
Gen. Pharmac. Vol. 24, No. 5, pp. 1123-1131, 1993 0306-3623/93 $6.00 + 0.00 
Printed in Great Britain, All fights reserved Copyright © 1993 Pergamon Press Ltd 

THE CARDIOVASCULAR ACTIONS OF THE VOLATILE 
OIL OF THE BLACK SEED (NIGELLA SATIVA) IN RATS: 

ELUCIDATION OF THE MECHANISM OF ACTION 

KAMAL E. H. EL TAHIR,* MOHAMMAD M. S. ASHOUR and MOHAMMAD M. AL-HARBI 

Department of Pharmacology, College of Pharmacy, King Saud University, P.O. Box 2457, 
Riyadh 11451, Saudi Arabia 

(Received 19 February 1993) 

Abstract--l. The effects of the volatile oil (V.O.) of the black seed (Nigella sativa) on the arterial blood 
pressure and heart of urethane-anaesthetized rats were investigated and the effects were compared with 
those of its constituent thymoquinone (T.Q.). 

2. Intravenous administration of V.O. in the dose range (4-32/zl kg.-~) or T.Q. (0.2-1.6 mg kg -~ ) to 
rats decreased the arterial blood pressure and the heart rate in a dose-dependent manner. 

3. The effects of V.O. were significantly antagonized by treatment of the animals with cyproheptadine, 
hexamethonium atropine and by spinal pithing. 

4. Treatment of the animals with reserpine (5 mg kg- 1 day- ~ for 2 days) significantly antagonized the 
cardiovascular depressant effects induced by 4 and 8 #1 of V.O. kg -~ but not those induced by the larger 
doses. 

5. T.Q.-induced cardiovascular depressant effects were significantly antagonized by atropine and 
cyproheptadine but not by reserpine. 

6. The results suggested that V.O.-induced cardiovascular depressant effects were mediated mainly 
centrally via indirect and direct mechanisms that involved both 5-hydroxytryptaminergic and muscarinic 
mechanisms. The direct mechanisms may be due to the presence of T.Q. in the V.O. The V.O. seemed 
to possess the potential of being a potent centrally acting antihypertensive agent. 

1. INTRODUCTION 

The black seed, Nigella Sativa Linn., family 

Ranunculaceae has been shown to contain > 30% of  

a fixed oil and 0.4-0.45% w/w of  a volatile oil (V.O.) 

(Hashim and EI-Kiey, 1962; E1-Alfy et al., 1975). The 

V.O. has been shown to contain 18.4-24% thymo- 

quinone (T.Q.) and many monoterpenes such as 

P-cymene and ct-pinene (Canonica et al., 1963; EI- 

Dakhakhny,  1963; Aboutabi  et al., 1986). Pharmaco- 

logical investigations revealed the ability of  the V.O. 

to exert antibacterial and antifungal properties 

(Rathee et al., 1982), anthelmintic activity against 

tape worms (Agarwal et al., 1979) and chloretic 

effects in dogs (Mahfouz et al., 1962). In Arabian folk 

medicine the whole seeds alone or  in incombination 

with honey or garlic are promoted for treatment of  

hypertension. It was thus thought of  interest to 

examine the influence of  the V.O. on the arterial 

blood pressure and heart rate of  rats and to compare 

its actions with those of  its constituent T.Q. 

2. METHODS 

2.1. Extraction of the V.O. 

Sun-dried Nigella sativa Linn. seeds, variety hispidula 
(product of the Sudan) were crushed and their V.O. was 

*To whom all correspondence should be addressed. 

extracted using steam-distillation as described by Gad et al. 
(1963). The oil was separated from the water using di- 
ethylether. The latter was completely removed from the oil 
via distillation under reduced pressure (400 m bar at 40°C). 
The oil was then stored at 25°C until required. 

2.2. Preparation of rats for measurement of systemic arterial 
blood pressure and heart rate 

Male Wistar rats (250 g) were anaesthetized with urethane 
1.25 g kg -~ i.p. and prepared for measurement of systemic 
arterial blood pressure and heart rate as described pre- 
viously (E1-Tahir et al., 1991a). The right external jugular 
vein was cannulated for admininistration of drugs. The 
arterial cannula was connected to an ITT Cannon blood 
pressure transducer fitted to a physiograph recorder (MK-l- 
V-P-Narco Bio-systems). 

