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Abstract. The aim of this study is to evaluate the efficacy of Nigella
sativa oil (NSO) to accelerate the repairing of wound healing in burn
wound model using local rabbits as experimental animals. Premature
rabbits are chemically burned by concentrated HCI, and then they
divided into three groups, control and topically treated ones (5 animals
each). One of the treated groups was topically treated by antibiotic
(Baneocin), while the other was treated by NSO. The contracting
ability was evaluated by the reducing width of wounds daily. It was
observed that the contracting ability of the wounds treated by (NSO)
is similar to that of the antibiotic. However, there was somewhat
retardation in wound treated with NSO. The closure time of the
wounds of both was more or less similar. However, the hair growing
time was the same in both treated groups. Histologically, the
peripheries of the wounds grow rapidly in treated groups without any
contamination by microbes. The present results support the use of
such NSO in topical skin care and healing wounds.

Introduction

Black Cumin, Nigella sativa (NS) has been used as a natural healing aid
for thousands of years by various cultures and civilizations around the
world, as well as a supplement to help maintaining good health. It is most
famous for the saying of the holy prophet Muhammad P.B.U.H. "Hold on
to use of the Black seed, for it has a remedy for every illness except
death." The word "hold on to" indicates a long term use.

The seeds of NS (Ranunculaceae) are commonly used in folk
(herbal) medicine all over the world for treatment and prevention of a
number of skin diseases and conditions!'“? The seeds contain both fixed
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and essential oils, proteins, alkaloids and saponins®**. Much of the
biological activities of the seeds have been shown to be due to the
thymoquinone, in which the major component of the essential oils and
volatile oil, that have been reported include protection against neuro and
hepatotoxicity induced by either disease or chemicals!'. Tt would appear
that the beneficial effects of the use of seeds and thymoquinone might be
related to their cytoprotective and antioxidant actions, and to their effect
on some mediator of inflammation”!

El-Kadi and Kandil (1986)! investigated the effect of NS on
immune system and reported that the administration of 1 g twice daily in
human volunteers enhanced immune functions as manifested by improve
helper T cells and natural killer cell activity. However, Fararh!”
demonstrated that NS seeds and its purified proteins enhanced the
production of interleukin-3 by human lymphocytes and have an effect on
macrophages as well. In other study Hanafi’®! observed that NS promote
stimulatory and suppressive effects depending upon the donor and
concentration used. In the same root of study, it was reported that the
ethanolic extract of Nigella sativa has been shown to potentiate cellular
immune responsesm

Plant extracts and their oils were used to improve wound healing in
burn-wound model, such as Celosia argentea extract which accelerated
the wound closure and promoted cell motility and proliferation of
primary dermal fibroblasts and keratocytes''”. Plants of genus
Ranunculus were also used to treat ulcers, sores, scab and some types of
burns''!,

Many plant extracts have antibacterial effect on Staphylococcus
aureus, Streptococcus pyogenes and Candida albicans by inhibiting both
proliferation of bacteria and inflammation caused by antigen.
Furthermore, it was suggested that the use of such extracts as medicinal
drugs, which affectively moisten (Tran epidermal water), prevent and
heal dermatitis!'* '), reported that NS extracts had antibacterial effect on
gram positive (Staphylococcus aureus) and gram Negative
(Pseudomonas aerogenosa and Escherichia coli) in concentration
dependent manner. Crude extracts of NS were also found to have a
promising effect on multi antibiotic resistant organisms!'*. NS and some
of its active principles, thymoquinone, had been shown to possess
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protective effect against hematological, hepatic, renal and other toxicities
induced by anticancer drugs and some toxins!'”.. The moquinones of the
fixed oils were also inhibit non enzymatic peroxidation in brain
phospholipid lysosomes!®'". Burits®®! found the essential oil and its
constituents to have antioxidant effect on different chemical assays and
OH radical scavenging property for non-enzymatic lipid peroxidation in
liposomes and the deox-ribose degradation. Mabrouk et al.!'® studied the
protective effect of bee honey and NS seeds on the oxidative stress and
carcinogenesis induced by methylnitrosourea (MNU) in rats. The results
suggested that supplementation of diet with honey and NS protects from
such stresses. Regarding the mode of action of NSO, it was found that
such oil modulated the fibrolytic potential of fibrosarcoma cell-line and
elucidated that the oil might be used as anti-tumor and imply the
inhibition of local tumor invasion and metastasis''".

