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INTRODUCTION

The black secd (Nigella sativa), a member of the Runuculaceae family, is an
annual plant growing in countrics bordering the Mcditerranean sea (Jansen, 1981).
It is one of the native plants that arc widely distributed in Egypt (Hashem and El-
Kiey, 1982). In Arabian folk medicine, the black seed and its constituents, especially
oils, have been used for treatment of many diseases such as diabetes, hypertension,
bronchial asthma and rheumatism (Hashem and El-Kiey, 1982), Moreover, Nigella
sativa seeds are digestive stimulants as well as carminative, diuretic, anti-helmintic,
antitumor activity (Hassan and El-Dakhakhny, 1992}, an immune modulating ef-
fect (EI-Kadi et al., 1987) and cytoprotective effect on tissucs exposed to cytotoxic
agents (E}-Kadi et al.,, 1987). It is reponed that the secds contain fixed and volatile
oils which contain thymogquinone (El-Dakhakhny, 1995). It has been reported that
thymoquinone protects organs sgainst oxidative damage induced by a variety of free
radical generating agents (E1-Tahir et al,, 1993). 1t was reported also that thymoqui-
none has an anti-inflammatory activity in rats and inhibits eicosanoids generation in
leukocytes (Ligumsky et al,, 1995) and non ¢nzymatic peroxidation in brain phos-
pholipid liposomes (Kolbasa et al., 1998). Thymoquinone reduces frec radical gen-
eration cspecially hydroxyl radicals. These hydroxyl radicals are known to play a
major role in the pathogenesis of’ gastric mucosal ulcer (Kolbasa et al., 1998).

Indomethacin is widely used in treating many diseases as rheumatic diseascs,
gout and fevers, Many toxic and side effccts can be seen due to the use or abuse of
indomethacin, especially thosc related to the gastrointestinal tract due to its local
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irritant effect, that leads to gastric erosion and ulceration (Houghton et al., 1995), It
is clear that Nigella sativa has a very low toxicity on oral administration (Zaoui et
al., 2002), so the present work was done to study the ability of Nigella sativa oil as a
cytoprotective agent against oxidative gastric mucosal damage induced by local irri-
tant effect of indomethacin in albino rats. Also, the study of the histological effect of
indomethacin on gastric mucosa and effect of Nigella sativa oil on gastric mucosal
lesion induced by indomethacin were studied.

MATERIAL AND METHOQODS

The present study was carried out on 28 adult male albino rats weighing 200 -
250 gm. kept for two weeks under optimal environmental conditions for accommo-
dation. Rats were fed on a dict consisting of wheat and bread soaked in milk. The
animals had free access 1o water. The rats were divided into four equal groups :

Group 1;
The animals received oral 1 ml saline daily for two weeks and served as control

group.

Group 2 ;

The animals received oral Nigella sativa oil obtained from Pharco pharmaceuti-
cal - Alexanria - Egypt in a dose of 0.88 gm / kg. B.W. aily (El-Dakhakhny et al.,
2000) for two weeks.

wroup 3 :
The animals received oral indomethacin capsules (Memphis - Cairo) in a dose
of 30 mg / kg. B.W. daily (Ahmed and Mahmoud, 1998) for two weeks.

Group 4 ;

The animals received oral Nigella sativa oil in a dose of 0.88 gm / kg. B.W. and
oral indomethacin capsules in a dose of 30 mg / kg. B.W. daily for two weeks. The
rats remained without food for one day prior to ether anesthesia (except for water) (o
avoid mixing of food with the gastric secretions, then the gastric secretion was col-
lected according to the method of Niida et al., (1991).

Brietly, abdomen was incised and both the stomach and duodenum were
exposed. An acute fistula (inside diameter = 3 mm) made with a polyethene tube,

- 152 -


echo
Rectangle

echo
Rectangle

echo
Rectangle

echo
Rectangle

echo
Rectangle

echo
Rectangle


inserted into the stomach from a small incision made in the duodenum and held in
place by a ligature around the pylorus. The esophagus was clamped to prevent reflux
and loss of gastric secretion. The gastric secretion was collected every hour for four
hours to get an enough amount for the analysis, The following parameters were de-
termined :
1. Volume of gastric secretion, and gastric free acidity according to the method
of Varley (1969).
2. Gasiric peptic activity according (o the method of Sanyal et al. (1971):
3. Mucin content of gastric secretion according to the method of Richard
(1959).
4. Gastric mucosal histamine by florometric method of Lorenz et al. (1971).
5. Gastric glutathione content according to the method of Owens and Belcher
(1965).

