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Abstract: This study mvestigated the effects of Nigella Sativa L. (NS) and Urtica Dioica L. (UD) on the
number of Mast Cells (MCs) in Carbon tetrachloride (CCl,)-treated rats. A total of 35 healthy male Sprague-
Dawley rats were divided into 5 equal groups. All groups, expect control group, were injected subcutaneously
with 0.8 ml, CCl, per kg body weight twice a weel for 45 days and then CC1, + UD-treated, CC], + NS-treated
and CCl, + UD + NS-treated rats received a daily intraperitoneal injection of 0.2 mL kg™ NS or/and 2 mL kg™
UD oils for 45 days starting on day 46. Thymus, spleen and mesenteric lymph nodes were sampled, stained with
1% aqueous tolmidine blue and examined microscopically. The thymus, spleen and lymph nodes of CCl,-
exposed animals contained significantly increased numbers of MCs compared with control group, CC1, + UD-
treated, CCl, + NS-treated and CCl, + UD + NS-treated rats (p<0.05). However, when exposed rats were also
treated with UD, NS or UD + NS, a decrease in MCs was observed. These results demonstrate that UD and NS
decrease the number of MCs induced by CCl, in the lymphoid tissues of rats.
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INTRODUCTION

Herbal products have a long history of use based on
religious and cultural traditions in which plants are viewed
as health remedies (Huxtable, 1992). People living in
widely separated cultures with no obvious means of
communication are known to use the same plants for
similar health problems (Fransworth, 1984).

Nigella sativa (N. sativa), commonly known as
black seed or black cumin, is an important medicinal
herb. Nigella sativa seeds are commonly eaten alone
or in combination with honey and are included in
many food preparations. Nigella sativa L. contams
>30of a fixedoil and 0.40-0.45 w w™" of a volatile oil.
The volatile o1l possesses msecticidal, bronchodilating,
immunopotentiating (Haq et of., 1999; Kadi and Kandil,
1987) antibacterial (Hanafy and Hatem, 1991) hypotensive
(Zaoui et al., 2000) choleretic, antitumoral (Salomi et al.,
1992) antifungal (Khan et af., 2003) antihelminthic and
antiasthmatic properties (Tahir et al., 1993). The effects of
black seed have recently been evaluated in clinical and
animal studies (Tennekoon et al., 1991).

Urtica Dioica L. (UD), stinging nettle, 13 a plant
belonging to the plant family Urticaceae. Tt is endemic in
many parts of Turkey and the seeds have long been
widely used in folk medicine, particularly in the therapy of

advanced cancer patients (Davis, 1965). Some beneficial
properties of this plant such as anti-inflammatory effects
(Obertreis ef al, 1996, Riehemann et al, 1999) and
stimulation of proliferation of human lymphocytes
(Wagner ef al., 1989) have been reported.
Carbon  tetrachloride (Ccely i
hepatotoxic chemical agent that can cause liver
cirrhosis, a disease in which 3 are a variety of systemic
immunological abnormalities, such as polyclonal
hypergammaglobulinaemia, auto-antibody production,
decreased cellular immunity and decreased natural killer
activity (Kita et al, 2001, Nakamura et al., 1983).
Immunotoxicity can be detected in primary lymphoid
organs (bone marrow and thymus) and/or in secondary

a selective

lymphoid organs such as the spleen, lymph nodes and
Pever’s patches (Bice and Muggenburg, 1988; Bice et al.,
1980). Several authors (Bice and Muggenburg, 1988;
Sopori et al., 1989) have demonstrated the autonomy of
the immune compartments. Mast cells are a group of long-
living cells of bone marrow origin that are commonly
found m the skin and the gastromtestinal and respiratory
systems. They are known to be present in normal and
pathological livers (Grizzi et af., 2003). A number of
studies have indicated that MCs are associated with
hepatic fibrosis as they promote fibroblast growth,
collagen synthesis and may inhibit extracellular matrix

Corresponding Author: Turan Karaca, Department of Histology and Embryology, Faculty of Veterinary Medicine,
University of Yiiziincil Yil, Kampiis, 65080, Van, Turkey



JoAmim, Vet Adv., 6 (S} a0l-a0s, 2007

degradation by means of inhibitors of metalloproteases
(Farrell et al., 1995; Neubauer ¢f @l., 2001; Armbrust f af.,
1997). Mast cell density is a valid index of acute liver
inflammation.

