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ABSTRACT 

Consumption of khat is still pressing issue in Jazan region. The present study was 

imperative to know the effect of khat use on memory of young rats. The current study used 

rats in age comparable to adult humans that mimic the stages of education and grouped in 

four groups. 1-control normal, 2-scopolamine, 3-khat extract administered group for four 

weeks, 4- khat withdrawal group administered khat extract for four weeks then left for one 

week without khat administration. All groups of rats were trained using Morris water maze 

task before treatment then the behavioral test was performed after treatments and cortex 

acetylcholinesterase (AChE) enzyme activities were determined in all groups. The body 

weights were detected weekly. The study showed that khat extract impaired performance in 

the water maze test, increased cortical AChE activity and reduced the body weight in a time 

related manner, meanwhile khat withdrawals showed partial retention of the maze 

performance, reduction in AChE activity and body weight gain. The study knocks alarm on 

cognitive impairment due to khat consumption especially on youth.    

 

Key words: Khat; memory; Morris water maze; Acetylcholinesterase; body weight, rats. 

 

INTRODUCTION 

Khat (Catha edulis) is a flowering 

evergreen shrub or small tree that either 

grows wild or cultivated in countries 

bordering the Red Sea, along the east coast 

of Africa and in west Asia (Cox and 

Rampes 2003; Balint et al., 2009). In the 

Kingdom of Saudi Arabia, it has been 

reported that khat trees grown in the 

southern region, adjacent to the Yemen 

border. Chewers from Jazan region, 

located in the southwestern Saudi Arabia, 

use khat cultivated in Saudi Arabia or from 

Yemen.  Chewing is still increasing at an 

alarming rate, especially among the 

younger population in high schools and 

institutions of higher learning (McClave et 

al., 2009; Alsanosy et al., 2013). The 

prevalence of khat chewing among male 

high school students and university 

students in Jazan province was estimated 

at 21%  and 38%, respectively (Elsanosi et 

al., 2011). To manage this problem, the 

Saudi government has been trying to 

control the expansion of chewing, 

cultivation, and trade of khat. In this 

regard, the Saudi government has enacted 

many policies and rules on the prohibition 

of khat chewing. However, even these 

strict government policies have failed to 

eradicate the chewing of khat in Jazan 

province (Ageely, 2009).  

Khat chewing induces a state of 

euphoria and elation with feelings of 

increased alertness and arousal, which 

followed by a stage of vivid discussions, 

loquacity and an excited mood. Thinking 

characterized by a flight of ideas but 

without the ability to concentrate. Khat 

users experience depressive mood, 

irritability, anorexia and difficulty to sleep 

at the end of use (Nencini and Ahmed, 

1989; Al Motarreb et al., 2002). In a study 

on adult healthy volunteers at Yemen, 

functional mood disturbances were 

reported during khat sessions (Hospital 

Anxiety and Depression scale). The effect 

on anxiety and depression was temporary 
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and had disappeared the next day (Hassan 

et al., 2002a). Many Yemenite users, 

however, believe that khat chewing 

improves their sexual desire and 

excitement (Al Motarreb et al., 2002). 

Khat chewing induced anorexia and 

insomnia (delayed bedtime) resulting in 

late wake-up next morning and low work 

performance the next day (Hassan et al., 

2002). 

The present study aimed to 

evaluate the effect of khat extract on 

young rat's memory through behavioral 

assessment using Morris water maze task 

and determination of the acetylcholine-

esterase activity in brain cortex. Also, to 

evaluate the recovery occurred after 

stopping khat consumption as compared to 

rat model of memory dysfunction by 

scopolamine. 

 

MATERIALs AND METHODS 

Experimental animals: 

Forty animals of male young albino 

rats 3 months old equivalent, as adult 

socially mature, to the transition period 

between adolescence and adulthood in 

humans because the experimental period 

extended for more than 7 weeks later. Rats 

housed in plastic cages, kept under 

controlled temperature of 25±2 ºC and 12h 

light/12h dark cycle throughout the 

experiment. A commercial rodent pellets 

diet were used during the experiment. The 

animals allowed adapting to the laboratory 

conditions for two weeks before the 

beginning of the experiment. Food and 

water were available ad libitum. 