Histological procedures :

The gastric tissue samples were prescrved in 10% formol saline and processed
for paraffin block preparation, The sections were stained by haematoxylin & eosin
(H & E), then examined for histological changes.

Statistical Analysis :

Student's "t" test was used for the evaluation of statistical significance. Differ-
ences were considered significant at P < 0.05 level. All values were expressed as
means = SE.

RESULTS

1. Effects of oral administration of Nigella sativa oil on volume of gastric secre-
tion (ml/ h) in albino rats treated by oral indomethacin :

Administration of oral Nigclla sativa oil daily for two weeks in a dose of (.88 *
gm / kg. B. W, in albino rats produced non-significant cffect on the vulume of gas-
tric secretion, (P > 0.05). Oral administration of indomethacin produced a significant
increase in the volume of the gastric secretion which decreased significantly after
combination of oral Nigella sativa oil and indomethacin (P < 0.05), (Table 1) &
(Fig. 1).
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2. Effects of oral administration of Nigella sativa oil on gastric free acidity (u M
/ L) in albino rats treated by oral indomethacin :

Oral administration of Nigella sativa oil daily for two weeks produced a non-
significant change in the gastric free acidity (P > 0.05). Oral administration of indo-
methacin produced a significant reduction in the gastric free acidity after two weeks,
compared to control (P < 0.05), After giving of oral Nigella sativa oil and indometh-
acin, there is significant increase in gastric {ree acidity (P < 0.05) (Table 2) & (Fig.
.

3. Effects of oral administration of Nigella sativa oil on gastric peptic activity
(ml/ h) in albino rats treated by oral indomethacin :

Oral administration of Nigella sativa oil daily for two weeks produced a non-
significant change in peptic activity. Indomethacin administration produced a signif-
icant increase in the gastric peptic activity compared to control (P < 0.05). A signifi-
cant reduction of gastric peptic activity was observed after oral administration of Ni-
gella Sativa oil and indomethacin compared to oral indomethacin (P < 0.05) (Table
3) & (Fig. 3).

4. Effects of oral administration of Nigella sativa oil on gastric glutathione (mg /
gm tissue) in albino rats treated by oral indomethacin ;

Oral administration of Nigella sativa oil daily for two weeks produced a signifi-
canf increase of the gastric glutathione content compared to the control (P < 0.05).
Oral indomethacin administration for two wecks produced a significant reduction in
the gastric glutathione content (P < 0.05). Oral administration of Nigella sativa oil
with indomethucin produced a significant incrcase of the gastric glutathione content
compared to oral indomethacin (P < 0.05). (Table 4) & (Fig. 4).

5. Effects of oral administration of Nigella sativa oil on the gastric histamine
content (mg / gm tissue) in albino rats treated by oral indomethacin :

Oral administration of Nigella sativa oil daily tor two wecks produced a signifi-
cant decrease in the gastric histamine content compared to control (P < 0.05). Oral
administration of indomethacin ddaily for two weeks produced a significant increase
in the gastric histamine content compared to control (P < (.05). A significant reduc-
tion was observed after oral administration of indomethacin and Nigella sativa oil
compared to oral indomethacin (P < 0.05) (Table 5) & (Fig. 3).
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6. Effects of oral administration of Nigella sativa oil on gastric mucin content
(mg hexose %) in albino rats treated by oral indomethacin :

Oral administration of Nigella sativa oil daily for two weeks produced signifi-
cant increasc of the gastric mucin content compared 1o control (P < 0.05). Oral ad-
ministration of indomethacin produced a significant reduction of the gastric mucin
content compared 1o control (P < (.05). There was significant increase of the gastric
mucin content after administration of Nigella sativa oil and indomethacin compared
1o oral indomethacin, (P < 0.05), (Table 6) & (Fig, 6).