2.3. Effect of receptor blockers and synthesis inhibitors 

The doses and pretreatment times of the various receptor 
blockers or synthesis inhibitors used were similar to those 
previously found adequate to antagonize the effects of their 
respective agonists (El-Tahir et al., 1991a, b). In addition, 
some experiments were performed to confirm the effective- 
ness of the used blockers on the effects produced by their 
specific agonists. 

To investigate the influence of various drugs on V.O.- or 
T.Q.-induced cardiovascular changes dose-response curves 
for V.O. and T.Q. were first obtained. The submaximal dose 
of each substance was then selected. The animals were then 
pretreated with the receptor blocker or synthesis inhibitor 
for a specific time which ranged from 5-60 min depending 
upon the drug under test (see Results) followed by re-admin- 
istration of the submaximal dose of either V.O. or T.Q. 
Changes in arterial blood pressure induced by each treat- 
ment were then quantified in mmHg using the calibration 
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system built-in the physiograph. The changes in the heart 
rate were quantified as percentage change compared with 
that before treatment. The percentage changes exerted by 
each blocker or synthesis inhibitor on the effects induced by 
the submaximal doses of V.O. or T.Q. were then calculated. 

2.4. Effect of  reserpine 

To investigate the effect of treatment of the rats with 
reserpine on V.O.- or T.Q.-induced cardiovascular changes, 
the animals were treated with reserpine (5 mg kg- l day- ~ i.p. 
for 2 consecutive days) and used 18 hr after the last dose. 

2.5. Effect of  spinal pithing on V.O.-induced cardiovascular 
changes 

Male Wistar rats (250 g) were anaesthetized with urethane 
and prepared for measurement of arterial blood pressure 
and heart rate as described above. The trachea was cannu- 
lated and connected to an air pump rodent ventilator 
(Scientific and Research Institutes Ltd., U.K.) for artificial 
respiration using room air and a tidal volume of 6 ml of 
air kg -~ body wt. The temperature of the animal was 
maintained by using an overhead tungsten lamp. A 
dose-response curve of the V.O. was obtained and a sub- 
maximal dose was selected. Then the animal was pithed 
using a modification of the method reported by Gillespie 
et al. (1970). A stainless steel rod 2 mm in diameter and 
15cm long was inserted through the left eye orbit and 

directed downwards towards the spinal cord. The rod 
was pushed into the spinal cord down to the level of 
the third lumbar segment. Thereafter, the animal was al- 
lowed to stabilize for 30 min. Then the submaximal dose of 
V.O. was re-administered and its cardiovascular effects 
were then calculated. The obtained responses were then 
compared with those obtained prior to pithing. After each 
experiment the position of the rod inside the spinal cord 
was checked by opening the thorax and abdomen and 
verifying the exact location of the pithing rod inside the 
spinal cord. 

2.6. Drugs used 

The drugs used were: T.Q. (Sigma, U.S.A.), atropine 
sulphate (E. Merck, Germany), mepyramine maleate (Drug 
Pharmaceutical Trading, B.U., Holland), ranitidine hydro- 
chloride (Glaxo, U.K.), hexamethonium bromide (Koch- 
Light Laboratories Ltd., U.K.), indomethacin sodium 
(Dumex Ltd., Denmark), mepacrine hydrochloride (Sigma), 
nordihydroguaiaretic acid (Sigma), hydrocortisone (BDH 
Ltd., U.K.), methylene blue (E. Merck), CaCI2 (BDH), 
diethylether (BDH), reserpine (Fluka A.G., Germany) and 
urethane (BDH). 

