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ABSTRACT

Background: Herbal medicine can be called one of the branches of medicine in various forms. Turmericcurcumin
has proved its efficiencies a coloring, flavoring agent and has been traditionally used in medicine, exhibiting
remarkable anti-inflammatory and antioxidant properties. The varied biological properties of curcumin and lack of
toxicity even when administered at higher doses makes it attractive to explore its use in various disorders like diseases
of skin. It is good potential agent for wound healing.

Materials and methods: Sixty four new Zealand rabbits were used in this study ,they were divided into four
groups,each group was subdivided as follows: Experimental groups(8 rabbits) right facial side of animals for essential
oil application and left facial side animals for curcumin powder application, 8 animals as control group(right facial
sides) .Histological assessment regarding the count of inflammatory cells was performedon all studied samples for the
healing intervals (3, 7, 10, and14 days).

Results: Histological findings of the study showed that re-epithelialization, wound contraction were accelerated after
topical application of curcumin material especially the essential oil at wound site.

Conclusion: Topical application of curcumin essential oil was significantly effective in skin wound healing as
compared to curcumin powder.
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INTRODUCTION

Skin, isthe largest soft outer covering organ in
the body. It has several functions, the most
important being to form a physical barrier to the
environment, allowing and limiting the inward
and outward passage of water, electrolytes,
various substances and protection against micro-
organisms Y. Skin is composed of three primary
layers. The epidermis, which provides water
proofing and serves as a barrier to infection. The
dermis, which serves as a location for the
appendages of skin.The inner most layer is
hypodermis @.

Wound is generally a knowledge tissue
damage resulting in the disruption of the original
tissue artchecture and homeostasis ©.Wound
healing, as a normal biological process, achieved
through four precisely and highly programmed
phases. hemostasis, inflammation, proliferation,
and remodeling. For awound to heal successfully,
al four phases must occur in the proper sequence
and time frame . Turmeric scientific name is
Curcuma longa, is a plant that belongs to the
ginger family Zingiberacear. One of the most
important components is a substance called
Curcumin. Considerable interest has been focused
on curcumin compound; mechanisms that drive
wound repair are complex and have challenged
wound-healing investigators for many years®.
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Curcumin treatment reduces wound-healing
time, improves collagen deposition and increases
fibroblast and vascular density in wounds thereby
enhancing both norma and impaired wound-
healing. The beneficia effects of curcumin and
the potential of this compound to be developed as
a potent nontoxic agent for treating skin diseases
® Turmeric essential oil contains hundreds of
molecules antimicrobial, effects, antioxidant
effects, antifungal effect, inflammation and edema
effects.

MATERIALSAND METHODS

Materials
Curcumin powder (Fluka/Germany)
Essential oil(Hemani/pakestan)
Anesthetic solution: Ketamine Hydrochloride
(Ketamin 50mg/ml) {1 mi/kg body weight};
Xylocain (10%){ 1 mi/kg body weight} .
Zylazine (20mg/ml).
Formalin 10%, Ethanol alcohol 96%, Xylol,
Paraffin wax.
Hematoxylen and eosin (H& E).

M ethods

Sixty four adult rabbits weighting average of
(1.25-2.5kg). Experimental animals were divided
into four groups, eight animals for each healing
interval (3,7,10, and14 days).

Each group consists of (16) animals,
experimental group (8 rabbits) and control group
(8 rabhits).The animals of experimental group
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were (8): animal ,right facial side for essentia oil
application, and animal left facia side for
curcumin powder application. The animals were
anesthetized, two centimeters (cm) length
incisional woundwere made on the cheek at both
side (right and left) control and experimental (oil
and powder application), then left to hed
spontaneously.

All tissue specimens, samples and controls,
were fixed in 10% neutral formalin and processed
in a routine paraffin blocks. Each formalin-fixed
paraffin-embedded specimen had serial sections
were prepared as follows: 5um thickness sections
were mounted on clean glass dlides for routine
Haematoxylin and Eosin staining (H&E), from
each block of the studied sample (experimental
and the control groups) for histo- pathological re-

Figure 1: Microphotograph of control group
of 3days duration, shows keratinocytes

examination. migration at wound surface (KC),
granulationtissue (GT), andhair follicles
Analysis of number of inflammatory cells (HF). H& EX20.

