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ABSTRACT 

There is growing concern about the health hazard of chronic khat 

(Catha edulis forsk.) chewing and this research concentrates on the 

adverse effects of this abused plant including the gastrointestinal tract, 

reproductive, cardiovascular and muscular system. Extraction of Catha 

edulis leaves was done and the presence of cathine was confirmed with 

LC-MS-MS. Hence in this study, we exposed cathine-rich khat extract 

(KARF) to the vitro models of the three types of muscle tissues 

(cardiac, smooth and skeletal). This includes rabbit jejunums and 

aortas, rat fundus strips and uteri, frog rectus abdominal muscles and 

guinea pig ileum and atria. Acetylcholine (ACh), 5-hydroxytryptamine 

(5-HT), carbachol, isoprenaline, salbutamol, noradrenaline and 

histamine were used as positive controls. The current observations recommend that the 

vasoconstriction of noradrenaline on aorta ring strips was inhibited by the sympatholytic of 

KARF. KARF alone did not induce any cardio-pharmacological effects. However prior 

administration of KARF effects the myocardial increasing effects of only non-selective 

(isoprenaline) but not the selective beta2 adrenoreceptor (salbutamol) agonist on the atrium. 

Contractile response to carbachol, ACh and 5-HT were dose-dependently antagonized by pre-

administration of KARF. The spasmogenic effect of histamine on guinea pig ileum were 

observed to be antagonized by the KARF in a concentration dependent manner. These current 

World Journal of Pharmaceutical Research 
                                                                                                                                     SJIF Impact Factor 8.074 

 Vol ume 7, Issue 4, 108-128.         Research Article                   ISSN 2277ð 7105 

  

 

 

 

Article Received on 
26 Dec. 2017, 

 

Revised on 15 Jan. 2018, 
Accepted on 05 Feb. 2018, 

 

DOI: 10.20959/wjpr20184-10908 

*Corresponding Author  

Dr. Nasreddin Osman 

Sabir  

Ministry of Environment 

Water and Agriculture, 

Jazan, Saudi Arabia.  



Vol 7, Issue 4, 2018.                                 www.wjpr.net 

 

109 

Sabir et al.                                                             World Journal of Pharmaceutical Research 

findings on isolated animal tissues and organs after KARF administration should be a 

warning regarding the health hazards of khat chewing. 

 

KEYWORDS: Catha edulis; Animal models; Ach; 5-HT; Alkaloid rich extraction. 

 

1. INTRODUCTION 

Catha edulis forsk. (Khat) is a dicotyledonous evergreen shrub of the family Celastraceae 

(Kennedy. 1987). The environment and climatic conditions in which it is grown determine 

the chemical profile of khat leaves and to some extent, its taste. Its taste varies considerably, 

depending on tanic acid content. In general, khat leaves have an astringent taste and an 

aromatic smell but the young leaves are slightly sweet (Al-Motarreb et al., 2002a.b). 

 

Catha edulis forsk.(khat) is also known as a mood modulating plant that chewed in Yemen, 

Saudi Arabia and some African countries (Balint, Falkay et al. 2009). Habitual use of this 

plant leads to euphoria and pleasure (Brenneisen, Fischet et al. 1990, Cox and Rampes 2003). 

 

Cathinone, cathine and nor-ephedrine are the most important constituents. These chemicals 

are structurally and functionally similar to amphetamine and noradrenaline. Cathinone has 

noticeably the strongest effects compared to cathine and norephedrine (Brenneisen, Fisch et 

al. 1990, Feyissa and Kelly 2008). 

 

Health and lifestyle troubles linked with regular khat chewing are becoming apparent. 

Scientific and traditional claims over the locomotor sensitization and central or peripheral 

effects of khat have been reported. These claims were not comprehensive to cover all the 

effects of the plant specially, on the cardiac, smooth and skeletal muscles. Regular use of khat 

increases blood pressure and incidence of myocardial infarction and acute coronary 

vasospasm. Khat also accounts for a number of gastrointestinal tract problems and delay 

intestinal absorption. 