2. 7. Solubilization of  the drugs used 

V.O. was solubilized in platelet poor plasma (PPP) ob- 
tained from the same animal under test. The ratio of V.O. 
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Fig. 1. Effect of the V.O. of the black seed on the arterial blood pressure and heart rate of a 
urethane-anaesthetized rat. Administration of V.O. (4-32/~1kg * i.v.) decreased the arterial blood 
pressure by 12-26 mmHg and the heart rate by 10-35%. In this figure and the subsequent ones, the 40-sec 
scale represents the normal speed of the recording system whereas the 2-sec scale represents the recording 
speed when it was increased to enable counting of the heart rate before administration of the test drug 
and at the time of maximum decrease in the arterial blood pressure. The vertical scale to the left of the 
figure represents the scale used to quantify the changes in the arterial blood pressure in mmHg following 

administration of the oil. 
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Table 1. Effect of the V.O. of the black seed Nigella sativa 
on the arterial blood pressure and heart rate of urethane- 

anaesthetized rats 

Decrease in 
blood pressure 

Dose of V.O. (mmHg) Decrease in 
(#1 kg -1) Mean _+ SEM the heart rate (%) 

4 6.7 + 1.3" 5.1 _ 1.7 
8 13.1 + 3.4* 12.2 __. 1.9" 

16 18.6 + 4.6** 27.6 __. 5.9** 
32 31.2 + 3.9** 29.2 _+ 8.1"* 

*P < 0.05; **P < 0.1; n = 12 compared with control. 

to PPP was 1:4 and injected into the animal using a 
Hamilton glass microlitre syringe. PPP was obtained by 
centrifuging 1.5 ml of the heparinized blood at 2000 rpm for 
20 min using a MSE centrifuge. The solubilization of the oil 
in PPP was facilitated by vortexing for 1 min in 0.4 x 5 cm 
glass tubes just before administration of the different doses. 
Hydrocortisone was solubilized in PPP (50 mg ml -~ ), T.Q. 
in ethanol (0.4 g ml- ~ ), nordihydroguaiaretic acid in ethanol 
(100mgml-t) ,  reserpine in a mixture of Tween 80 20%, 
benzyl alcohol 4% and citric acid 0.5% in water as described 
by Bill et al. (1989) (2.5mgml-m). All other drugs were 
dissolved in saline. 

2.8. Statistical analysis 
Significant differences between control and treated groups 

were calculated using Student's t-test for paired or non- 
paired samples as appropriate. All results were presented as 
mean +__ SE mean with n = number of experiments per- 
formed. 

3. RESULTS 

3.1 Effect o f  V.O. on the systemic arterial blood 

pressure and heart rate o f  rats 

In t ravenous  adminis t ra t ion  of  V.O. in the dose 

range (4-32 # l k g  - l )  to ure thane-anaes the t ized  rats 

induced dose-dependent  decreases in the systemic 

arterial  pressure and  hear t  rate. Figure 1 shows one 

of  these experiments.  In this exper iment  the normal  

hear t  rate was 255 beats min  -~. Admin is t ra t ion  of  

V.O. in doses of  4, 8, 16 and  32 / t l  kg -s decreased the 

arterial  b lood pressure by 12, 15, 25 and  2 6 m m H g ,  

respectively. The cor responding  decreases in the 

hear t  rate were 10, 11, 33 and  35%, respectively. 

Both  b lood pressure and  hear t  rate re turned to 

pre t rea tment  levels within 5 min. The cumulat ive 

findings mean  + SE mean  from 12 such experiments  

are shown in Table 1. 

3.2 Effect o f  receptor blockers and synthesis inhibitors 

Trea tment  of  rats with cyproheptad ine  (1 mg k g -  ] 

for 5min )  significantly antagonized  the cardio- 

vascular  depressant  effects induced by the V.O. 