It was performed by counting inflammatory
cells, in histological sections (H&E stained), for
each animal and in four microscopic fields at x40
magnification.Scores for intensity of
inflammatory reaction:

1. Absent or very few inflammatory cells.

2. Mild: average number less than 10

inflammatory cells

3. Moderate:  average  number  10-

25inflammatory cells

4. Severe: average number greater than

25inflammatory cells ®.

RESULTS ATk N O SR
Three days duration:; Figure 2: View of wound site of oil group,
Control group after 3days showsgranulation tissuethat is
After three days. histological view of skin highly infiltrated with inflammatory cells
section at wound site, showed the migration of (1C). H&EX40

keratinocytes the wound surface, developing hair
follicles with adjacent granulation tissue (Figure
1).

Experimental group
A-Essential oil application

Microphotograph of facial skin section of
3days duration at wound site shows granulation
tissue which is highly infiltrated with
inflammatory cells (Figure 2).

B-Curcumin powder application

Histological view at wound site after 3days of LN L >’
curcumin  powder (CP) application shows et A, ‘-ﬁ
granulation tissue with congested blood Figure 3: View of wound site after 3days of
capillaries, and large number of inflammatory powder application, shows granulation tissue
cells can be detected in the dermis (Figure 3). infiltrated by inflammatory cells (IC), and

areas of blood congestion (arrow) H& EX40.

Oral Diagnosis 59



J Bagh College Dentistry

Seven daysduration
Control group

Skin section of 7days duration, shows the new
epithelium formation, fibroblasts and collagen
fibers are noticed (Figure 4).

Experimental group
A-Essential oil application

Microphotograph of 7days duration at wound
site shows the thin newly formed epithelium,
loose fibrous connective tissue is detected in the
dermis (Figure 5).

B-Curcumin powder application

Histological view of facia skin section in the
dermis of 7 days durations, shows numerous
blood capillaries, surrounded by number of
inflammatory cells, fibroblasts and remodeling
collagen fibers (Figure 6).

R 3, ,\',"I';;."w by '
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Figure 4: View of facial skin section of
control group after 7days, shows, the new
epithelium(NE),fibroblasts(FB), and
fibers(arrows) in thedermis. H& EX 20.

Figure5: Microphotograph of 7day
duration at wound site showsthe ar eas of
blood congestion (arrows), few inflammatory
cells(1C), collagen fibers and fibroblasts (FB)
areillustrated. H& EX40.
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Figure 6: Histological view of section in the
dermis after 7days of powder application,
shows blood capillaries (arrows),
inflammatory cells(IC), fibroblasts (FB) and
remodeling collagen fibers (CollF).

H& EXA40.

Ten daysduration
Control group

View of facial skin section of 10days duration
of control group, shows epithelium collagen fibers
and fibrablasts (Figure?).

Experimental group
A-Curcumin oil application

Microphotograph of 10days duration at wound
site shows maturing fibrous connective tissue,
blood vessels (Figure 8).

B-Curcumin powder application

Histological view of facia skin section, of
powder group after 10days, shows that the wound
surface is covered by thin epithelium,
numerouscongested blood vessels, remodeling
fibers and fibroblasts (Figure9).

Figure 7: View of 10daysduration of control
group, shows the new epithelium(NE),
collagen fibers (CollF) and fibroblasts(FB).
H& Ex40.

Histological evaluation
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Figure 8: View of wound site, of oil group
after 10days duration, shows fibrous
connective tissue, blood vessels (BV),

surrounded by remodeling fibers. H& EX10.

Figure 9: Histological view after 10days of
powder application, showswound surfaceis
covered by thin epithelium, underlying
mesenchyme shows numer ous blood vessels
(BV). H& EX20.

Fourteen daysduration
Control group

Microphotograph of facial skin section of
control group after 14 days, it is noticed that
epihelium is thin without rete-ridges ,fibrous
connective tissue with decrease cdlularity is
shown, besides developing hair follicles are
detected (Figurel0).