 

Test substances: 

Scopolamine hydrobromide 

(C17H21NO4. HBr) was supplied as a pure 

white powder from Sigma, St. Louis, 

Missouri, US. Khat  methanolic extract.  

 

Preparation of khat extract: 

Khat extract was prepared 

according to the method described in 

Kimani and Nyongesa, (2008).  Bundles of 

fresh khat were chopped on a glass plate, 

weighed (150 g) and then crushed with 

pestle and mortar. The crushed leaves put 

into a flask and 1000 ml of methanol was 

added to immerse the leaves completely. 

The mixture of khat material and methanol 

was stirred gently and then left to stand 

overnight. Filtration was done by 

Whatman No. 1 filter paper to remove the 

fine particles. Complete evaporation was 

achieved using evaporator and considered 

complete when the entire methanol had 

evaporated with no drops coming out. The 

resultant extract weighed. The animals 

were subjected to oral daily dose of 100 

mg/kg body weight by oral gavage 

suspended in CMC (0.5 g/100ml 

carboxymethyl cellulose). Dose selection 

based on the average amount of khat 

leaves chewed daily by khat chewers (500 

mg/kg of dry plant) (Al-Hashem et al., 

2011) 

 

Morris Water maze training  

All rats used in this study received 

the training trials before treatments using 

modified Morris water maze (MWM) task, 

one of the most extensively used tools in 

behavioral neuroscience, to investigate 

spatial learning and memory (Morris, 

1984; Choi et al., 2006). A black circular 

plastic pool (height 45 cm, diameter (120 

cm) filled with water and kept at 22–25ºC. 

An escape platform (diameter 14x14 cm) 

was submerged (0.5-1cm) below the 

surface of water. Pool was located in a 

room with varied distal room cues (such as 

posters, lamps), which are visible from the 

pool and can be used by rodents for spatial 

orientation. These extra-maze cues kept 

constant throughout the testing period. On 

training trials, the rats were placed in the 

pool of water (placed in a different 

quadrant at each trial), and allowed to 

remain on the platform for 10 s and then 

returned to the home cage. Rats that did 

not find the platform within 60 s were 

placed on the platform for 10 s. All rats 

received eight training trials as two times 
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per day for four consecutive days. During 

each trial session, the time taken to find 

the hidden platform (latency) was 

recorded. 

Experimental design:  

The trained male rats were divided 

into four groups : 

1. Control group received 1ml 

0.5g/100ml carboxymethyl cellulose 

(CMC) for each 100 g body weight 

orally. 

2. Scopolamine group treated as control 

and at 27
th

 day received intraperitoneal 

single dose of scopolamine 2mg/kg. 

3. Khat group received daily 100 mg/kg 

khat extract orally. 

4. Khat withdrawal group, which treated 

as group 3, then left for one week 

without any treatment. 

Treatments extended for four weeks 

and body weight was recorded weekly. 

On the 28
th

 day, the test of the Morris 

water maze was performed then 

decapitated and brain samples were 

dissected immediately on ice. Morris 

water maze performed in khat one 

week withdrawal group then 

decapitated and brain samples  

dissection was done for separation of 

cortex area.  

 

Acetylcholinesterase (AChE) activity 

assay: 

AChE activity was determined by 

Ellman et al. (1961) method as described 

by Gorun et al. (1978). The principle of 

the method is the measurement of the rate 

of production of thiocholine produced 

because of acetylthiocholine hydrolysis. 

Brain cortex samples weighed and 

homogenized in saline (0.9% NaCl). The 

following reagents were pipettes in a 

cuvette: 0.15 ml phosphate buffer 20 mmol 

(pH 7.6), 0.05 ml of 5 mmol 

acetylthiocholine iodide and 0.01 ml of 

tissue homogenate. After 10 min of 

incubation at 38 °C, the reaction stopped 

with 1.8 ml of DTNB – phosphate ethanol 

reagent. The color was read immediately at 

412 nm using Shimadzu spectro-

photometer UV –2450. Omitting the 

enzyme from the incubation mixture made 

the control samples. The cholinesterase 

activity was determined as μmol 

SH/min/g. 