The aim of the present study was to investigate the
effects of essential oils derived from N3 and UD on the
numerical distribution of Mast Cells (M Cs) in thymus,
spleen and mesenteric lymph nodes in CCl,-treated rats.

MATERIALS AND METHODS

Plant materials and exiraction procedure: The NS and
UD seeds used in the experiment were purchased from a
local herbal shop in Van, Turkey. Voucher specimens
have been retained at the Depariment of Biochemistry,
Yuzuncu Yil University, Van, Turkey for future reference.
The zeeds of NS were powdered in a mixer, placed in a
distillation flask and the volatile oil with 0.2% yield was
collected by steam distillation. The fixed oil of UD was
extracted with the help of a rotary evaporator apparatus
using diethyl ether as solvent.

Treatment of rats: A total of 35 healthy male Sprague-
Dawley rats, weighing 150-200 g and averaging 5.5
months of age were randomly allotted into one of 5
experimental groups: Confrol, A {Ccl, + NaCl treated),
B (Cc, + UD freated), C (Ccl, + NS ftreated) and
D (Cd, +UD + NS treated), each containing 7 animals.
All groups received Ccl, (Merck, M =153.82 g moL ™,
1 litre = 1.59 kg, Germany at a rate of 0.8 mL kg™’ body
weight subcutaneously, twice a week for 45 days starting
on day 1), expect confrol group. Thereafter, B, C and D
groups received daily iniraperitoneal injections of 0.2 mL
kg™ ! NS or/and 2 mL kg~ ' UD oils for 45 days starting on
day 46, while group A received only 2 mL kg~' normal
galine solution. All rats were housed in macrolon cages
under standard laboratory conditions (light period 7 a.m.
to 7 p.m., 21 + 1°C, rat food and tapwater freely available).
All animals received humane care according to the criteria
outlined in the Guide for the Care and Use of Laboratory
Animals prepared by the National Academy of Sciences
and published by the WNational Institute of Health. The
experiment lasted 45 + 45 days.

Histological analysis: Rats were sacrificed at the end of
the experiment. The gpleen, thymus and mesenteric lymph
nodes were diszsected and fixed in Mota’s fixative (Basic
Lead Acetate (BLA) at room temperature for 48 h, set in
paraffin and 6 pm thick cross-sections were processed
routinely for light microscopy (Kanter ef al., 2004) by
staining with toluidine blue (1% aqueous solution). Mast
cells were identified by the characteristic metachromatic
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staining of secretory granules by toluidine blue. Tissue
sections were examined under light microscopy (x400) and
the number of M Cs counted in random high-power fields
using a Nikon Optiphot II light microscope incorporating
a square graticule in the eyepiece (eyepiecex10, objective
x40, a total side length of 0.225 mm). Mast cell density
was assessed by counting the number of cells in 200 high
power fields in lymphoid fissue preparations of each
group. The MC density in each site was calculated and
recorded as MC numbers mm ™2

Statistical analysis: The data were expressed as the
meantStandard deviation (SE). The Bartlett test was
used in order to determine whether the data were
heterogeneous or homogeneous. The Bonferroni multiple
comparison procedure was then used to identify
differences between means. Differences were considered
significant at p<<0.05.

RESULTS AND DISCUSSION

At the end of the experiment, no morphological
differences were foundin MCsin the lymphoid tissues of
CCly-treated rats in the experimental groups. The MCs
varied in shape from ovoid to elongated.

Thymus: In all group, MCs were extremely large in the
subcapsular areas. However, MC density was higher in
close proximity to the arterial vessels and medulla region
of thymus than in the cortical region (Fig. 1 and 2). In
thymus Ccly-Group Animals (Group A), the number of
degranulated M Cs was increased in the medullary sinuses
and around blood vesszels and there were MCs in high
numbers (82.7+12.0; meantSE per 1 mm? (p<0.05)
compared with the other experimental groups and conirol

group.

