 successive days PW.
The study was conducted according to the
national guidelines for the Care and Use of
Laboratory Animals. All protocols were
approved by the High Committee for Review
and Approval of Research Proposals of the
Faculty in the University of Al-Qadisiyah
College of Veterinary Medicine.
Turmeric  extraction  and
preparation:
Extraction methods:

Using the traditional extraction method and
the Soxhlet apparatus, turmeric was extracted.
Turmeric (Curcuma longa) dried rhizomes were
purchased from the local markets. Rhizomes
were grinding in a dry grinder for 20 minutes.
The grinding powder was then put through a
sieve with a mesh size of 212 microns to nearly

ointment

extract ointment and diode laser in treatment of
open wounds.

completely remove any coarse fibers. For the
extraction, 250 grams (g) of sieved turmeric
powder were used. To come into contact with
new solvent condensed from the solvent
reservoir, 50 g of the sieved turmeric powder
were taken and placed in the extraction thimble
(which serves as filter paper) each time. The
round bottom distillation flask was filled with a
total of 500 milliliters of ethanol 99% as a
solvent. The ethanol in the flask evaporated as
it was heated, and then it flowed into the
condenser and was transformed into a liquid
that trickled into the extraction chamber
containing the sieved turmeric powder material.
The extraction chamber was made to get an
overflowing solvent that trickled back down
into the boiling flask when the solvent level
around the sample surpassed a certain level. The
turmeric rhizome powder was extracted at 60 °C
for 8 to 12 hours. Upon completion of the
extraction procedure, the substance is poured
into Petri dishes and let to sit until the alcohol
has completely evaporated. The dishes are then
placed in an oven set to 50 degrees Celsius to
finish drying the substance before being scraped
and ground to create the turmeric powdered
extract (23).

Ointment preparation methods:

By triturating the extract powder using a
mortar and pestle in the base (Vaseline), the
ointment was created (24, 25). Five grams of
turmeric extract powder and twenty grams of
Vaseline were combined in a glass mortar to
create a 20% w/w turmeric extract ointment. A
little amount of Vaseline was added, and then
more amounts of the base were added and
triturated with a pestle until the entire 5 gram
extract powder was combined with the entire
base (20gm Vaseline). Trituration was carried

118


http://www.qu.edu.iq/journalvm/index.php/vm

QJIVMS (2022) Vol. 21 No. (2)

Al-Qadisiyah Journal of Veterinary Medicine Sciences
(P-1SSN 1818-5746/ E-1SSN 2313-4429)
www.qu.edu.ig/journalvm

out gradually by adding more base until it was
uniform. To increase the homogeneity of the
combination, the mixture was transferred to a
container and thoroughly stirred by repeatedly
inverting it using a vortex mixer for 10 minutes.
In order to be utilized later, the produced
ointment was put in a dark container and kept at
room temperature until use (24, 26, 27).

Laser treatment:

Laser treatment (8J / cm?) energy density,
(660 nm A) diode laser (Gallium Aluminum
Arsenide Laser (GaALAs) (Omega Laser
System Limited UK)), achieved immediately
after making of open skin wound, and daily
repeated once a day, for seven consecutive days.
Laser probe was closed and perpendicular on
the center of wounds.

Morphometric assessment of the wound
healing:

Wounds were examined for changes in skin
color, presence of fluids, and presence or
absence of infection (28). Using a graduated
millimeter measurement ruler, the wound
dimensions were directly measured at days 7,
and 14. Changes of wound size and wound
contraction are used to assess healing process.
Earlier on days 0 and 7 the size of circular
wound equal to (half diameter)? x 3.14, and at

Results

Morphometric assessment of the wound
healing:

Clinical evaluation: During the course of the
experiment (21 days), all animals were sighted,
healthy, and active. Whether the animals
received treatment or not, no infection was
discovered in any of their wounds and no
fatalities were noted. All wound locations were
swollen and erythematized within 4 hours of
injury, and they continued to did so over the
following 24 hours post-wounding (P.W.) with
an intensification of inflammatory symptoms.
The wound site developed a thick scab due to
blood drying out starting on the second P.W.
day, and lasting until the seventh P.W. The

day 14, when the shape of the wound altered,
the size of wound (surface area) was calculated
as Length x Width. The wound contraction was
measuring by the following formula;
Percentage of wound contraction = (wound area
on day O - wound area on day n/ wound area on
day 0 X 100) (29, 30). Morphometric data were
statistically analyzed, using Least Significant
Difference (LSD) test to find out the
significance between groups under the level of
P<0.05 (31).
Preparation of specimens
histopathological examinations

Specimens of healed skin (wound biopsies)
(1 cm®) were taken at 7, 14, and 21 days PW,
preserved in 10% neutral buffered formalin
solution and sent for processing, staining, and
histopathological examination after sectioning
in 5 um and staining with Hematoxylin and
Eosin stain to evaluate the progress of healing
process (32,33).
Ethical approval

The study protocol was approved by the

College of Veterinary Medicine, University of
Al-Qadisiyah, Iraq.

for

entire wound widened, and the borders were
raised and red in color. The wound gradually
shrank in size until it became a little, circular or
liner patch of scar tissue at 21 day.