Histological Examination :
1. Control Stomach :

The surface cpithelial cells which are mucus secreting cells formed a continu-
ous cpithelial sheet that covered the gastric surface and line pits of gastric glands.
All the cells of the surface, gastric pils and gastric glands were intact and normal,
There was no cvidence of erosions or hemorrhages in the gastric mucosa (Figs. 7 - a
& b).

2. Effects of oral administration of Nigella sativa oil on gastric mucosa :
As control group.

3. Effects of oral administration of indomethacin on gastric mucosa ;

Histological cxamination revealed mucosal damage in the form of superficial
erosions (Fig, 8 - a). These crosions (ulcers) were multiple, smatl in size and not
reaching the muscularis mucosa layer. Subepithelial tissues showed hemorrhage, ed-
ema and the blood vessels are numerous and dilated, There is mononuclear cellular
infiltration in the lamina propria of the gastric mucosa. Gastric glands are reduced in
mumber. The glands present all arc abnormat in morphology and distribution. Some
areas showed hyperplastic gastric glands, (Fig. 8 - b). Other arcas showed gastric ul-
ceration covering a bier like network of hyperplastic and metaplas:ic gastric pits
(Fig. 8 - ¢). Third arcas revealed marked destruction of the upper parts of the gastric
glands, (Fig. 8 - d).

5. Effects of oral administration of Nigella sativa oil with indomethacin on gas-
tric mucosa :

Therc was rencwal of epithclium 1o line the surface of the stomach and gastric

pits again, Also there was a significant increase in the gastric 2lands and return of
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these gastric glands to the control pattern, No evidences of erosions (ulcerations)
(Fig. 9).

Table 1 : Effects of oral administration of Nigella sativa oil on volume of gas-
tric secretion (ml / h) in albino rats treated by indomethacin.

Mean SDx S.E. % Ty T,
Control 1.4 0.13 0.05
NSO L38 0.13 0.05 0.85
Indomethacin 26 0.21 0.08 12.8% ]
NSO + 1.85 0.12 0.04 6.8* 0.3%
Indomethacin

NSO = Nigella sativa oil.

* = Significant (P < 0.05).

T1 = NSO, or indomethacin, or NSO + indomethacin compared to control.
T2 = NSO + indomethacin compared to indomethacin.

Table 2 : Effects of oral administration of Nigella sativa oil on gastric free
acidity (mEq /L) in albino rats treated by indomethacin.

Mean (6) SD + SE.t Ty T,
Control 31 1.03 0.39
NSO 335 1.2 0.45 1.01
Indomethacin N__Z_SL - 0191 0.34 10.3*
NSO + 354 0.77 0.29 2.7 15%
Indomethacin

* = Significant (P < 0.05).
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Table 3 : Effects of oral administration of Nigella sativa oil on peptic activity
(1M /L) in albino rats treated by indomethacin.

Mean (6) SDhzx SE T, T,
Control 79.2 1.79 0.68
NSO 78.7 1.1 0.42 0.63
Indomethacin 85.5 1.711 0.65 6.7*
——— T b ]
NSO + W 80.1 0.95 0.73 09 5.5%
Indotmethacin

* = Significant (P < 0.05).

Table 4 : Effects of oral administration of Nigella sativa oil on glutathione con-
tent in (mg / gm tissue) in albino rats weated by indomethacin.

Mean (6) SD+ SE. £ T, T,
Control 0.66 0.02 0.009
NSO 0.91 0.03 0.01 25+
Indowethacin §| - 0.38 0.02 0.01 g*
NSO + 0.69 0.02 0.008 3* 31+
Indomethacin

* = Significant (P < 0.05).

Table 5 : Effects of oral administration of Nigella sativa oil on gastric hista-
mine content (mg / gm tissue) in albino rats treated by indomethacin,

Mean (6) sD+ SE.x T T
Control 310 2.16 0.81
NSO 240 1.41 0.53 7.2%
Hln_doﬂt—hacin M5 1.39 _ 0.52_ 36
NSO+ | 22 79 | oe | e | sse
Indomethacin

* = Significant (P < 0.05).
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Table 6 : Effects of oral administration of Nigella sativa oil on gastric mucin
content (mg / hexose %) in albino rats treatcd by indomethacin.