(16 #1 kg -s ) (Fig. 2). The cumulat ive  percentage an- 

tagonism from 4 such experiments  was 5 4 . 2 _  4 .1% 
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Fig. 2. Effect of cyproheptadine on V.O.-induced cardiovascular depressant effects in the rat. Adminis- 
tration of the V.O. (16 #1 kg -~) to the urethane-anaesthetized rat decreased the arterial blood pressure 
by 18 mmHg and the heart rate by 36.3%. Pretreatment of the animal with cyproheptadine (CY, 1 mg kg- 
for 5 rain) antagonized the V.O.-induced decrease in blood pressure by 67% and the heart rate by 460 .  
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Fig. 3. Effect of hexamethonium on V.O.-induced cardiovascular depressant effects in the rat. Adminis- 
tration of the V~O. (16 #1 kg --~ ) to a urethane-anaesthetized rat decreased the arterial blood pressure by 
23 mmHg and the heart rate by 27%. After pretreatment of the animal with hexamethonium (Hex, 
10mgkg -t for 10min), the same dose of V.O. decreased the arterial blood pressure by 7.5 mmHg and 

the heart rate by 12.6%. 

(with regard to arterial pressure) and 59.8 + 8.5% 
(with regard to the heart rate) (P <0.01, n =4). 
Similarly, treatment of the animals with atropine 
( l m g k g  -~ for 5min) antagonized V.O.-induced 

decreases in the blood pressure and heart rate by 
41.4 + 6.6 and 79.4 + 26.5%, respectively (P < 0.01, 
n = 3). Furthermore, treatment of the animals with 
hexamethonium (10 mg kg-t for 10 min) significantly 

antagonized V.O.-induced decreases in the arterial 
pressure and heart rate by 60.3 +6.3 and 
53.1 4-5.5%, respectively (P < 0.01, n = 4 )  (Fig. 3). 

Treatment of the animals with mepyramine 
(10mgkg -~ for 5min), ranitidine (10mgkg -~ for 
5 min), CaCI 2 (240 mg kg- ~ for 3 rain), methylene 
blue (20 mg kg- ~ for 30 min), mepacrine (4 mg kg- 
for 30 min), nordihydroguaiaretic acid (20 mg kg- 
for 30 min), indomethacin (10 mg kg-5 for 30 min) or 
hydrocortisone (10 mg kg-~ for 60 rain) did not affect 
V.O.-induced cardiovascular depressant effects. 

3.3. Effect of  reserpine 

Treatment of rats with reserpine (5 mg kg -~ i.p. 
day-~ for 2 days) significantly decreased the cardio- 
vascular depressant effects induced by small doses 
(4 and 8 g l k g  -~) of V.O. (P <0.01, n =4)  but did 

not significantly affect the depressant effects induced 
by the larger doses (10 and 32plkg-~). Table 2 
depicts the cardiovascular depressant effects of V.O. 
in control and reserpine-treated animals. 

3.4. Effect of spinal pithing 

Figure 4 shows the cardiovascular effects of V.O. 
(16/~1 kg -~) in a rat before and after spinal pithing. 

In this experiment administration of V.O. to the 
intact rat decreased the arterial blood pressure by 
25 mmHg and the heart rate by 28%, however, the 
corresponding decreases after spinal pithing were 
2 mmHg and 12.5%, respectively. In 4 similar exper- 
iments spinal pithing decreased V.O.-induced de- 
creases in arterial blood pressure and heart rate by 

Table 2. Effect of tbe V.O. of the black seed Nigella sativa on the 
arterial blood pressure and heart rate of reserpinized rats 

Decrease in blood Decrease in the 
pressure (mmHg) heart rate (%) 

Dose of V.O. 
(#1 kg- t Control Treated Control Treated 
4 6.0__.1.4 0.012" 5.2+__1.4 0.3±1.1" 
8 11.95_+3.1 5.2_1.7" 13.5_+1,7 4.7_+3.1" 

16 19.1 +3.9 12.8_+4.2 28.1 +5.1 16.9_+5.2 
32 29.6_+4.1 19.7+5.2 31.1_+5.6 30,6-+5.4 
*P < 0.0t ,n = 4 compared with the vehicle-treated animals. 
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Fig. 4. Effect of spinal pithing on V.O.-induced cardiovascular depressant effects in the rat. Administration 
of the V.O. (16/~1 kg- ' )  to a urethane-anaesthetized rat decreased the arterial blood pressure by 25 mmHg 
and the heart rate by 28%. Administration of the same dose after pithing decreased the blood pressure 

by 2 mmHg and the heart rate by 12.5%. 