 

Although, the scientific database on khat is reasonably widespread and many studies have 

documented the impact of khat on human body few animal studies exist to substantiate those 

ethno-claims in animal models. Therefore an immediate research effort is needed to 

investigate the role of khat on animal models of three types of muscle tissue are cardiac, 

smooth and skeletal. 
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2. MATERIAL AND METHODS 

Plant material and extraction 

C. edulis leaves were provided for this research by the ministry of interior, Saudi Arabia. The 

fresh bundles were transported to the laboratory and kept in -80 degree centigrade 

immediately. The extraction of the plant material has been done according to the protocol of 

SWGDRUG organization with slight modification. Briefly, 50 g of leafy material was 

macerated in a plant mill into very small pieces. 200 ml of methanol was added and sonicated 

for 15 min. the mixture was filtered in Buchner funnelthrough a Whatman filter paper to 

separate the liquid from the solid plant material. The alcohol solution was evaporated to near 

dryness under steam of air. The small volume is reconstitute in 0.02 N sulfuric acid, extract 

into chloroform, and separated. The aqueous acidic layer was made basic with saturated 

sodium bicarbonate and extracted in dichloromethane. This extract was then analyzed by 

thin- layer chromatography and liquid chromatography –mass spectrometry- mass 

spectrometry (LC-MS-MS) for the presence of cathine. 

 

Animals 

Animals were obtained from the experimental animal house of Medicinal and Aromatic Plant 

Research Institute{MAPRI}, National Center for Research{NCR}, Khartoum, Sudan and 

kept under standard experimental conditions, Diet feeding and tap water ad libitum. 

 

Isolated rat uterus 

Female young Wistar rats weighting (120-150 g) were used in this study. The animals were 

brought into oestrus by subcutaneous administration of beta –estradiol-3-benzoate (0.25 

mg/kg) 24 hrs. prior to the experiment. Preparation of uterus was carried out according to the 

method described by De Jallon, (1945). The rat was killed by a blow on the head and 

exsanguinated. The abdomen was opened and the two uterine horns were exposed by pulling 

aside the intestine. Each horn was freed carefully from the surrounding fat and mesenteric 

attachment, cut out separately and transferred to a petri-dish containing De Jallon's solution. 

Each horn was cut and opened longitudinally to form a sheet instead of a narrow tube. A 

thread was attached at each end of the piece and the preparation was mounted in a 25 ml 

organ path containing aerated De Jallon's solution maintained at 37 degree centigrade with 

one attached to a fixed pin and the other to an isometric transducer connected to Harvard 

oscillographic recorder. The preparation was allowed to equilibrate for 45 minutes under 0.5 

tensions before adding the extract and the reference drugs. 
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Rat fundus strip 

This preparation was carried out as described by Armitage and Vane (1964). Wistar rat of 

either sex (200-250 g) were sacrificed and the abdomen was opened. The grey fundal part of 

the stomach was identified. And cut away, opened out longitudinally and placed in a dish 

containing Kreb's solution and made a strip about 4 or 5 cm long by suitable transverse cuts. 

A threat was attached at each end and the preparation was mounted in a 25 ml organ path, 

and was maintained at 37 degree centigrade and aerated with oxygen. One end of the strip 

was attached to a fixed pin in the organ path and the other end to isotonic transducer 

connected to Harvard oscillograph. The preparation was allowed equilibrating for 45 mints. 

Less than 1.00 tensions before dosing. 

 

Rabbit jejunum 

Rabbit of local strain weighting (1.5-2) kg was used. It was sacrificed and the abdomen was 

exposed. The first 2-3 cm of the jejunum was taken out and placed on petri dish containing 

Tyrode solution at room temperature. The preparation was freed from fat and connective 

tissue and transferred to organ path 25 ml containing aerated Tyrode solution which was 

maintained at 37 degree centigrade. The tissue was allowed to settle at least 45 minutes. The 

response of the extract was recorded with isotonic transducer connected to Osillograph 

recorder with attenuation of 0.5 speed 0.25 mm/sec. under 0.5 g tension (Ian Kitchen). 