Experimental group
A-Curcumin oil application

Microphotograph of 14 days duration ,after oil
application, shows complete healing of the
wound, mature fibrous connective tissue,
fibroblasts are arranged aongside the collagen
fibers, proliferating hair follicles and blood
vessels are seen (Figurell).
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B-Curcumin powder application

Histological view of facia skin after 14 days
of powder application, shows complete healing of
wound , the cell layers of the new epithelium that
covers wound surface areillustrated, it is obvious
that there is reduction of cellular population, and
establishment of dense mature collagen fibers
(Figure 12).

Figure 10: Microphotograph of control
group after 14days, new epithelium (EP),
fibrous connective tissue with decrease
cellularity is shown, proliferating hair
follicles(HF) are detected.H& EX40.

Db ot A Pt
Figure 11: View of wound site of il group
after 14days, shows mature fibrous
connective tissue, with multiple blood vessels
(BV), fibroblasts (FB) and numerous hair
follicles (HF).H& EX20.
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group after 14days, showsthe new epithelial

cell layers (EP), the underlying mesenchym

shows dense matur e collagen fibers (CollF).
H& EX40.
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Inflammatory cells assessment

The results of the present study have shown a
higher count numbers of al estimated
inflammatory cells for experimental group ,there
was significant difference in the mean score of
inflammatory cells at day 3, in which the control
group significantly differ from other groups it
had the lowest mean values.

At day 7, there was no significant difference
between the groups. Whereas significant
difference between the groups with p<0.05 was
shown afterl0 days healing period. Highly
significant difference was recorded between the
groups at day 14 (Tablel). Figure shows that
mean values of inflammatory cells were
decreasing throughout the four healing intervals
which were well noticed in experimental oil

group.

Tablel: Comparison between different groupsin different periods regarding scor e of
inflammatory cells.

Figure 13: Mean scor e of inflammatory cells
in different periodsin the studied groups.
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Contral E .Oil Powder
HP | Score No | % MS | SD No | % MS | SD No. | % MS | SD | Pvalue
1 0 0 0 0 0 0
3 2 3 375 0 0 0 0 o
Days 3 5 | 625 19.2 | 3.81 11125 34 | 8.56 2 50 275 | 8.05 | 0.001
4 0 0 7 | 785 4 50
1 0 0 0 0 0 0
7 2 3 |375 1| 125 3 | 375
Days 3 5 1625 145 | 4.95 6 75 235 | 6.73 4 50 177 | 505 | 0.429
4 0 0 1 12.5 1 | 125
1 0 0 0 0 0 0
10 2 2 25 7 | 875 5 625 *
Days 3 6 75 16 52 1 125 11.2 4 3 1375 142 | 4.7 | 0.044
4 0 0 0 0 0 0
1 0 0 5 | 62.50 3 1375
14 2 | 4] 50 3 [3750 4 [ 50 -
Days 3 2 50 9.7 | 3.2 0 0 22 | 03 1 1125 57 | 1.7 | 0.009
4 0 0 0 0 0 0
*significant, **highly significant
= mLontol ®mOiH ®Poveder DI SCUSSI ON .
[ Wound healing is a complex process that
& involves inflammation, granulation and tissue
21 ] remodeling. Interactions of different cells,
5 ; extracellular matrix proteins and their receptors
€ | are involved in wound healing, and are mediated
;g by cytokines and growth factors ©
w T . T v : = The use of herba therapies for caring of
g 3 7 10 14 wounds and injuries has been popular since
E Days Days Days Days ancient civilizations. In contrast to only 1-3% of
E modern drugs being used for the treatment of
wounds and skin disorders .

The results of this study showed clear
promotion of healing in the experimental groups
with (curcumin oil and powder)in comparison
with the control groups ,mean values of

Histological evaluation
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inflammatory cells were higher in experimental
groups with (oil and powder), than in controls,
then decreased with time, throughout the four

healing intervals, indicating  accelerated
inflammatory reaction with application of
curumin.

The histopathological examination observed
that the good response of these groups may be
related to stimulation of inflammatory cell or
activation of the chemotactic factor,

At 3 days period, the wound site filled with a
highly vascularized and proliferating granulation
tissue. Also confined by study conducted by
Hussein et a where histopathological findings
showed hemorrhage with inflammatory cell
infiltration, aswell as congested blood vessels V.