 

Statistical analysis:  
Data were represented as means of 

escape latency times (sec) ± SD using 

Statistical Processor System Support 

"SPSS" for Windows software, Release 

20.0 (SPSS, Chicago, IL). Percentage 

change in body weight (PC-BW) from the 

initial body weight (BW) was estimated 

according to the equation:  

PC-BW = ((test group mean BW- initial 

mean BW)/ initial mean BW) x 100. 

In addition, the percentage change 

in acetylcholinesterase activities in tested 

groups (PC-AChE) was calculated 

according to the equation:  

PC-AChE = ((test group mean AChE 

activity- control mean AChE activity)/ 

control mean AChE activity)x 100. 

 

RESULTS  

Assessment of the location of the 

escape platform in normal animals on the 

water maze task before treatment 

(pretreatment training session) was 

represented in Figure (1). It was obvious 

that there was a reduction in the latency 

time in seconds to find the platform from 

(59.70 ± 0.67) in the 1
st
 trial to (5.50 ± 

1.27) in the 8
th

 trial confirming training. 

Data represented in Figure (2) about 

scopolamine group recording reversal of 

learning i.e the latency time to find the 

platform was increased significantly as 

compared to the training session in normal 

before treatment, recording (47.30 ± 4.80) 

in the 8
th

 trial. Behavioral data about khat 

treated group represented in Figure (3) 

showed also impaired performance in the 

water maze test in the pre-trained rats due 

to the increased latency time to find the 

platform to be (48.70 ± 5.31) and (41.10 ± 

4.83) in the 7
th

 and 8
th

 trials., respectively 

in the 4
th

 day of training. The results 
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declared the impairment of the spatial 

memory in the pre-trained animals 

As data represented in Figure (4) 

about khat withdrawals showed retention 

of the location of the escape platform 

assessed in animals treated with khat 

recording decreased latency time to find 

the platform as compared to that recorded 

in khat group to be (17.20 ± 4.21) and 

(11.81 ± 4.81) in the 7
th

 and 8
th

 trials., 

respectively, in the 4
th

 day of training. The 

aforementioned data were represented 

collectively in Figure (5). 

The results of AChE activity 

measurement in cortex presented in Figure 

(6 A), showed significant increase in the 

enzyme activities in scopolamine, khat and 

khat withdrawal groups compared with the 

control value (p<0.05) recording 125.37%, 

159.17% and 70.11%, respectively, as 

percentage changes from control. 

Meanwhile, khat withdrawal group 

exhibited significant decrease (p<0.05) in 

the recorded enzyme activity as compared 

to scopolamine or khat group's value. 

Figure (6B), represents the 

percentage change in body weight of khat 

treated animals throughout the four weeks 

of the experimental periods and that for 

khat one week withdrawal which showed 

the time related reduction in body weight 

recording 4.62%, 15.71%, 18.92% and 

22.08% in the 1
st
, 2

nd
, 3

rd
 and 4

th
 week, 

respectively, as percentage changes from 

control. Khat withdrawal group retained 

the loss in body weight significantly 

increased compared to the recorded values 

in khat group and recorded 1.30% 

percentage change from control. 

 

DISCUSSION 

The Morris water maze (MWM) is 

very useful for the evaluation of spatial 

learning and memory. The main advantage 

of this task allows the simultaneous 

evaluation of learning, spatial memory. 

The protocol describe, using a hidden 

platform, better evaluates the spatial 

learning and memory since animals must 

build a spatial map to locate the 

submerged platform in the pool (Russig et 

al., 2003; Choi et al., 2006). Lesions in 

distinct brain regions like hippocampus, 

striatum, basal forebrain, cerebellum and 

cerebral cortex impair MWM performance 

(Chou et al., 2001; D'Hooge and De Deyn, 

2001). In a modeling of stroke-induced 

seizures in animals memory impairments 

related to abnormal search strategy, 

suggesting that the spatial learning 

impairment resulted from corticostriatal 

rather than hippocampal damage. This was 

supported by the normal cytoarchitecture 

of the hippocampus (Karhunen et al., 

2003). The results indicated that 

scopolamine injection induced impaired 

performance in the water maze test 

increased acetylcholinesterase activity. 