 

Isolated frog rectus abdominal muscle preparation 

The frog was decapitated after stunning and was pithed with pithing needle. The frog was 

placed ventral side up on a cork board and a cut was made in mid ventral of trunk. The skin 

separated along the midline and the recto muscles (which are underneath) was exposed and 

moistened with frog ringer solution. Two longitudinal cuts were made on either side of the 

xiphoid cartilage and the line of recti muscles were followed in their attachment to pubis. A 

transfer cut through the xiphoid cartilage was made and was freed from attachment to pubis, 

the recti muscles were transferred to Petri dish containing frog ringer solution at room 

temperature. By making longitudinal cut along the linea Alba the two muscles were separated 

and a thread was passed through one muscle at both top and bottom, the bottom thread was 

attached to the tissue holder. The mounted preparation was transferred to the organ path and 

the top thread was attached to an isotonic transducer and an additional stretching weight was 

added to the resting tension to ensure that the muscle returns to its base line after drug 

induced contracture. (Ian Kitchen 1984). 
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Guinea pig ileum 

Guinea pigs were euthanized by cervical dislocation and exsanguination, the ileum being 

immediately removed, cleaned of adhering fat and connective tissue, immersed in 

physiological solution at room temperature and continuously gassed with carbogen mixture 

(95% OϜ and 5% COϜ). The longitudinal ileum layer was suspended in 5 ml organ path under 

resting load of 1.0 g at 37 degree centigrade. A thread was attached at each end of the piece 

and the preparation was mounted in a 25 ml organ path containing aerated physiological salt 

solution maintained at 37 degree centigrade with one attached to a fixed pin and the other to 

an isometric transducer connected to Harvard oscillographic recorder. The preparation was 

allowed to equilibrate for 45 minutes under 0.5 tensions before adding the extract and the 

reference drugs. 

 

Rabbit aortic strip 

A rabbit of local strain (1.75 ± 0.25 kg) was used. The rabbit was killed by neck dislocation 

and exsanguinated. The chest was opened, the internal viscera were pulled aside, and the 

aorta was exposed. The tissue was transferred to a petri dish containing aerated 

Kreb'ssolution. The aorta was located over a large plastic cannula, the surrounding fat and 

connective tissues were removed, and aorta was cut spirally to produce continuous strip. A 

thread was tied to each end of the strip (3-4 cm), and one end was fixed to tissue holder. The 

preparation was transferred to 25 ml organ path filled with aerated Kreb'ssolution 

maintained at 37 degree centigrade. The isometric contractions were recorded using isometric 

transducer connected to oscillographic recorder. The preparation was allowed to equilibrate 

under (1.5-2 gm.) tension at least 45 minutes. Before adding the drugs, adrenaline and plant 

extract wereadded to the tissue for two minutes.  

 

Guinea pig atria 

Guinea pigs of either sex (300-500 g) were used in this study. The pericardium was carefully 

removed. The atrium was separated from the ventricles carefully by a cutting at the 

atrioventricular septum. A thread was attached to the tip of each atrium and the preparation 

was mounted on a tissue holder and was transferred to 25 ml organ path filled with aerated 

Ringer Lock's solution maintained at 30 degree centigrade. The upper thread was attached 

to isometric transducer. To ensure a steady preparation three readings of the spontaneous 

arterial rate were made before extract administration. 
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3. Statistical Analysis 

Data are presented as mean ±SEM. Multiple comparisons were performed using one-way 

ANOVA followed by Dunett test. P< 0.05 was considered significant. Statistical analyses 

were done using GraphPad Prism 5.0 (GraphPad software. Inc., La Jolla, CA, USA). 

 

4. RESULTS 

In vitro assay of uteri isolated from beta-estradiol-3-benzoate synchronized rats 

Treatment of rat with estradiol 0.25 (mg/kg) increased the sensitivity of uterine muscle 

towards the extract. Therefore, after one hour under 0.5 g of tension, rat uterus suspended in 

DeJallon'ssolution had stable tension and showed spontaneous contractile activity. This rate 

of contraction considered as a baseline. As shown in Figure 1. In this steady state tonus, 

KARF 10 (microgram/ml) did not exert contractile or relaxing responses. However, the 

tissues were sensitive to the spasmodic effects of ACh 25 (ng/ml), which was used as a 

positive control. The contraction induced by ACh 25 (ng/ml) was blocked completely by 

KARF at 10 (microgram/ml). 