Mean (6) SD+ SE.t T W,
Control 510 2,16 0.37
NSO 72.5 222 0.84 23.6*
Indomethacin 8.7 1.97 o 15.0*
NSO + 592 ! 1.79 ' 0.68 10.6* 20.5%
Indomethacin

* = Significant (P < 0.05).

Flg.(1): Effects of oral administration of Nigelia Sativa oli on velume
of gastrit secretion (mii) in atbino rats treated by Indometacin

Conlral . NSO - Indam, NSO+Indom

Fig. (1) : Effects of oral administration of Nigella Sativa oil on volume of
gastric sccretion (ml /h) in albino rats treated by indometacin,
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{mEqg/l)

uM/L

Fig.(2): Effects of oral administration of Nigella Sativa oil on gastric
free acidity (mEqg/1} in atbino rats treated by indomethacin

Control NSO . Indom NSO+indom

Fig. (2) : Effects of oral administration of Nigella Sativa oil on gastric free
acidity (mEq /1) in albino rats treated by indometacin.

Fig.{3): Effects of oral administration of Nigeslla Sativa oll on peptic activity
{uM/L) in albino rats treated by indomathacin.

14

Canlrol NSO Indorm, . NSO+Indom

Fig. (3) : Effects of oral administration of Nigella Sativa oil on peptic activi-
ty (UM /L) in albino rats treated by indometacin.
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Fig.(4) Effects of ora) administration of Nigelia Sativa oll on glutathlone content in
(mg/gm tissus ) in albino rats treated by Indomethacin .

mgigm 0.

convol NSO Indom. NSO+Indam

Fig. (4) : Effects of oral administration of Nigella Sativa oil on glutathione
content in (mg / gm tissue) in albino rats treated by indometacmn.

Fig.(5): Effscts of oral administration of Nigelia Sativa ol on gastric
histamine content (mg/gm tissue) In athino rats treated by Indomethaci

mglgm tissue
(mglg )15

Control NSO Indom. NS5O+indom

Fig. (5) : Effects of oral administration of Nigella Sativa oil on gastric hista-
mine content (mg / gm tissue) in albino rats treated by indometacin,
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Fig.(6): Effects of orat administration of Nigella Sativa oil on gastric mucin
canent (mghexose%) in albino rats treated by indomethacin,

Fig. (6) : Effects of oral administration of Nigella Sativa oil on gastric mu-
cin content (mg / hexose %) in albino rats treated by indometacin.

Fig. (7 - a) : A photograph of gastric mucosa from a control rat. The m -0sa
shows, that the surface mucus secreting cells form a continuous epithelial
sheet that cover the gastric surface and line the pits.-All the cells on the sur-
face, in gastric pits and gastric glands are intact and normal. There is no evi-
dence of erosion or hemorrhage in the mucosa.

(H. & E. x 100)
Fig. (7 - ) : Higher magnification showing the morphology of control gas-

tric glands.
(H. & E.. x 200)
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Fig. (8 - ) : A photomicrograph of a section of gastric mucosa from a rat re-
ceived indomethacin, showing ulcerated mucosal covering. The lamina pro-
pria shows mononuclear cellular infiltration.

(H. & E., x 200)

Fig. (8 - b) : A photomicrograph of hacmatoxylin and eosin stained section
of gastric mucosa from a rat received Indomethacin, Showing hyperplastic
gastric glands.

(x 200)
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mucosa from a rat treated with

Fig. (8 - ¢) : A photomicrograph of gastric
g ) P Rl ring a bier like network of hy-

indomethacin, revealed gastric ulcerahion cove
lastic and metaplastic gastric glands.
= ¥ ¢ (H. & E.. x 200)

Fig. (8 - d) : A photomicrograph of heamatoxylin and cosin stained section
of gastric mucosa from a rat a ministrated indomethacin reveals destruction
of the upper parts of the gastric glands. Note the muscularis mucosa.