Scopolamine was used to induce memory 

deficits in animal models (Klinkenberg 

and Blokland, 2010). Acetylcholinesterase 

(AChE) is an important enzyme that 

rapidly hydrolyses acetylcholine (ACh), 

regulating the levels of this 

neurotransmitter in the synaptic cleft, thus 

terminating its action. Scopolamine, a non-

selective muscarinic cholinergic receptor 

antagonist, was used widely to investigate 

cholinergic influence on learning ability in 

experimental animals (Jeong et al., 2008). 

Scopolamine pretrial administration 

caused memory impairment in the 

behavioral tests, and it was reported to be 

associated with dysfunction in central 

cholinergic system that plays an important 

role in the learning and memory (Bartus, 

2000; Hasselmo, 2006) and blocking of 

muscarinic cholinergic receptors in the 

prefrontal cortex affects memory 

performance (Boix-Trelis et al., 2007).  

The present results is in line with previous 

studies (Ali and Arafa, 2011; Al Hazmi et 

al., 2013; Arafa et al., 2013). Therefore, 

AChE could use as an index of cholinergic 

function and changes in enzyme activity 

which may indicate alterations in the 

availability of Ach at the level of its 

receptors. Acetylcholine plays the most 
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important neurotransmitter involved in the 

regulation of cognitive functions and 

acetylcholine hydrolysis occurs through 

the enzyme AChE. Hence, the increased 

enzyme activity is responsible for 

degradation of acetylcholine. This 

degradation of the neurotransmitter was 

reflected in the impairment in the 

performed memory behavioral test 

(MWM).  

Results about khat administration 

revealed impaired performance in the 

water maze test, increased cortical AChE 

activity and reduced body weight 

throughout the experimental period 

meanwhile khat withdrawals showed 

partial retention of the maze performance, 

reduced AChE activity and significant 

body weight gain. 

The active ingredients of Khat are 

cathine (norpseudoephedrine) and 

cathinone (Benzoylethanamine); these 

alkaloids are similar in structure and 

pharmacological activity to amphetamines 

(Wagner et al., 1982). The acute effects of 

cathinone and cathine on neurotransmitters 

comparable to amphetamines effects: both 

stimulate the CNS and suppress appetite. 

However, cathinone has a more rapid onset 

and a shorter half-life than amphetamine. 

Cathinone is the main the stimulant effect 

of khat and is an unstable molecule that 

rapidly converted into the less powerful 

stimulant cathine. Fresh leaves of khat 

have greater ratio of cathinone to cathine 

than dried ones (Chappell and Lee, 2010). 

Colzato et al (2011) study suggested that 

khat use is associated with impairments in 

working memory and cognitive flexibility 

as consequences of long-term 

amphetamine and methamphetamine use 

due to similarity between cathinone and 

amphetamine. Also, the possibility that 

long-term use of cathinone, the active 

ingredient of khat, is associated with 

dysfunctions in prefrontal cortex. The 

chronic khat use is likely to be associated 

with reduced functioning of Dopamine D2 

(DAD2) receptors in the striatum and 

dysfunctions in prefrontal cortex and 

orbitofrontal cortex—areas that have been 

shown to play major roles in cognitive 

control (Miller 2000). Banjaw et al., 

(2005) demonstrated significant elevation 

of dopamine and significant decrease in 

serotonin metabolite, 5-hydroxyindole 

acetic acid (5-HIAA) in the prefrontal 

cortex of rats administered khat extract, or 

commercial cathinone. Recent study on 

adult male khat chewers from Jazan region 

in southwest Saudi Arabia revealed that 

khat chewers showed neuropsychological 

decreases in learning, motor 

speed/coordination, and set-shifting/ 

response inhibition functions reflecting 

effect on their mental and neurological 

health (Ismail et al., 2014) and associated 

with lower quality of life and lower 

socioeconomic status (Sheikh et al., 2014). 

There is accumulating evidence indicating 

the existence of khat withdrawal syndrome 

and a low level of tolerance. Withdrawal 

symptoms usually include inertia, 

nightmares, trembling, depression, 

sedation and hypotension (Cox and 

Rampes, 2003). 

