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ABSTRACT

Objective: The present study aims to observe the effect of Nigella Sativa (NS) oil extract on the granulation tissue
formation on induced cutaneous wounds in a rabbit model.

Study Design: Experimental study

Place and Duration of Study: This study was conducted at the Department of Anatomy, Isra University Hyderabad
from May to October, 2012.

Materials and Methods: Twenty male adult Wistar rabbits were studied according to inclusion and exclusion
criteria. The rabbits were divided into two groups; Group I. (n=10) skin wounds were treated with 1% pyodine daily
and Group Il. (n=10) Nigella sativa extract oil was applied on inflicted cutaneous wounds. The animals were
sacrificed by over-dose of Ketamine and Xylazil as per protocol and skin wound area was excised. The tissue
samples were fixed in marked containers, containing 10% formaldehyde as preservative. The tissue samples were
embedded in paraffin, cut into 5 um thick sections and stained with Hematoxylin-Eosin & Masson's trichrome and
examined for histological findings. The data was analyzed on SPSS version 17.0 (Chicago, IL, USA). The continous
variables were analyzed by independent sample t-test. The p-value was taken at <0.5 as significant.

Results: The study proves bulky granulation tissue formation in NS extract oil group compared to controls with
statistically significant differences on 5™, 9 and 14" days (p=0.0001). The overall content of granulation tissue was
nearly double on all three days in NS group compared with the controls. Our study shows that NS extract oil induces
angiogenesis, fibroblast proliferation and collagen synthesis as observed on the histological examination. The study
proves that the blood capillaries are found more in NS oil extract group and similarly more fibroblast and collagen
fibers. The findings of present study indicate that NS oil extract has soothing effect on the skin and blood vessels
reaction to injury. The findings reveal better healing in NS extract oil group regarding the wound size and healing.
Conclusion: The NS extract oil produces granulation tissue formation as topical agent in cutaneous wounds in
rabbit model. It is concluded that the NS extract oil induces angiogenesis, fibroblast proliferation and collagen
synthesis, however further studies are recommended.
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INTRODUCTION Mature seeds are edible and extensively used as a

carminative, condiment and as an aromatic spice in
Nigella sativa (NS) L. Ranunculaceae, commonly cooking and breads making. The ground seed can be
known as black seed or black cumin, is naturally — mixed with honey or sprinkled on salads’. To a
distributed in some regions of Pakistan and other South ~ common Islamic belief NS seed is a remedy for every
East Asian countries 2. The cultivation of NS plant  disease except death. NS seeds are used traditionally for
can be traced back to the kingdom of Assyrians and  treatment of a broad array of diseases and conditions
Ancient Egyptians. These civilizations are more than ~ such as asthma, hypertension, diabetes, inflammation,
3,000 years old.® The NS plant grows best in the Egypt ~ cough, bronchitis, headache, eczema, fever, dizziness
because of favorable environmental conditions for its and gastrointestinal disturbances. NS oil extract has
cultivation and the best seeds are imported from the  also  antipyretic,  analgesic,  anti-inflammatory,
Egypt also.* In Pakistan, it is commonly known as antimicrobial, and anti-neoplastic activity 2. The seed
“Kalonji”.> The NS plant and its seeds has great  contains mucilage, crude fiber, fixed oil, sugars, resins,
importance in the old systems of therapeutics such as alkaloids, flavonoids, sterols, tannins, saponins and
Unani and Ayurverdic and also in the modern  essential 0il**°. Some of these activities could be due to
Allopathic system of medicine. The NS seeds and oil ~ the volatile and fixed oils that contain active
are being imported from India, Egypt, Sri Lanka, Iran compounds. Fixed oil is rich of unsaturated fatty acids,
and few other countries for medicinal purpose. ¢  especially linoleic and oleic acid. Thymoquinone (2-
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methyl-5-isopropyl-1,4-benzoquinone, TQ) is main
active compound of the essential oil that is considered
as a responsible agent for many of pharmacological
effects of seeds such as, antioxidant, analgesic and anti-
inflammatory actions®1°. Healing of wounds remains a
challenge to modern medicine. Though many of
antiseptic drugs have been used for treatment of
wounds but they cause adverse reactions like allergy
and toxicity when used for a long period**4, From a
search in local literature revealed a few studies are
available on the effect of NS extract oil on granulation
tissue in wound healing. The present study aims to
observe the effect of NS extract oil on granulation
tissue formation in a rabbit model.

MATERIALS AND METHODS

The present study was conducted at the animal house,
Department of Anatomy, Isra University Hyderabad
from May-October 2012. The animal house is well
ventilated, provided with facility of stainless steel
cages, normal humidity and temperature with 12 hour
light-dark cycles. Animals can dangle freely having free
access to animal chaw like fresh alfalfa and water.
Twenty male adult Wistar rabbits were included in this
experimental study according to inclusion criteria of
age 7 month to 1 year having weight of 1.0-1.5 kg. The
animals were divided into two groups;

Group I. (n=10) rabbits in which skin wounds were
treated with 1% pyodine solution daily and

Group Il. (n=10) in which Nigella sativa extract oil was
applied on infected skin wounds to examine the
granulation tissue.

An electrical clipper was used for skin shaving. 1%
intradermal Xylocaine was injected to anesthetize the
shaved skin. An area of 12 mm of skin was subjected to
repeated adhesive tape stripping until the epidermis and
dermis were completely removed. The wounds were
left open for regenerative purpose according to protocol
in both groups respectively. The granulation tissue was
examined and compared on 5", 91" and 14" days in both
groups. The wounded skin samples were collected after
sacrificing the rabbits on 5" and 14" days for
histological examination. The animals were sacrificed
by over-dose of Ketamine and Xylazil as described by
Nayak et al. (2006).> The tissue samples were fixed in
marked containers, containing 10% formaldehyde as
preservative. The tissue samples were embedded in
paraffin, cut into 5 um thick sections and stained with
Hematoxylin-Eosin (H & E) and Masson’s trichrome
staining.