{x 400
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Fig. (9) : A photomicrograph of gastric mucosa from a rat administrated in-
domethacin with Nigella Sativa oil showing more or less normal gastric

glandz. There is no evidence of hemorrhage or ulceration.
(H. & E., x 200)

DISCUSSION

Indomethacin has been widely used to induce experimental gastric lesion in an-
imals (Cho et al., 1985). A deficiency of endogenous prostaglandin (PGs) is widely
accepted as a major factor in the pathogenesis of gastrointestinal lesions caused by
indomethacin, A small amount of exogenous PGs prevents the induction and further
development of gastric ulceration (Vankolfschoten et al., 1983).

The present study revealed that oral administration of Nigella sativa oil for 2
weeks increased gastric mucin content and glutathione level, while the gastric muco-
sal histamine content and volume were reduced. At the same time there were non-
significant change in free acidity and peptic activity of the gastric guice. These re-
sults can explain the protective effect of Nigella sativa oil against the indomethacin
induced gastric damage in a manner similar to that observed with PGs
(Vankolfschoten et al., 1983), by counteracting indomethacin induced inhibition of
PGs synthesis. The increased glutathione level is in agreement with EL-Tahir et al.
(1993) who proved the antioxidative, and cytoprotective (El-Kadi et al., 1987) cf-
fect of Nigella sativa oil through increased glutathione level.

The decrease in the gastric mucosal histamine is in agreement with that of
Charkaraverty (1993) who proved that Nigella sativa and one of its constituents
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{polythymoguinone) in relatively low concentration inhibited in vitro histaminge re-
fease trom rat peritoneal mast cells. Moreover, Nigella sativa oil induced inhibition
of histamine release due to inhibition of adenylate cyclase on stimulation of phos-
phodiesterase aclivity (Satoch et al., 1981).

Indomethacin administration produced changes in the physiology of gastric
mucosa in the form of reduction in free acidity, mucin content and glutathione level,
as well as it produced an increase in gastric histamine content and peptic activity of
the stomach. '

Administration of Nigella sativa o1l with indomethacin resulted in increased
gastric mucin content and glutathione level. while the histamine content was de-
creased. This explained the protective effect of Nigella sativa oil against indometha-
cin induced ulcer. The role of Nigella sativa might be explained by the increased
glutathione level in gastric mucosa. This increase in glutathione level occurred by
reduction of glutathione depletion. This caused a decrease in indomethacin induced
gastric damage as reported by Jimmy et al, (1997). Glutathionc has a role in synthe-
sis of PGs (Cho et al., 1985) through prostaglandin synthetase which is capable of
svnthesizing PGE2 (Ghamdi, 2001).

The increase of PGE2 by Nigella sativa oil was proved by El-Dakhakhny et al.
(2000) and K1 Sayed (1998) who reported that treatment of normal and sensitized
animals by Nigella sativa oil showed marked increase in PGE? in the perfused guin-
ea pig lung, so it is clear that peostaglanding have an essential role in the protection
of gastric mucosa against indomethacin (Alarcon et al., 1993). Moreover, the de-
crease of gastric mucosal histamine Icvel by Nigella sativa oil has a gastric protec-
tive action, which reduces gastric ulcer (Charkaraverty, 1993), in addition to the
protective effect of gastric mucin that is increased by Nigella sativa oil (El-
Dakhakhny et al., 2000).

This study showed that administration of indomethacin alone (group 2) caused
histological changes in the form of multiple superficial small ulcers. destruction of
the upper parts of the gastric glands but therc was hyperplasia of the lower parts of
the glands. There was edema, hemorrhage and mononuclear cellular infiltration in
the lamina propria of the gastric mucosa. All these gastric changes most probably
due to decreased glutathione level (Jimmy et al., 1997), increased peptic activity,
local irritant effect and decreased gastric mucin content (El-Dakhakhny et al.,
2000) induced by indomethacin.

The mechanism by which indomethacin induces gastric injury is generally con-
sidered to involve also depletion of PGs, yet it has been proven more complicated
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than expected and involves multiple, closely interacting elements such as gastric hy-
permotility, microcirculatory disturbances, nevtrophil-endothelial cell interactions,
and superoxide radicals, in addition to PG deficiency (Ludmila et al., 2002),

The present study revealed that the morphological appearance is markedly im-
proved by administration of Nigella sativa oil with indomethacin as the gastric
glands remrned more or less (o the control pattern, The improvement was due to ele-
vation of glutathione level again, devreased peptic activity and increased gastric mu-
cin content.