The present study aim is to test the possibility of using NSO to treat
burn wounds and repair chemically induced burns of rabbit skin.

Materials and Methods
Experimental Animals

Premature rabbits (local) were obtained from private farm in Jeddah,
Saudi Arabia. Their average weights were 0.5-0.75 kg. They were
acclimatized for one week in stainless steel cages and fed commercial
diets, vegetables, crushed wheat and corn all over the whole experiment.
They were divided into three groups (5 animals each), one control and
two experimental groups. The skins of all animals were burned with
conc. HCl. The two experimental groups were treated with NSO or
antibiotic.

Induction of Burns

The skin of rabbits were shaved mechanically and leaved for 24 h,
two or three drops of concentrated HCl (80%) were topically put
carefully on the shaved skin. Then the skin burned rabbits were housed
separately under sterile conditions in isolated room cleaned with sterile
solution.
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Topical Application of Treatments

The two experimental groups were treated twice daily by the
treatment materials. One of these groups treated by NSO, while the other
by antibiotic known as Baneocin zinc. The NSO was a product of Esmail,
A., Squeezing Co., Jeddah, Saudi Arabia, while the antibiotic was
produced by Pharco Pharmaceuticals, Egypt, under the license of
Biochemie GmbH, Vienna Austria. The active ingredients were
Bacitracin zinc 250 IU/gm, and Neomycin (as sulphate) 500 1U/gm.

Observations of Burns

The areas of the burns were recorded daily to show the contracting
ability of wounds and to determine the closure time. The granulations of
tissues or rebuilt layers were observed and how the contamination of
wounds was also observed. The hair growing time was recorded.

The contracting ability of burns was measured by drawing the
wound. This was carried out by putting clean filter paper on the wound
and on other paper. The wound shape was drowning as stamped upon the
filter paper. The drown wound shape was smoothly cut and weighted.

Statistical student T-test was applied to measure the significant
difference between the volumes of wounds of the control and treated
groups.

The Contracting Ability and the Closure Time

The contracting ability can be defined as the ability of the wound to
become narrower than the beginning volume; throughout the observation
of the periphery around the wound. The closure time is the time where
the burn-wound looks like normal appearance. The growing hair time is
the time where the hairs can be seen on the epidermis.

Results
Contracting Ability

The burn wounds were irregular in shape and depth. However, the
control group wounds were expanded and covered by white greenish or
white yellowish layer of infection. By time the wounds were severely
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inflammated and became deeper and wider at the third week of
experimentation. The averages were 5.12-9.72 cm” and 5.75-11.13 cm” at
the first and third week respectively (Table 1). At the end of the fourth
week some of the wounds became rough and covered by thick hard
material (Fig. 1&2) without any repairing of skin architecture or hair
growing. Thus the closure time was not easy to determine in some
wounds. However, the closure time was between 25 to 28 days.

Table 1. Effect of topical application of treatments on the induced skin burnwounds of

rabbit.
. Average of the wound area (cm’)
Experimental groups
Experimental times (weeks)

o 1 2 3 4 5

g Average

&n

g | Men®SD. | 51297 | 506-751 | 575-1113 ;g‘f;gﬁ ;“72;(7);(2)

= 3 B B . ..

S Closure time | 7.45+0.35 6.27+0.56 8.46+0.41 Day 26 Day 33
e Average 252-520 | 171-243
= 3.78-17.02 . sk ‘ 1 0.83-1.63 0.31-0.80
2 5| MenESD | syaggy | SO 2SO i 0age | 061 s021%
< Closure time ay ay
E Average _ -
g5 verae 3.99-9.46 3.52-8.06 329%1 052‘22* | 1831 02452* 0.91-0.99
S 5| Mean£SD. | 6565040 | 589:038% | >0 Z o= 0.94 +0,25%*

. . Day 20 Day 23
= Closure time

N.B. The mean recorded is the average of 5 measured wound (cm?)
*Significant P < 0.005
**Highly significant P < 0.001

The antibiotic treated group was the faster repairing of the wounded
skin. The contractile ability began from the first week of treatment. The
restricting volumes of the wounds were significantly taster than the
control ones. The closure time was between 18 to 22 days and the hairs
grew at the fourth week of treatment (Table 1, Plate: 1: 2, 3, 4 and 5).
Regarding to the NSO treated group, the contracting ability began from
the first week of treatment, however, with slower rate than the antibiotic
treated group, but with faster rate than the control group. The closure time
was similar to that of the antibiotic group, however, within 20 to 23 days.
The hair growing time at the fifth week as well as the skin restore.
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Fig.1. Changes of wound volumes (cm?) after topical application of treatmeants till 5 weeks.