The data was processed on SPSS version 17.0 for
Windows release (Chicago, IL, USA). The continous
variables were presented as mean+SD and graphs. The
continous variables between groups were calculated by
independent sample t-test. A p-value of <0.5 was taken
statistically significant.

RESULTS

In present study, we observe bulky granulation tissue in
NS group compared with controls with significant
differences on 5", 9™ and 14™ days (table. 1) with
highly significant p-value (p=0.0001). The overall
content of granulation tissue was nearly double on all
three days in NS group compared with the controls.
(Table. I) (Graph. 1-3). Our study shows that NS extract
oil induces angiogenesis, fibroblast proliferation and
collagen synthesis as observed on the histological
examination (Figure 2). The study observes that the
blood capillaries were found more in NS group
compared with controls and similar were the findings
for the fibroblast and collagen content. (Figure I. vs.
Figure 2). The degree of inflammation as observed by
simple signs of inflammation viz; the hotness, redness
and swelling of wounded area revealed significant
differences between groups. The rabbits in control
group show more redness, hot and swollen wounds
compared to NS group. The observation of present
study indicates that NS extract oil has soothing effect
on the skin and blood vessels reaction to injury. We
also observed better healing in NS group regarding the
wound size and healing.

Table No.1: Granulation tissue formation on 5, 9 and 14

days (mm¥*)
Granulation Group 1. Group II. p-value
tissue (Days) (Pyodine) (Nigella
(n=10) sativa) (n=10)

Granulation 51+163 81+1.10 0.0001
tissue (5™ day)
Granulation 5.8+£1.90 10.2+1.75 0.0001
tissue (9" day)
Granulation 6.8+1.98 10.9+0.87 0.0001
tissue (14" day)
*millimeter
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Figure No. 1: Granulation tissue showing a few blood
vessels, and collage fiber in Pyodine group (compare with
Figure. 2)
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Graph No.1: Granulation tissue in control and experimental (Nigella sativa) groups on 5" day
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Graph No.2: Granulation tissue in control and experimental (Nigella sativa) groups on 9™ day
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Graph No.2: Granulation tissue in control and experimental (Nigella sativa) groups on 14" day
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Figure No.2: Granulation tissue showing blood
capillaries, fibroblast and collagen fibers in Nigella
sativa group (compare with Figure 1)

DISCUSSION

Our present study shows that the rabbits which received
NS extract oil as topical agent developed bulky
granulation tissue formation compared to controls. This
shows NS extract oil induces angiogenesis, fibroblast
proliferation and collagen synthesis as observed on the
histological examination. The Al-Douri et al. (2010) 6

conducted a prospective study on wound healing effect
of NS on oral ulcers in rabbits and reported that the
epithellialization and healing of oral ulcers was
completed within three days in NS group compared
with controls. It strongly suggests role of NS in
angiogenesis and connective tissue formation. Our
present experimental study conducted on rabbits as
animal models produced equivalent findings to previous
study of Al-Douri et al. (2010) *6 and this supports our
finding that the NS has granulation tissue inducing
effect. The granulation tissue as measured on fifth,
ninth and fourteenth days was significantly greater in
NS oil extract group compared to controls (p=0.0001)
(Table. I). Our findings are in agreement to previously
published studies mentioned in literature®” 8 °. Many
studies have been conducted on animal models to test
and compare the antimicrobial and wound healing
potential of NS extract oil with other agents including
modern antibiotics.''® The NS extract oil as wound
healing and granulation tissue inducer has been studied
in rats % 2°, Guinea pigs 2*?? and the pigs.? The wound
healing effect of NS extract oil was compared with
control groups and significant differences were
observed. (Table. 1) The findings of present research
work regarding the effect of NS extract oil on wound
healing are in agreement with previous studies.*”?* We
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observed better wound healing in the NS group
compared with control group. (Figure | & I1) One study
from Saudi Arabia reported positive association wound
healing effect of NS compared with antibiotic group,
but the NS group exhibited a mild retardation in the
wound granulation tissue compared controls.?® This
finding is not in consistency with our current and
previous studies.t’?* But, in our opinion this mistake
might has been by researcher’s bias, quality of NS
extract oil, data collection or statistical analysis.
Another study Y7 reported better wound healing in the
NS extract oil group compared to controls as evidenced
by bulky granulation tissue formation. Our present
study shows comparable findings of granulation tissue
in animal groups applied with NS extract oil. Hence,
our present study supports previous reports that the NS
oil extract has healing effect on cutaneous wounds in
animal models. In a study, the NS oil was used to
observe wound healing effect in rats. And it was
observed that the wounds in NS extract oil groups were
healed in a shorter time compared to antimicrobials and
pyodine.? The findings are comparable to our present
study. Our findings of NS extract oil as wound healer
and inducer of granulation tissue formation is in
agreement to studies conducted previously as
mentioned above. This proves that the NS extract oil
has effect on angiogenesis, fibroblast proliferation and
collagen tissue synthesis, which should be searched in
further studies.

CONCLUSION

The present study shows that the NS extract oil as
topical agent produces granulation tissue formation in
induced cutaneous wounds in rabbit model. Hence, it is
concluded that the NS extract oil induces angiogenesis,
fibroblast proliferation and collagen synthesis, however
further studies are recommended to be conducted at
molecular level with large sample size, sophisticated
instrumentation and modern techniques to elaborate the
effects Nigella sativa.
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