It is concluded that treatment with indomethacin produced both physiological
and morphological damage to the gastric mucosa. Moreover, Nigefla sativa oil
caused marked improvement of thesc changes. It is advisable to use Nigella sativa
oil as an adjuvant therapy with indomethacin to prevent occurrence of gastric ulcera-
tion especially if it is used for long duration.

SUMMARY

The prescnt work was done to study the possible effects of Nigella sativa oil on
gastric sccretion and gastric mucosal lesion caused by pral indomethacin in albino
rats. The study was conducted on 28 adult male albino rats. The animals were divid-
ed into four aqual groups :

Group (1) received 1 ml saline orally for two weeks (control), group (2) re-
ceived Nigella sativa oil in a dose of 0.88 gm / kg. B.W. orally daily for 2 weeks,
group (3) reccived indomethacin in a dose of 30 mg / kg, B.W. orally daily for two
weeks, group (4) received Nigella sativa oil followed by indomethacin in the same
doses orally daily for two weeks. Under light ether anesthesia, the abdomen was in-
ciscd and both the stomach and duodenum were exposed. An acute fistula (inside di-
ameter = 3 mm) made with a polyethene tube, inserted into the stomach from a small
incision made in the duodenum and held in place by a ligature around the pylorus.
The csophagus was clamped (o collect the gastric juice. After four hours, the secre-
tion of the stomach was collected for determination of volume, free acidity, mucin
content and peptic activity. Then the rats werc decapitated, and gastric mucosa was
scrubbed for estimation of mucosal histamine and glutathione levels. Gastric tissues
were prepared and examined for histological changes.

The resulis showed that the oral administration of Nigella sativa oil in albino
rats produced a significant increase in mucin content and glutathione level and a sig-
nificant decreasce in volume of gastric secretion and mucosal histamine content.
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Indomethacin administration produced a significant reduction in free acidity and
glutatione level while it produced a significant increase in mucosal histamine con-
tent. Histological examination showed damage to gastric surface epithelium, de-
struction of gastric glands and subepithelial congestion. hemorrhage and cdema.
After animals were protected with Nigella sativa oil with indomethacin (group 4),
there was a significant increase in glutathione level, mucin content an free acidity
and a significant decrease in gastric mucosal histamine content. Also, there was
marked improvement of histological picturc with no evidence of hemorrhage. or ero-
sion and return of gastric glands to the control pattern. It is recommended to use
<nigella sativa oil as an adjuvant therapy with indomethacin to prevent development
of gastric ulceration.

REFERENCES

1. Ahmed A, and Mahmoud A. (1998) : Natural honey protective cffects against
asprin induced gastric lesions. Tanta Med. 1., 26 (1) : 1487 - 1502,

2. Alarcon, C.; Lopez, A, and Matilva, V. (1993) : Gastroprotection and prosta-
glandin E2 generation in rats by flavinoids of Dittirchia viscose. Planta Med., §9 :
497 - 501.

3. Charkaraverty, N, (1993) : Inhibition of histaminc release from mast cells by
Nigellone. Ann. Allergy, 70 (3) : 237 - 242.

4. Cho, C_; Ogle, C.; Wong, S. and Koo, M. (1985) : Elfect of zinc sulphate on
ethanol and indomethacin induced ulceration and changes in prostaglandin E2
and histamine level in the rat gastric glandular mucosa. Digestion, 32 : 288 - 295.

5. El-Dakhakhny, M, (1995) : Studies on Egyption Nigella Sativa. Some pharmac-
ological properties of seeds active principle in comparison to its dihydrocom-
pound and its polymer. Arzei-m forsch. (Drug Rescarch W Germany) 15 : 1227,

6. El-Dakhakhny, M.; Abd-el-Halim, M. and Aly, 8. (2000) : Effect of Nigella
Sativa oil on gastric secrction and ethanol induced ulcer in rats J Egypt soc Phar-
macol, Exp. Ther.. 19 (1) : 71 - 81.

7. El-Kadi, A.; Kandil, O. and Tabuni, A. (1987) : Nigella ccll mediated immuni-
ty. Arch, AIDs. Res., 1: 232 - 233,

8. El-Sayed, N. (1998) : Some¢ Pharmacological studies of Nigella Sativa M.Sc.
Thesis, Faculty of Pharmacy, Cairo University.