 

Uteri isolated from beta-estradiol-3-benzoate synchronized rats were also utilized to 

investigate the serotonergic properties of KARF. Figure 2. showed that KARF 10 

(microgram/ml) did not exert contractile or relaxing responses on this tissues. These findings 

revealed that KARF is not 5-HT receptors agonist. The results also show that the contractions 

induced by 5-HT 10 (ng/ml) were significantly reduced in the presence of KARF 10 

(microgram/ml). The percentage of inhibition for 5-HT 10 (ng/ml) were 28.2 ± 1.2% 

(P<0.05) and 97 ±2.5% (P<0.05), for the KARF at 10 and 20 (microgram/ml), respectively. 
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Figure 1. Effects of khat alkaloid rich fraction (KARF) and acetylcholine (ACh) on rat 

uteri. Uteri isolated from beta-estradiol-3-benzoate synchronized rats. KARF 10 

(microgram/ml) did not exert contractile or relaxing responses. However, the tissues 

were sensitive to the spasmodic effects of ACh 25 (ng/ml), which was used as a positive 

control. 
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Figure 2. Effects of (KARF) and 5-hydroxytryptamine (5-HT) on uteri isolated from 

beta-estradiol-3-benzoate synchronized rats. . KARF 10 (microgram/ml) did not exert 

contractile or relaxing responses on this tissue. These findings revealed that KARF is 

not 5-HT receptors agonist. Contractions induced by 5-HT 10 (ng/ml) were significantly 

reduced in the presence of khat. 

 

 



Vol 7, Issue 4, 2018.                                 www.wjpr.net 

 

116 

Sabir et al.                                                             World Journal of Pharmaceutical Research 

Antispasmodic effects of KARF on spasmogen-preconracted rat fundus 

The pharmacological effects of KARF and ACh on rat gastric fundus strip are shown in 

Figure3. The rat fundus was found to be highly sensitive to ACh which was used as a 

positive control. This contractile response to ACh was dose-dependent (p-value <0.05) at, 10, 

20, 40 and 80 (microgram/ml), respectively. Contraction at 80 (microgram/ml) was 

considered as 100%. KARF in the absence of ACh did not produce any contractile effects. 

Prior administration of KARF dose-dependently (p-value <0.05) blocked the effects of ACh 

20 (ng/ml) on rat fundus strips. 

 

Concentration –response curves in the rat fundus strips in the presence of various 

concentrations of 5-HT showed that the maximal contraction was obtained at 4 (ng/ml) 

(100%) and the responses were in a concentrations-dependent manner (p<0.05) as depicted in 

Figure4. The percentage of inhibition for 5-HT  2 (ng/ml) was57.2%±2.8 (p<0.05) for KARF 

at 20 microgram/ml, and at 40 (microgram/ml) of KARF there was  a complete blocking to 

the 5-HT 2 (ng/ml) contractions on the rat fundusstrips. 

 

 

Figure 3: Antispasmodic effects of KARF on Ach-pre-contracted fundus.  KARF in the 

absence of ACh did not produce any contractile effect. Prior administration of KARF 

dose-dependently (P-value <0.05) blocked the effects of Ach on rat fundus strips. 
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Figure 4: Antispasmodic effects of KARF on 5-HT-pre-contracted fundus. KARF in the 

absence of 5-HT did not produce any contractile effects. Prior administration of KARF 

dose-dependently (P-value< 0.05) blocked the effects of 5-HT on rat fundus strips. 

 

Effect of KARF on rabbit jejunum 

Antispasmodic effects of KARF on ACh-pre-contracted rat fundus were further confirmed 

using rabbit jejunum assay as shown in Figure5. Rabbit jejunum was sensitive to ACh. In the 

absence of ACh, KARF did not produce any contractile effects. KARF in graded dose 10 and 

20 (microgram/ml) reduced the effect of ACh and at 40 (microgram/ml)(p-value <0.05) 

blocked the contractions of ACh on intestinal tissues. 