Surface area (Wound area) (Size of wound):
On day zero, the wound surface area (mm?) in
both control and treated animals was (19.62
mm?). At 7, 14, and 21 days the size of wound
in treated group was significantly reduced P<
0.05 when compared to control group and
control readings in same animal, whereas the
readings of G2 at 21 days (1.8 mm?) was
became significantly smaller than control and
control readings of the same animal (table 1).
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Wound contraction: The percentage of
wound contraction was significantly increased
(P < 0.05) in treated group at 7", 14th, and 21°
days as compared with control group. G2
(turmeric and laser treated group) recorded
significant decrease of wound size (7.06, 2.75,
and 1.8 mm? respectively), and significant
percentage of wound contraction (64.02%,
85.98 and 90.82 % respectively) at 7, 14, and 21
days (table 1). The edges of the wounds initially
at day O were seen clean, and marked sharp
(Fig.1), then all the wound became swollen
before it returns to the first level. The wounds
of G1 at 7" day show no signs of inflammation,
little decrease in the size of wound in compare
with day 0, and the wound was covered with
thin scab. On day 14" the scab was not found,
more decrease in the size of wound was
occurring, and scar tissue was developed. On 21
day PW, scar tissue was seen on wound site, and
more decrease in the size of wound but it still
large and obvious. The treated wounds of G2 at
the 7! day PW showed little reduction in size in
compare with incisions of control in same
animal. On 14™ day PW the treated incisions
show more reduction in size in compare with
control incisions, and no scab cover the
incisions (Fig.1). On the 21 day PW the treated
wounds showed more reduction in size in
compare with control of same animal. The
shape of incisions sometimes remains circular
and other times change to linear (Fig.1).
Histopathological assessment of the wound
healing:

Proceeding of edema, vascular
proliferation, vascular congestion, infiltration
of the inflammatory cells, fibroblast
proliferations, and production of granulation
tissue, were the histopathologic assessments be
made of (28, 34, 35, 36). Wounds of G1 7th day
PW showed thin re-epithelialization of
epidermal layers covered by crust over the
wound  site, and  characterized by
hyperkeratosis, presence of acantholysis caused
by inflammation, and the extension of the

epithelial projection from the wound's edges.
Newly developed blood vessels, inflammatory
cell infiltration (neutrophils and lymphocytes),
and vacuolar interface dermatitis were all
present in the dermis (vacuolization at the
dermoepidermal  junction). With  strong
inflammatory reactions, the separation between
the re-epithelialized epidermis layers and
dermis layers was clearly visible (Fig.2). At the
14th day, G1 wounds showed a gap or
acantholysis between the epidermis and dermis,
as well as thin, irregularly arranged re-
epithelialized epidermis layers resting on an
irregularly arranged stratum basale layer. In the
dermis, inflammatory cells had infiltrated and
there were clogged blood vessels. In the dermis
beneath the incision site, there was also an
aggregation of fibroblasts and thick collagen
fibers that were organized unevenly (Fig.2).
Wounds of G2 at 7" day PW exhibited hyper
cellular, well-regenerated epithelial layers that
were covered by thick scab. The regenerated
epidermis includes the growth and regeneration
of various epidermal cells, such as the stratum
corneum,  stratum  granulosum,  stratum
spinosum, and stratum basal cells, as well as the
accumulation of collagen fibers were arranged
randomly. The dermis also accumulates
inflammatory cells and fibroblasts (hyper
cellular infiltration). At 14" day PW,
transparent basement membrane was supported
by thick, well-differentiated epidermal layers.
Four thick layers, including a thick keratin
layer, made up the epidermis. Large and hyper
chromic, the cells. The dermis was made up of
mature, thick collagen fibers. Sebaceous glands
and many hair follicles were visible. At 21% day
PW, The regenerated epidermis had a typical
conventional look with multiple inner
invaginations toward the dermis while resting
on the basement membrane. Under the newly
formed epidermis the dermis compose collagen
fibers were uniformly distributed along with
fibroblasts, inflammatory cells, and many hair
follicles in various stages of development.
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Some areas still had scabs covering the dermis
and epidermis, which had undergone successful
regeneration.

Table (1); Surface area (wound area) and wound contraction.