Toluidine blue staining, thymus of rats CCly
group (Group A), mast cells (arrows), C: Cortex
and M: Medulla, Bar= 60 pm
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Fig. 2 Toluidine blue staining, thymus of rats CCl,+UD
group {(Group B), mast cells (arrows), C: Cortex

and M: Medulla, Bar = 60 pm

Toluidine blue staining, mesenteric lymph node
of rats CCl4+NS (Group C), mast cells (arrows),
MC: Medullary cord, M3: Medullary sinus, Bar =

60 pm

Fig. 3: Toluidine blue staining, spleen of ratz CCI4+NS
{(Group ), mast cells (arrows), L: splenic
corpuscle, R: red pulp, Bar = 60 um

Spleen and mesenteric lymph nodes: In the spleen in
particular, MCs were localised in zinuses of red pulp,
where they were found predominantly around blood
veszels, whereas MCs were not observed the white pulp
(Fig. 3). In the control, groups A, B, C and D spleens,
Mcs were distributed into experimental groups as
follows: 21.6+6.1, 33.6+10.3, 16.2+3.5, 22.8+7.5 and
20.1+5.4 (mean<SE per 1 mm?), respectively. Similarly, for
mesenteric lymph nodes MCs were not present within
lymph follicles in any of the groups. The MCs of lymph
nodes were usually localized in the subcapsular areas,
capsule and trabeculae and medulla region. Some of the
MCs in the tissues of the CCl,-treated experimental group
A were degranulated (Fig. 4 and 5). The distribution of
MCs in control and experimental groups was: 46+7.8,
157.4+16.7,62.5+£12.6,80.0415.4 and50.8+6.8 (meant SE per
1 mm?), respectively.

The numbers of MCs in the thymus, spleen and
mesenteric lymph nodes of the four groups are shown in
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Fig. 5:

Toluidine blue staining, mesenteric lymph node
of rats CCl,+UD+NS group (Group D), mast cells
{arrows), M: Medullary sinus, MC: Medullary
cord, Bar = 60 um

Table 1: Numbers of mast cells* in the lymphoid organs (thymus, spleen,
mesenteric lymph nodes) of rats exposed to CCly (Groups A-D)
plus extracts of essential oils from Migella Sativa (NS) andfor
Urtice Diotca (UD) (Groups B-D)

Organ
Group Thymus Spleen M. Lymph Modes
Control 48.4+8.5¢ 21.626.1° 46+7.8°
A CCl, B27t12.0 33621032 157411677
B: CCly+ UD 71.815.4% 16,2£3 5° 62 5£12.6°
C: CCl, + NS fifi. 38,67 22 B+7.50 %0.0£154%
D: CCly +
UD+ NS 51.2+14 5 20,145 40 50,8468

*&1l samples staned with toluidine blue (1% agueous solution).
Values are meantStandard dewiation (SE), each group n = 7, Means
followed by different letters wathin columns are significantly different
(p<0.0%)

Table 1. The numbers of MC in thymus, spleen and
mesenteric lymph nodeg of the animals exposed to CCl,
{Group A) were significantly (p<0.05) higher than for CCl,
+ UD (Group B), Ccl, + NS (Group ), CCl, +UD+NS



J. Anim. Vet. Adv., 6 (3): 601-605, 2007

(Group D) and control group. Although, in thymus, 3 were
no differences in the number of MCs at Group B and C
compared with other groups. Similarly, there were no
differences m the number of MCs at Group C and D
compared with other groups at the spleen. MC numbers
were significantly increased in the Group A at mesenteric
lymph nodes (p<0.05). Our study 1s the first to show a
linear change n the number of MCs i lymphoid tissues
as a result of CCl, exposure. In a previous study (Karaca
and Simsek, 2007) we demonstrated that the numbers of
MCs m the ovary of lead-exposed rats were decreased by
treatment with Spirulina.

Lymph node sinuses of unstimulated rats contain
macrophages, lymphocytes, plasma cells and MCs
(Karaca and Simsel;, 2007). Mast cells appear mainly in the
medullary smusoids of mesenteric lymph nodes to
varying extents and occasionally in the other sinuses
Majeed, 1994). In our study, in contrast to Majeed (1594)
we found that MCs were largely localised in the
subcapsular area, capsule and trabeculae. We also found
that NS or UD treatments (alone or combination) for 45
days decreased the elevated numbers of MCs in CCl,-
treated rats; MCs were significantly decreased in organ
compartments of thymus, spleen and lymph nodes of
group B (CCl, + UD-treated), group C (CC1, + NS-treated)
and group D (CCl, + UD + NS-treated) compared with
Group A (CCl, + NaCl-reated) (p<0.01). To our
knowledge, this 1s the first study showing the effect of
UD and NS oils on the numbers of MC in the lymphoid
tissues of CCl,-treated rats.

CONCLUSION

It is concluded that since oils derived from Nigella
sativa and Urtica dioica decrease the numbers of mast
cells in rats showing symptoms of carbon tetrachloride
toxicity, these herbal plants should be further studied for
use in the treatment of allergic diseases.
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