At 7 days, histological findings showed, thln
new epidermis covering wound surface in studied
groups, and fibrous connective tissue ,with
fibroblasts and remodeling collagen fibers with
areas of blood congestions, which was obviousy
seen in experimental groups where complete re-
epithelialization of the surface, presence of
collagen fibers ,inflammatory cell infiltration was
evident ,this agreement with Lemo et al.®?

10 days, re-epitheliaization was complete.
The underlying dermis showed remodeling
immature collagen fibers, inflammatory ceIIs are
few, agreed with findings of Hussein et al. ¢

Cellular fibrous connective tissue with
congested blood vessels and infiltration of few
inflammatory cells covered by thick, larger
cellular epidermis was detected in the present
study after 14 days, in disagreement with Jawad et
a. who studied the histological healing response
of the soft tissue incisions created by scalpel
prepared on rabbit's skin specimens

As conclusions; topical curcumin  represents
simple and inexpensive model of wound healing
enhancement and curcumin essential oil is more
effective in enhancement of wound healing
regarding histological assessment. Inflammatory
cells had highest mean values, especially with oil
group, and these values decreased with time.
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Besides highly significant difference was recorded
between the studied groups at day 14.

REFERENCES

Berk L, Matsudaira Z, Darnell B. Molecular Cell
Biology. 4™ ed. W.H. Freeman & Co; 1999.

2. Dawson TL, Ro BIl. The role of sebaceous gland
activity and scalp micro-oral metabolism in the
etiology of seborrheic dermatitis and dandru. J
Investigative Dermatol SP 2005; 10(3): 194

3. Gurtner GC. Wound repair and regeneration. Nature
2008; 433: 3141-53.

4. Breitkreutz D, Mirancea, Nischt RB assessment
membranes in skin: Unique matrix structures with
diverse functions. Histochemistry and Cell Biology J
2009; 132(1): 1-10.

5. Thangapazham RL, Sharma A, Maheshwari RK.
Beneficial role of curcumin in skin diseases. Adv Exp
Med Biol 2007; 595: 343-57.

6. Campos AC, Groth AK, Branco AB. Assessment and
nutritional aspects of wound healingCurentr Opinion
Clincal Nutrition Metabolic Care 2008;11(3): 281- 54.

7. Ferreira FD, Aparecida S, Mossini G, et al.The
Inhibitory Effects of Curcuma longalL. Essentia Oil
and Curcumin on Aspergillusflavus. Link Growth and
Morphology The Scientific World J2013; 2: 6.

8. Accorinte M, Holland R, Reis A, Bortoluzzi M and
MuratesS.Union of mineral trioxide cement as pulp
capping agent in teeth. J Endod 2008; 34:1-6.

9. Sidhu GS, Mani H, Geddipati JP, Singh AK, Seth

P, Banaudha KK, Patnaik GK, Maheshwari RK.

Curcumin enhances wound healing in streptozotocin

induced diabetic rats and genetically diabetic mice.

Wound Repair Regen 1999;7: 62-74

Nezhad HR, Shahri NM, Rakhshandeh. The

importance of turmeric extract on wound repair in rat.

Animals of biological research, 2013; 4(12):123-8.

Hussein AJ, Alfars AA, Faih MAJ, Hassan A-NA.

Effects of a low level laser on the acceleration of

wound healing in rabbits. North Am J Med Sci 2011,

3:193-7.

Lemo N, Marignac G, Reyes-Gomez, Lilin T, Crosaz

O. Cutaneous re-epitheliaization and wound

contraction after skin biopsies in rabbitss A

mathematical model for healing and remodelling index

Arhiv 2010; 80: 637-52.

Jawad MM, Khursheed Alam MK, Abdul Qader ST,

Al-Azzawi LM, Husein A, Mahmood AS. Histological

evaluation of incision healing response made by

metallic scalpel on rabbits skin: preliminary study.

International Medical J 2013; 20(4): 496-8.

10.

11.

12.

13.

Histological evaluation