9. El-Tahir, K.; Ashour, M. and Al-Harbi, M. (1993) : The cardiovascular actions
of the volatile oil of the black sced Nigella Sativa in rats : elucidation of the
mechanism of action. Gen, Pharmacol,, 24 (5) - 1123 - 1131,

-167 -


echo
Rectangle

echo
Rectangle

echo
Rectangle

echo
Rectangle

echo
Rectangle


10. Ghamdi, M. (2001) : The anti-inflammatory activity of Nigella Sativa. J. Ethno-
pharmacol.. Jun, 76 (1) : 45 - 8.

11. Hashem, F. and El-Kiey, M. (1982) ; Nigella Sativa seeds of Egypt. Pharm.
Sci. United Arab Rep. 3 (1) : 121 - 133,

12. Hassan, M. and El-Dakhakhny, M. (1992) ; Effect of some Nigella Sativa
Constituents on chemical carcinogenesis in hamster cheek pouch, J. Egypt Soc.
Pharmacol. Exp. Ther.. TT (2) : 675 - 677.

13. Houghton, P.; Zarka, R.; Delasheras, B. and Hoult, R. (1995) : Fixed oil of
Nigella Sativa and derived thymoquinone inhibit eicosanoid generation in leukoc-
ytes and membrane lipid peroxidation Planta Med., 61 : 33 - 36.

14, Jansen, P. (1981) : Species, condiments and medicinal plants in Ethiopia, their
taxonomy and agricultural significance. Published by center for agricultural pub-
lishing and documentation Addis Ababa, P. 76 - 85.

15. Jimmy, Y.; Chow, L.; Min, Z. and Chi, H, (1997) : The potentiating action of
cigarctie smoking on ethanol induced gastric mucosal damage in rats. Gastroente-
rology, 113 : 1188 - 1197.

16. Kolbasa, K.; Lancaster, C.; Olafasson, A.; Gilbertson, S. and Rober, A.
(1998) : Indomethacin-induced gastric antral ulcers in hamsters Gastroenterolo-
gy. 95:932 - 944,

17. Ligumsky, M.; Sestierir, S.; Okan, E. and Ginsbwgi, A. (1995) : Antioxidants
inhibit ethanol induced gastric injury in the rat. Role of managanese, glycin and
crotene Scand J Gastroenterol. 30 (9) : 854 - 860.

18. Lorenz, W.; Barth, H.; Kusche, J.; Reimann, H.; Schmal, A.; Jatyka, E.;
Mathis, Ch.; Mutzel, M. and Werle, E, (1971) : Histamine in the pig : Determi-
nation, distribution, rlcase, and pharmacological actions. Eur. J. Pharmacol, 14 :
155 - 175.

19. Ludmila, F.; Akiko, T.; Tohru, M,; Shinichi, K. and Koji, T. (2002) : Mecha-
nisms by which endogenous glucocorticoids protects against indomethacin-
induced gastric injury in rats. Am. J. Physiol Gastrointest Liver Physiol. 283 (5) :
1082,

20. Niida, H.; Takenchi, K. and Okabe, S. (1991) : Rolc of thyrotropin releasing
hormone in acid secrctory response in rat, Eur, J. Pharmacol., 198 : 137 - 142,

21. Owens, C, and Belcher, R, (1965) : A calorimetric micromethod for the dermi-
nation of glutathione, Biochem. J.,94: 705 - 711.

22, Richard, J. (1959) ; Methods of determination of serum glycoproteins. In Glick.
Mcthod of Biochemical analysis. Volume 11 New York Interscience Puplishers.
INC, 290 . 304

- 168 -


echo
Rectangle

echo
Rectangle

echo
Rectangle

echo
Rectangle


23. Sanyal, A.; Denath, O.; Bhattacharya, S. and Gode, K, (1971) : The cffect of
cyproheptadine on gastric acidity in : Pfeiffer C.J. Peptic ulcer Manksgaard, Co-
enhagen. Denmark @ Scandinavian University Books., 312. P 8.,

24. Satoch, H.; Inada, L.; Hirata, T. and Maki, Y. (1981) : Indomethacin produce
gastric antral ulcer in the reefed rat. Gastroenterology.. 81 : 719 - 725.