86.7 _ 4.4 and 56.7 + 8.7%, respectively (P < 0.01, 
n = 4). 

3.5. Effect of  T.Q. 

Intravenous administration of T.Q. to urethane- 
anaesthetized rats in the dose range (0.2-1.6 mg kg - '  ) 
induced dose-dependent decreases in both the arterial 
blood pressure and the heart rate. Figure 5 shows one 
of these experiments. In this experiment adminis- 
tration of T.Q. in doses of 0.4, 0.8 and 1.6mg kg -~ 
decreased the arterial blood pressure by 3, 15 and 
18mmHg and the heart rate by 0, 29 and 53%, 
respectively. The cumulative findings from 8 such 
experiments are shown in Table 3. 

3.6. Effect of  atropine and cyproheptadine 

Treatment of rats with atropine (1 mgkg -l  for 
5min) significantly antagonized the T.Q.-induced 
decrease in the blood pressure and heart by 73.8 _ 3.6 
and 65.3 __+ 4.5%, respectively (P < 0.01, n = 4). 
Figure 6 shows one of these experiments. In this 
experiment administration of T.Q. (0.8 mg k g - ' )  de- 
creased the arterial blood pressure by 15 mmHg and 
the heart rate by 29.6%. The corresponding decreases 
following pretreatment with atropine were 4.5 mmHg 
and 8.3%, respectively. Similarly, treatment of rats 
with cyproheptadine (1 mgkg -~ for 5 min) antago- 
nized T.Q.-induced decreases in blood pressure and 

heart rate by 92.2 + 3.6 and 74.3 + 4.8%, respectively 
(P < 0.01, n = 4). 

3. 7. Effect o f  reserpine 

Treatment of rats with reserpine (5 mg kg - l  i.p. 
day -~ for 2 days) did not significantly affect T.Q.- 
induced cardiovascular depressant effects compared 
with control animals (P > 0.05, n = 4). Table 4 
depicts the cardiovascular depressant effects of T.Q. 
(0.4-1.6 mg kg-  ~) in control and reserpine-treated 
animals. 

4. DISCUSSION 

The results of this study clearly demonstrated that 
treatment of rats with the V.O. of the black seed 
decreased both the arterial blood pressure and heart 
rate. Both effects were antagonized by the ganglionic 
blocker, hexamethonium (Paton and Zaimis, 1952), 
the non-selective muscarinic receptor blocker at- 
ropine (Barnes, 1990) and the 5-hydroxytryptaminer- 
gic (5-HT) and histamine H 1 receptor blocker, 
cyproheptadine (Niemegeers et al., 1982). The effects 
were not antagonized by the histamine H~ receptor 
blocker, mepyramine (Niemegeers et al., 1982) the H2 
receptor blocker, ranitidine (Daly et al., 1979) the 
phospholipase A 2 inhibitors mepacrine and hydrocor- 
tisone (Moncada and Vane, 1978), the tipoxygenase 
inhibitor nordihydroguairetic acid (Borgeat and 
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Fig. 5. Effect of T.Q. on the arterial blood pressure and heart rate of a urethane-anaesthetized rat. 
Administration of alcohol--the solvent of T.Q.--in a dose of 16 #l kg-~ (Alco., 16 #l kg -~) to the rat 
did not affect the arterial blood pressure or the heart rate. However, administration of T.Q. 0.4, 0.8 and 
1.6 mg kg -~ in the same volume of alcohol decreased the arterial blood pressure by 3, 15 and 18 mmHg, 

respectively and the heart rate by 0, 29 and 53%, respectively. 