] Surface area (mm?2) Wound contraction %
Periods Groups
Treated Control Treated Control
0 day Gl, G2 19.62Aa 19.62Aa 0Ja Ola
Gl 15.43Ba 15.43Ba 21.3la 21.3Ha
7 days
G2 7.06EFb 14.28Ca 64.02Fa 27.23Gb
Gl 12.3Ca 12Da 37.3Ha 38.8Fa
14 days
G2 2.751Jb 9.9Fa 85.98Ba 49.5Db
Gl 6.2Fa 6Ga 68.3Ea 69.4Ca
21 days
G2 1.8Jb 3.6la 90.82Aa 81.65Ab
LSD(P<0.05) 1.04 3.16

e Means with different capital letters in the same column and small letters in the same
row are significantly different

Days O 7 14

Fig. (1): Gross photographs of control (G1), and treated (G2) illustrate the open 5 mm circular full-
thickness skin wounds of mice in various phases of wound healing at 7, 14, and 21days. On day 0
in both groups see the sharp edges of the circular wounds. On 7" day the wounds were covered
with scab, also there was more reduction in size than the 0 day in treated group (G2) than the
control (G1). At 14" day G2 show significant decrease in size in compare with control group,

G1

121


http://www.qu.edu.iq/journalvm/index.php/vm

QJIVMS (2022) Vol. 21 No. (2)

complete epithelialization was occur, more scar tissue. At 21 day more reduction in wound size
in the treated group in compare with control. Complete epithelialization was occurring, and less
scar tissue was seen.

Fig. (2): (A) Untreated wound 7 days PW demonstrate thin de-attached epidermis (black arrows),
more inflammatory cells (yellow arrows) and collagen fibers (red arrows). H&E 20X. (B):
Untreated wound 14 days PW show thin regeneration of epidermis (black arrows), more wrinkled
uneven immature collagen fibers arranged in multidirectional in the dermis (yellow arrows), also
there was less inflammatory cells. H&E 10X. (C): Untreated wound 21 days PW show thin
regeneration of epidermis (black arrows). The dermis compose of multi-oriented irregular
immature granulation tissue representing by irregular bundles of immature collagen fibers (yellow
arrows). H&E 10X. (D): Treated wound 7 days PW show thick scab (black arrow) upon
regeneration and thickening of epidermis (white arrows) starting from the periphery of the wound,
hyper celluler of inflammatory cells (red arrows) and fibroblasts (yellow arrows) in the dermis.
H&E 10X. (E): Treated wound 14 days PW show thick well differentiated four epidermal layers
(black arrows). The dermis compose from dense even mature collagen fibers (yellow arrows).
Plenty hair follicles (blue arrows), and sebaceous glands (red arrows) were seen. H&E 10X. (F):
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Treated wound 21 days PW show normal traditional appearance of the regenerated epidermis
(demonstrating ordinary thickness) resting on basement membrane (black line). The collagen fibers
(yellow arrows) are evenly arranged in dermis layer with, fibroblasts (blue arrows), and infiltration

of inflammatory cells (orange arrows).H&E 20X

Discussion

The purpose of the study was to assess the
effectiveness of topical turmeric extract
administration and diode laser therapy in
treating open skin wounds in mice. Skin wound
healing requires a specific set of procedures that
are arbitrary divided into three overlapping
phases. Edema is the first symptom of phase 1,
which lasts for 0—7 days and is characterized by
inflammation and resorption. To treat the
wound, inflammatory cells (neutrophils,
followed by macrophages and lymphocytes),
which remove injured cells and foreign objects
from the wound, then penetrate the area and
release growth factors and biochemical
substances that stimulate tissue regeneration.
Neovascularization and provisional matrix
synthesis (3—14 days) are the hallmarks of phase
2, with new blood vessels primarily arising
from tissues near the lesion. The earliest
component of the provisional matrix,
proteoglycan produced by connective tissue
cells, is followed by the production of collagen
by activated fibroblasts. Early collagen fibers
are much thinner and join parallel to blood
vessels (perpendicular to the wound surface).
During this time, connective tissue contracts,
and rodents in particular show the growth of
epidermis over the wound surface. Phase 3 is a
remodeling phase of the wound that can
continue anywhere from 10 days to 6 months.
By resorbing early collagen and producing new
collagen fibers that are aligned along stress
lines, collagen is reformed during this phase,
which also sees the destruction of new blood
vessels and a reduction in the proteoglycan
matrix (37)(38).
Macroscopically
finding:

and microscopically

Clinical evaluation of the animals
revealed that they were healthy and active
throughout the 21-day post-wound (PW)
monitoring period, with normal wound healing
at the surgical site and no clinical signs of
infection, highlighting the significant benefits
of the 660-nm laser and turmeric extract
ointment therapy. All wound regions swelled
and erythematized within 4 hours of being
injured, and they continued to swell, erythema,
and expand in size for the following 24 hours
post-injury  (PW), suggesting that the
inflammatory phase occurred during this time.
These signs show that the healing process and
the treatment plan are proceeding successfully.
At the seventh day, macroscopic inspection of
the treated and untreated G2 wounds revealed
shed of scabs in most animals, and the wound
had barely shrunk in size, our results are in line
with those of (39), who observed that the wound
scab had nearly completely disappeared but that
some fragments remained at day 4. The
epithelial lining thickened while the integrity of
the epidermis was maintained. There were still
many of fibroblast cells along the wound's edge.
Day 7 marked the complete disappearance of
the wound's scab and the beginning of the
epithelial lining's thinning relative to day 4.
When compared to the control wound, the
treated wound exhibits greater wound size
reduction at 14 days, no scab cover incision, and
scar tissue formation. At 21 days, the shape of
the incision may occasionally alter to a circular
or liner. This is in line with the findings of (40)
who bound for the importance of moist
environment in optimal wound healing. The
ointment in this experiment provide the humid
environment for the wound. The histological
examination of the skin wounds in G2 at 7 days
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PW reveals hyper cellular, well-regenerated
epithelial layers hidden under a thick scab. In
addition to the accumulation of inflammatory
cells and fibroblasts in the dermis, the
regenerated epidermis includes the formation
and regeneration of various cells of the
epidermal layers, such as the regeneration of the
stratum corneum, stratum granulosum, stratum
spinosum, and stratum basal cells. This is a
result of the synergistic effect of laser and
curcumin on wound healing. According to
earlier research (41), laser therapy causes higher
collagen deposition, collagen type | to replace
collagen type Il earlier in laser-treated animals,
and myofibroblasts to proliferate more in
experimental cutaneous wounds (41,42).
Additionally, it agrees with studies by (43, 44)
that showed how curcumin altered collagen
formation and cell regeneration to promote
wound healing. Curcumin's ability to accelerate
wound healing may be due to its antioxidant and
free-radical scavenging activities, in accordance
with (45). At 14 days, G2 was discovered
histologically, followed by thick, well-
differentiated epidermal layers that rested on
transparent basement membrane. The epidermis
is made up of four thick layers, including a thick
layer of keratin. Large and highly chromic cells
were seen. Dense, even fully developed
collagen fibers make up the dermis. There were
numerous sebaceous glands and hair follicles,
this outcome is consistent with findings of (46,
47, 48) who found a thick mature granulation
tissue at day 14 following injury that was
characterized by compact collagen parallel to
the well-formed full epithelial layer and
decreasing numbers of fibroblasts and new
blood vessels. At day 21 of G2, a histological
investigation revealed that the regenerated
epidermis, which was resting on the basement
membrane and displaying normal thickness,
had numerous inner invaginations pointing
toward the dermis. Under the newly formed
epidermis, in the dermis layer, collagen fibers
are uniformly distributed along with fibroblasts,

inflammatory cells, and many hair follicles in
various stages of development. These findings
show that the four stages of healing were
finished on day 21, providing unequivocal proof
of the beneficial synergy between the use of
laser and curcumin in treating wounds.
Additionally, these findings demonstrate the
significant antibacterial and anti-inflammatory
properties of curcumin extract, and it is advised
that further research be done to confirm the
efficacy of curcumin in the healing of wounds.
Additionally, the laser therapy increased the
amount of collagen deposited, which improved
cell modulation and differentiation in the
wound region. Thus, throughout the epidermal
healing process, laser photobiomodulation was
able to effect a number of alterations, favoring
newly generated collagen fibers to be more
ordered and compactly distributed in particular
(33). By day 21 following the injury, however,
the distinction between the control and treated
groups was less pronounced. This result was
taken into consideration by (33) since collagen
tissue replacement from all groups displayed a
similar level of advanced maturation.
According to (49), topical medicines are more
effective at stimulating wound contraction and
healing because they are more readily available
at the wound site. The study's findings
demonstrated a definite improvement in healing
in the experimental groups as compared to the
control groups while using turmeric ointment
20% and a combination of turmeric ointment
20% plus diode laser treatment 8J/cm2. Mean
values of inflammatory cells were higher in the
treated group than in the control groups, but
they gradually decreased over the course of the
four healing intervals, showing that curcumin
treatment accelerated the inflammatory
response.
Conclusion

Using of diode laser, in combination
with 20% turmeric extract ointment has a
synergistic beneficial effect on the healing of
open skin wound in mice.
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