25. Vankolfschoten, A.; Hagelen, F.; Hillen, E.; Jager, L.; Zandberg, P. and
Van Noordwijk, J. (1983) : Protective effects of prostaglandins against ulcero-
genic activity of indomethacin during different stages of erosion development in
rat stomach. Dig. Dis. Sci., 28 : 1027 - 1132,

26. Varley, H. (1969) : Method of acid determination. In practical clinical Biochem-
istry, 4% ed. London, Herm, 327 - 332,

27. Zaoui, A.; Cherrah, Y.; alaoui, K.; Mahassine, N.; Amarouch, H, and
Hassas, M. (2002) : Effects of Nigella Sativa Fixed oil on blood homeostasis in
rats J. Ethnopharmacol., Feb., 79 (1) : 23 - 6.

- 169 -


echo
Rectangle

echo
Rectangle

echo
Rectangle

echo
Rectangle

echo
Rectangle


ol yaddlf

Syt plag dmagfl Sljl,8) pule @0l dgs oy; il el
St Ll gy Yl Jlie Jglis e il s ligfl Loz
sl ol 2400 i

Fageall gl duale - i Al e duiag) - glaggw casa
Emedl ngera dynli
Uaile Tnales — alall i~ * (oo S L il banslyranil] oui
**:_,aLHILAL?—&J.IIE:.K—WIHJ

Saall @yl (e pill 350l Lia car) Jylis 5235 Ll pald daadl [ia i
Jlie cuael Ll s Lol 51,501 i Buall laal Crlaatl alatl o Laall oy
#Ldadl SN 4S5 5a YA e sl (g50) udy . il ook e Gruliagu!

gt 538 Liagg pill Gasla 0o sV el plan e+ YT Ze g
» Loyl Ao gana cipiely

zﬁﬁﬂrﬂ'&phdﬁ=Qtue%ﬁ'ﬁh¢abUﬁumlﬁ~ﬁaiﬂ§m'LRM+J’
-QF&#J341rﬂenddsbﬂpesl’r?JNAuuLﬁ

+ pegpead Bl pall 53 00 paK / pane ¥ gyl

i Qualaasis ¥l L ll Lom ey Wglhae! o3 iy : gl olf Logaal
 cpspead Sk 0l Gaple o Talead! il yalf

-170 -


echo
Rectangle

echo
Rectangle

echo
Rectangle

echo
Rectangle

echo
Rectangle

echo
Rectangle


Sl Y1 pamy ooladl Lati g a3y 580 15N 52085 5 Gaadl Gles s
Crandd elldy Sl I3 h) paaad wip oIl gl clelon £ dagy Lol JS Lusall
Lute¥l oS LS (Pepsin) piylf! laliiyy blally Lasaall 2o,y Lana
iy Buall e olive iy Gralivusglly Gelislall fe JS cad cppadd Tlalald
- eopall Ganill elliy Layrdaad

ol ) gul Ol L TS, Lo )y Jylis O e danall gl s udy
Bgals (3Laaly 28 slally Bl a JS Tausd b ( Ll DY 4 ) Tigale
panliansaafl i )3 ngy - Opaieangll Tmity b ( Lilima] s 3 )
Lo b Uigade 5y (1sbislally Lapanl! o S b biyale ps g 4dd
v o Gyl |

Olall (dalall o LA b ¢ iy ciayd dAsd i g peak] aadlly Lo
. saaall

s a3 opaliang ¥y &l Lo ) oo IS caleb Al S0 Lol
Liaganlly blally HebGslall (o JS Lo (b Ungale Boly dymy flo gl
pey gl pandll b euady orolisgl] Lo (i Lygale bgsa JGa Sy
oliie Oslalin adll ud b paags iy il o g Al e ST aa
#¥3a Wi Saall da i Sgua Jlisl ellly <an S50l Tia oy Jylids Cpenliaassis)
=l

Yoo ¥ galgae (Y) YV0 D jeal) g puticl) s

- 171 -


echo
Rectangle

echo
Rectangle

echo
Rectangle

echo
Rectangle