Samuelsson, 1979), the prostaglandin cyclo-oxyge- 
nasa inhibitor indomethacin (Moncada and Vane, 
1978), CaCI 2 or the cyclic GMP inhibitor, methylene 
blue (Ignarrow et  al., 1986). Furthermore, pretreat- 
ment of the animals with reserpine which depletes 
neuronal (Sharif et  al., 1989) and cellular (Ridzwan 
et  al., 1988) monoamines significantly antagonized 
the effects induced by small but not large doses of 

Table  3. Effect o f  T.Q.  on the ar ter ial  b lood pressure and  hear t  
ra te  o f  ure thane-anaes thet ized  rats  (Mean  + SEM) 

Dose  o f  T.Q. Decrease in b lood Decrease in the 
(rag k g - ] )  pressure ( m m H g )  hear t  ra te  (p%)  

0.2 1 . 2 +  1.2 3.5:[ :2.1 
0.4 9.6 -]- 1.6* 8.5 + 3.3 
0.8 15.1 + 1.4" 26.1 + 4 . 3 *  
1.6 17.5 + 3.0* 36.4 + 6.6* 

*P < 0.05, n ffi 8 compared  with the control .  

V.O. In addition, spinal pithing that destroyed the 
neuronal connections between the medullary adrener- 
gic neurones and the spinal preganglionic sympath- 
etic neurones (Ruggiero et  al., 1985) completely 
blunted V.O.-induced decreases in the arterial press- 
ure and significantly antagonized the induced brady- 
cardia. Collectively, these findings suggest the 
following conclusions: 

(a) V.O. seemed to act both directly and indirectly 
to activate both 5-HT and cholinergic mechan- 
isms. 

(b) V.O.-induced decrease in arterial blood press- 
ure was mainly centrally mediated in the brain 
and/or the spinal cord whereas the induced 
bradycardia may have involved both central 
and peripheral mechanisms. 
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Fig. 6. Effect of atropine on T.Q.-induced cardiovascular depressant effects in the rat. Administration of 
alcohol--the solvent of T.Q.--in a dose of 16/~1 kg-t (Alco., 16/~1 kg -~ ) did not affect the arterial blood 
pressure or the heart rate of the rat. Administration of T.Q. in a dose of 0.8 nag kg- n (T.Q., 0.8 mg kg- i ) 
decreased the arterial pressure by 15 mmHg and the heart rate by 30%. The corresponding decreases after 
pretreatment of the animal with atropine (AT, l mgkg -~ for 5min) were 4.5mmHg and 8.3%, 

respectively. 

(C) V.O.-induced effects did not involve release of  

eicosanoids, PAF,  E D R F ,  histamine or block- 

ade of  calcium channels. 

The V.O. direct mechanisms may involve direct 

activation of  both 5-HT and muscarinic receptors by 

some V.O. constituents whereas the indirect mechan- 

Table 4. Effect of T.Q. on the arterial blood pressure and heart rate 
of reserpinized rats. 

Decrease in blood Decrease in the 
pressure (mmHg) heart rate (%) 

Dose of T.Q. 
(rag kg -I) Control Trea ted  Control Treated 

0.4 9.8+1.4 11.2+4.4 9.5+4.3 15.7:t:4.7 
0.8 15.6+ 1.6 16.1 +4.7 27.4+4.3 34.0+5.3 
1.6 17.9+_.3.2 16.8+_.4.4 36.9+6.1 35.2+4.5 

isms may involve stimulation o f  5-HT release from 

brain 5-HT neurones, circulating platelets and/or  

mast cells located on the perivascular sites o f  the 

cranial blood vessels. This suggestion is based on the 

observations that both ascending and descending 

5-HT neurones have been identified in the brain stem 

of various mammals  (Strack et al., 1989) and that 

both rodent 's  platelets and mast cells contain 5-HT 

(Jansson, 1970; Kibby, 1970). 

Previous studies on 5-HT-induced cardiovascular 

effects revealed that 5-HT-induced cardiovascular 
depressant effects are usually associated with 5- 

HT  t and 5-HT 3 receptors (Saxena and Lawang, 
1985). Cyproheptadine is an old 5-HT receptor 

blocker known to interact with both 5-HT 1 and 
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5-HT 2 receptors (Williams and Martin, 1982; Cocks 
and Angus, 1983; Hiner et al., 1986; Leffet al., 1987; 
Hoyer et al., 1989). Similarly, the non-selective 
muscarinic receptor blocker atropine has also been 
shown to antagonize the cardiovascular depressant 
effects induced via activation of 5-HT,A receptors 
in the rat (Fozard et al., 1987). Thus, V.O.- 
induced cardiovascular depressant effects mediated 
via 5-HT mechanisms seemed to be more likely a 
result of activation of 5-HT~ receptors. On the 
other hand, the muscarinic component of the V.O.- 
induced cardiovascular depressant effects seemed 
to involve the cardiac muscarinic receptors. 
Atropine is known to block these receptors (Barnes, 
1990). 