Vol 7, Issue 4, 2018.                                 www.wjpr.net 

 

118 

Sabir et al.                                                             World Journal of Pharmaceutical Research 

 

Figure 5. Effects of KARF on rabbit jejunum. KARF in the absence of ACh did not 

produce any contractile effect. Prior dosing of KARF dose-dependently (P-value< 0.05) 

blocked the contractions of ACh on intestinal tissues. 

 

Effects of KARF on carbachol-induced contractile response in frog rectus abdominis 

muscle 

Effects of KARF on carbachol-induced contractile response in frog rectus abdominis muscle 

is demonstrated in Figure 6. KARF alone did not produce any contractile response on this 

skeletal muscle preparation. These results revealed KARF could not produce direct agonist 

like activity on nicotinic receptors at neuromuscular junction. 

 

A dose-dependent (p<0.05) contractile response to a cholinomimetic drug, carbachol, was 

observed at 2, 4 and 8 (ng/ml), respectively. This contractile response to carbachol was dose-

dependently antagonized by pre-administration of KARF. The percentage of inhibition were 

79.1% ± 1.5 (p<0.05) and 100% (p<0.05) for 10 and 20 (microgram/ml), respectively. 



Vol 7, Issue 4, 2018.                                 www.wjpr.net 

 

119 

Sabir et al.                                                             World Journal of Pharmaceutical Research 

 

Figure 6: Effects of KARF on carbachol-induced contractile response in frog rectus 

abdominis muscle. Adose-dependently (P< 0.05) contractile response to a 

cholinomimetic drug, carbachol was observed at 2, 4 and 8 (ng/ml), respectively. This 

contractile response to carbachol was dose-dependently antagonized by pre-

administration of KARF. The percentage of inhibition were 79.1% ±1.5 (P<0.05) and 

100 (P<0.05) for 10 and 20 (microgram/ml), respectively. 

 

Histaminergic evaluation of KARF 

Histaminergic evaluation of KARF was carried out on Guinea pig ileum tissue preparation. 

As shown in Figure 7, with respect to its effects on the gut motility, our results showed that 

KARF did not alter guinea pig ileum spontaneous activity at any concentration. The ileum's 

preparation was very sensitive to the histamine and the maximum contraction was observed 

at 10 (ng/ml). However, KARF was observed to antagonize the contractile the properties of 

histamine. The contractions of histamine 5 (ng/ml) was reduced by KARF at does 10 

(microgram/ml) and blocked at dose 20 (microgram/ml).  
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Figure 7. Histaminergic evaluation of KARF on guinea pig ileum tissue preparation. 

KARF did not alter guinea pig ileum spontaneous activity at any concentration. The 

ileum's preparation was very sensitive to histamine in a dose-dependent manner and the 

maximum contraction was observed at 10 (ng/ml). However, KARF was observed to 

antagonize the contractile properties of histamine.    

 

Rabbit aortic strips 

The aorta ring strip of the rabbit exhibited a strong contraction after an initial application 

ofnoradrenaline. KARF applications 10 to 40 (microgram/ml) potently relaxed the 

contraction induced by noradrenaline in a concentration –dependent manner, as shown in 
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Figure8. The significant relaxation was produced by all the contractions and KARF at 20 

microgram/ml decreased the contraction by 60.0%± 1.7 (P< 0.05) Figure8. The current 

observation recommends that the vasocontractile of noradrenaline was inhibited by the 

sympatholytic of KARF. 

 

Figure 8: Effects of KARF on rabbit aortic strip. KARF applications 10 to 40 

(microgram/ml) potently relaxed the contraction induced by noradrenaline in a 

concentration-dependent manner. The current observation recommends that the 

vasocontractile of noradrenaline was inhibited by the sympatholytic of KARF. 