Histological Examination

The burn-wounds of the control groups show certain degeneration of
the skin architecture; the epidermis was completely degenerated and the
rest of the epidermal cells became necrotic forming a dead layer on the
burn. In addition the hair roots also disappeared from the burned skin
regions (Plate 2: 6, 7, 8, and 9). The wound appearance of the treated
skin burn-wounds restored, and a horny layer above the wound followed
by hyperplasia of the epidermal cells appeared thicker than that of control
ones. A large number of inflammatory cells were observed to immigrate
below the burned epidermis. There was no skin infection of the treated
groups. By time the treatment of burned skin by antibiotic or NGO, the
periphery of wounds where shown to restore the normal structure and
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some hair roots were also grown. At the end of experiment, the burn-
wounds which were treated by both antibiotic and oil of NSO slightly
restored their normal architectures.

Plate 1. Showing burned skin of rabbits after topical application of treatments, 2: Untreated
burned skin, 3 and 4: Treated burned skin by antibiotic Baneocin - Zinc and 5: Treated
burned skin by NSO.
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Plate 2. Showing different sections of skin, 6 : normal skin architecture , epidermis (E) , dermis
(D) and hair root (HR), 7 : burned skin showing severe destruction of skin structure, 8 :
burned skin periphery after treatment by Baneocin - zinc showing hyperplasia,
inflammatory cell migration and repairing of hair roots, 9 : the periphery of burned skin
treated by NSO after 5 weeks showing a number of renewed hair roots
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Discussion

The present study indicated that the closure time of the wounds of
both treated animals was more or less similar. However, the hair growing
time was the same in both treated groups. Histologically, the peripheries
of the wounds grow rapidly in treated groups without any contamination
by microbes. The present results support the use of NSO in topical skin
care and healing wounds.

Much of the biological activity of the Nigella sativa seeds shown to
be due to thymoquinone, the major component of the essential oil. The
seeds/oil have anti-inflammatory, analgesic, antipyretic, antimicrobial
and antineoplastic activity!'"®). These multi therapeutic action of Nigella
sativa, specially the antimicrobial activity support our results reported
here which indicated that topical application of such oil had antimicrobial
activity and shown also by application broad spectrum antibiotic in this
study (Baneocin zinc).

In this experiment it is well observed that the oil of Nigella sativa
has moderately accelerated closure time by giving normal appearance of
the burn wounded skin, and enhanced the hair roots growing'". Herbal
drugs were said to be effective in treatment several types of skin ailments
such as chronic and gangrenous wounds, cut and blisters due to burns!®*.

To investigate the role of NSO in treatment of skin burn wound
coverage, we treated the rabbit burned skin two times a day by NSO, by
histological examination it was shown that the immune response was
enhanced in the form of the presence of large number of inflammatory
cells in dermis of the burn-wounds, this may be due to the presence of
essential fatty acids which initiate the immune system'*. This opinion
was supported by Fararh er all”! who treated hamsters with NSO, and
found a significant increase of phagocytic activity and phagocytic index
of peritoneal macrophages and lymphocyte count in the peripheral blood.

Nigella sativa contains proteins which may stimulate the dermal
fibroblast. Phan er al!'” used extract of plant Chromolaema odorata,
herbal to treat soft tissues wounds and skin infection, in order to
demonstrate whether the extract increased expression of several
components of adhesion complex, and fibronectin by human keratocytes.
They showed that such extracts stimulated expression of many proteins
which are essential to stabilize epithelium. By this effect, NSO may
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reduce the burn-wounds in the present study. It was indicated that Nigella
sativa seeds, extracts, and oil, had antioxidant stress, and exerted a
therapeutic action in different studies; preserving pancreatic beta-cell
integrity and protect them against oxidative stress!'’); decreased the
fibrinolytic potential of tumor cells'®. The beneficial effects of the use of
such oil might be related to their cytoprotective, antioxidant actions, and
in some mediators of inflammation. In conclusion, the using of NSO has
gained popularity as ingredients in topical skin care which are supported
by the results of the present study. Histological study indicates the
improvement in the burn-wounds of rabbit skin by NSO. However, future
research works are needed to insure the beneficial usage of such oil in
burn wounds treatment.
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