The most likely site within the brain that contains 
5-HT~ receptors and that was probably affected by 
direct and indirect mechanisms activated by V.O. 
seemed to be the nuclei tractus solitarii/vagal nuclei 
complex (NTS/VN complex) within the medulla 
oblongata. Indeed this area is shown to contain 
5-HT,A receptors (Sporton et al., 1989). Injection of 
selective 5-HT~A agonists in this complex induced 
cardiovascular depressant effects in rats (Sporton 
et al., 1989). 

Thus, the most likely explanation for V.O.-induced 
cardiovascular depressant effects may be as follows: 
V.O. may act to stimulate release of 5-HT from its 
brain stem neurones, platelets and/or cranial perivas- 
cular mast cells. Both the released 5-HT and some 
V.O. constituents may act to activate 5-HTIA recep- 
tors located on the NTS/VN complex resulting in 
ultimate inhibition of the vasomotor centre (Brown 
and Guynet, 1984) and activation of efferent vagal 
fibres reaching the heart resulting in release of acetyl- 
choline and activation of cardiac muscarinic recep- 
tors (Spyer, 1982). All these actions will result in 
decreases in the arterial blood pressure and the heart 
rate. 

Administration of the V.O. constituent T.Q. mim- 
icked the actions of the V.O. except that its effects 
seemed to be mediated directly since they were not 
significantly affected by depletion of 5-HT with reser- 
pine. Thus, the direct component of the cardiovascu- 
lar depressant effects induced by V.O. seemed to be 
due to the presence of T.Q. 

In conclusion, this study clearly demonstrated the 
cardiovascular depressant effects of the V.O. of the 
black seed which seemed to be mediated via central 
mechanisms that involved direct and indirect acti- 
vation of 5-HT.A located in the NTS/VN complex 
within the medullary area in the brain stem and 
muscarinic receptors located in the heart. Thus, the 
V.O. seemed to possess the potential of a centrally 
acting antihypertensive agent. 

5. SUMMARY 

The V.O. of the black seed (Nigella sativa) was 
extracted using steam distillation and diethyl ether. 
Intravenous administration of the V.O. in the dose 
range (4-32/~1 k g - ' )  decreased the systemic arterial 
pressure of the urethane-anaesthetized rats by 
6-31 mmHg and the heart rate by 5-29%. 

Pretreatment of the animals with cyproheptadine 
or atropine ( l m g k g - '  for 5rain) significantly 
antagonized V.O.-induced cardiovascular depressant 
effects by 41-79%. Furthermore, the effects were 
significantly decreased by spinal pithing of the ani- 
mals. 

Pretreatment of the animals with reserpine 
(5rag kg -~ d a y - '  i.p. for 2 days) significantly de- 
creased the effects induced by 4 and 8 /d  of V.O. kg-  
but not those induced by larger doses. 

The V.O. cardiovascular depressant effects were 
not affected by pretreatment of the animals with 
mepyramine, ranitidine, mepacrine, hydrocortisone, 
nordihydroguaiaretic acid, indomethacin, CaCI2 or 
methylene blue. 

Intravenous administration of the V.O. constituent 
T.Q. in the dose-range (0.2-1.6mgkg ')  induced 
similar cardiovascular effects that were significantly 
antagonized by pretreatment of the animals with 
cyproheptadine or atropine (! mg kg ' for 5 rain) but 
not with reserpine. 

It was concluded that V.O.-induced cardiovascular 
depressant effects may be due to indirect and direct 
mechanisms mediated centrally in the brain stem with 
involvement of both 5-HT and cholinergic muscarinic 
mechanisms. The direct actions may be due to the 
presence of T.Q. in the V.O. 
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