 

Guinea pig atria assay 

To examine the role of beta-adrenoreceptor involvement, Guinea pig atria assay was 

conducted in the presence of non-selective beta adrenoreceptor agonist, isoprenaline and 

beta2 adrenergic receptor agonist, salbutamol. Both drugs have markedly increased the 

contractility and rate of the isolated guinea pig ileum as shown in Figure9 and Figure10 

respectively. The maximum effects of isoprenaline and salbutamol were observed at the dose 

20 (ng/ml) and 4 (microgram/ml), respectively. KARF alone did not induce any cardio-

pharmacological effects. However, prior administration of KARF affects the myocardial 

increasing effects of only non-selective (isoprenaline) but not the selective beta2 
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adrenoreceptor (salbutamol) agonist on the atrium. As shown in Figure9 and Figure10 

respectively. KARF at dose 10 (microgram/ml) increased the contractility of isoprenaline 10 

(ng/ml), and at 20 and 40 (microgram/ml) it reduced the contractility in a graded-manner. The 

dose 80 (microgram/ml) of KARF completely blocked the effect of isoprenaline 10 (ng/ml). 

In the other side KARF at doses 10, 20 and 40 (microgram/ml) did not affect the atrium pre-

treated with salbutamol at dose 4 (microgram/ml). 
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TABLES 

1 – Rat uterus. 

Acetylcholine 18 34 34 0  

KARF - 50 100 25 nanogram/ml 

 

2-Rat uterus 

 
1 25 34 34 

 
nanogram/ml 10 10 1 10 5 HT 

microgram/ml 20 10 - - KARF 

 

3 - Rat fundus 

 
0 8 16 23 23 14 8 

 
nanogram/ml 20 20 20 80 40 20 10 Acetylcholine 

microgram/ml 80 40 10 - - - - KARF 

 

4 - Rat fundus 

 
0 10 23 25 25 

 
nanogram/ml 2 2 2 8 4 5 HT 

microgram/ml 40 20 - - - KARF 

 

5- Rabbit jejunum 

 
-5 10 23 25 25 24 20 10 

 
nanogram/ml 20 20 20 80 40 20 10 5 Acetylcholine 
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microgram/ml 40 20 10 - - - - - KARF 

 

6- Frog rectus abdominal muscle 

 
0 5 11 23 23 

 
microgram/ml 2 2 2 8 4 Carbacol 

microgram/ml 20 10 - - - KARF 

 

7- Guinea pig ileum 

 
0 4 13 13 11 

 
nanogram/ml 5 5 20 10 5 Histamine 

microgram/ml 20 10 - - - KARF 

 

8- Rabbit aortic strip 

 
2 0 2 4 5 5 3 1 0 

 
nanogram/ml 200 200 200 200 800 400 200 100 50 Noradrenaline 

microgram/ml - 40 20 10 - - - - - KARF 

 

9 - Guinea pig atria 

 
0 2 3 6 5 5 2 2 

 
nanogram/ml 10 10 10 10 40 20 10 5 Isoprenaline 

microgram/ml 80 40 20 10 - - - - KARF 

10 - Guinea pig atria 

 
2 2 2 2 4 5 2 

 
microgram/ml 4 4 4 16 8 4 2 Salbutamol 

microgram/ml 40 20 10 - - - - KARF 

 

6. DISCUSSION 

The current study is the first of its kind to investigate the role of khat on animal models of 

three types of muscle tissue (cardiac, smooth and skeletal). The scientific database on khat is 

reasonably widespread and many studies have documented the impacts of khat on human 

body, few animal studies exist to substantiate those ethno-claims in animal models. Cathine 

and cathinone, the major compounds of khat are alkaloids. Upon drying and storage of the cut 

plant material, cathinone readily converts to the reduced product, cathine, which necessitates 

rabid extraction and chemical analysis for cathinone identification (Lee 1995). The current 

study applied alkaloid rich extraction method from fresh khat leaves. Whereby, previous 

study applied only hydro-alcoholic method for extraction. 

 

Pharmacological effects of KARF on rabbit jejunum and aorta, rat fundus strips and uteri, 

frog rectus abdominal muscle and guinea pig ileum and atria were use as in vitro models of 

three types of muscle tissues (cardiac, smooth and skeletal) (Joseph, Esther et al. 2015, Tarai, 

Abhisek et al. 2016, Windmueller, Spaeth et al. 2016). It has been previously mentioned that 
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the leaves of khat are chewed because the central nervous system modulating effects (Khattab 

and Amer 1995). Blocking effects of KARF on carbachol-induced contractile response in 

frog rectus abdominis muscle was observed in this study. Carbachol is a 

parasympathomimetic that stimulates both muscarinic and nicotinic receptors (Brown and 

Nemes 2008). The current results also revealed that khat could not produce direct agonist like 

activity on nicotinic receptors at neuromuscular junction. This was consistent with previous 

findings (Makonnen 2000). 

 

Antispasmodic effects of KARF on Ach-pre-contracted rat fundus and rabbit jejunum were 

observed in this study are through Ach antagonism. Prior administration of KARF dose-

dependently blocked the effects of Ach on both isolated organs. KARF in the absence of Ach 

did not produce any contractile effects on these GIT tissues. 

 

Freund-Michel et al., 2008, reported that cathinone modulates the cholinergic control of the 

smooth muscle through inhibition of the Ach release from the parasympathetic nerves. 

(Freund-Michel, Birrell et al., 2008). 

The current findings revealed that khat is not 5-HT receptors agonist when tested on isolated 

animal tissues. The results also show that the contractions induced by 5-HT 10(ng/ml) were 

significantly reduced in the presence of KARF. Previous findings showed that cathinone had 

the ability to alter 5-HT neurons in the forebrain of the rat brain in vivo (Nielsen 1985). 5-HT 

is present in the GIT tissues and can produce contraction or relaxation by activation of a wide 

variety of mechanisms and receptors. At least four main types of receptors (5-HT1, 5-HT2, 5-

HT3 and 5-HT4) influence the GIT. In this respect, the 5-HT2, and in some cases 5-HT1 

receptors appear to be present on the gastrointestinal smooth muscle, while 5-HT3 and 5-HT4 

are mainly neuronal (Dhasmana, Zhu et al. 1993, Villalon, Terron et al. 1995). The 

spasmogenic effects of histamine on guinea pig ileum observed to be antagonized by the 

KARF in a concentration-dependent manner and this is in consistent with previous research 

(Makonnen 2000). 

 

Laboratory evidence was necessary to confirm the pharmacological effects of khat chewing 

in the cardiovascular system. Effects of CVS muscular system of KARF were tested on rabbit 

aortas and guinea pig atria. KARF alone did not induce any cardio-pharmacological effects 

on both tissue preparations. The current observation recommends that the vasocontractile of 

noradrenaline was inhibited by sympatholytic properties of KARF. However, prior 

administration of KARF affects the myocardial increasing effects of only non-selective 
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(isoprenaline) and but not the selective beta2- adrenoreceptor (salbutamol) agonist on the 

atrium. On the cardiovascular system, cathinone increase blood pressure, has positive 

inotropic and chronotropic actions in isolated atria. Direct vasoconstrictions of isolated blood 

vessels did not appear to have been demonstrated previously (Ahmed 2004, Al-Motarreb, Al-

Habori et al. 2010). 

 

7. CONCLUSION 

Laboratory evidence was necessary to confirm the pharmacological effects of khat chewing 

in the human body. In vitro models of the three types of muscle tissues (cardiac, smooth and 

skeletal) were used to investigate and substantiate such traditional and clinical claims and 

observations. Current findings concluded that khat alkaloid rich fraction (KARF) revealed no 

contracting or relaxing effects on rabbit jejunum and aorta, rat fundus strips and uteri, frog 

rectus abdominal muscles and guinea pig atrium and ileum. However, KARF was dose-

dependently blocked the effects of acetylcholine, 5-hydroxytryptamine, carbachol, 

isoprenaline, noradrenaline and histamine on these isolated organs and tissues. KARF 

blocked partially the effect of beta2 adrenoreceptor agonist salbutamol.  
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