The present study suggested the 

impact of khat extract administration on 

the induction of memory impairment in 

young rats. This study gave alarm on 

cognitive impairment due to khat 

consumption especially on youth. Adult 

young people are the mainstay of the 

nation and its future builders and maintain 

their physical and mental health is a duty. 

Islam religion educates his followers to 

keep away from everything that hurts their 

bodies, their lives and their souls and 

encourage them to do the good work.   

 

Acknowledgment: 

The study was funded by the 

project no. FS4-001 through the Future 

Scientists Program 4 from the Deanship of 

Scientific Research, Jazan University, 

Saudi Arabia 

 

REFERENCES  

 Ageely, H.M. (2009). Prevalence of Khat 

chewing in college and secondary 



 
62 

Nadia M. S. Arafa and Hanadi A. Alhamzi  
 

(high) school students of Jazan 

region, Saudi Arabia. Harm 

Reduct. J. 6:11. 

Al Hazmi, M.A.; Rawi, S.M.; Arafa, N.M.; 

Wagas, A. and Montasser, A.O. 

(2013). The potent effects of 

ginseng root extract and memantine 

on cognitive dysfunction in male 

albino rats. Toxicol. Ind. Health. 

Feb 13. (Epub ahead of print), 

PMID: 23406953 

Al Motarreb, A.; Baker, K. and Broadley, 

K.J. (2002). Khat: pharmacological 

and medical aspects and its social 

use in Yemen. Phytother. Res., 16: 

403-413. 

Al-Hashem, F.H.; Bin-Jaliah, I.; Dallak, 

MA, Nwoye, L.O.; Al-Khateeb, M. 

and Sakr, H.F. (2011): Khat (Catha 

edulis) extract increases oxidative 

stress parameters and impairs renal 

and hepatic functions in rats. 

Bahrain Med Bull. (33): 1–9. 

Ali, E.H. and Arafa, N.M. (2011). 

Comparative protective action of 

curcumin, memantine and 

diclofenac against scopolamine-

induced memory dysfunction. 

Fitoterapia, 82(4):601-608. 

Alsanosy, R.M.; Mahfouz, M.S. and 

Gaffar, A.M. (2013). Khat chewing 

among students of Higher 

Education in Jazan region, Saudi 

Arabia: Prevalence, Pattern, and 

Related Factors. BioMed Research 

International, vol. 2013, Article ID 

487232, 7 pages, 2013. 

doi:10.1155/2013/487232 

Arafa, N.M.S.; Abdel-Rahman, M. and 

Mahmoud, R.A. (2013). 

Prophylactic effect of hypericum 

perforatum L. extract in 

scopolamine rat model of cognitive 

dysfunction. The Open Conference 

Proceedings Journal, (4): 23-30. 

Balint, E.; Falkay, G. and Balint, G. 

(2009). Khat – a controversial 

plant. Wiener klinische 

Wochenschrift. The Middle 

European J. Medicine, 121:604–

614. 

Banjaw, M.Y.; Fendt, M. and Schmidt, 

W.J. (2005). Clozapine attenuates 

the locomotor sensitisation and the 

prepulse inhibition deficit induced 

by a repeated oral administration of 

Catha edulis extract and cathinone 

in rats. Behav Brain Res. 160(2): 

365-373 . 

Bartus, R.T. (2000). On neurodegenerative 

diseases models and treatment 

strategies: lessons learned and 

lessons forgotten a generation 

following the cholinergic 

hypothesis. Exp. Neurol., 163:495–

529. 

Boix-Trelis, N.; Vale-Martinez, A.; 

Guillazo-Blanch, G. and Marti-

Nicolovius, M. (2007). Muscarinic 

cholinergic receptor blockade in 

the rat prelimbic cortex impairs the 

social transmission of food 

preference. Neurobiology of 

Learning and Memory; 87:659-

668 . 

Chappell, J.S. and Lee, M.M. (2010). 

Cathinone preservation in khat 

evidence via drying. Forensic Sci. 

Inter., 195: 108–120. 

Choi, S.H.; Woodlee, M.T.; Hong, J.J. and 

Schallert, T.A. (2006). Simple 

modification of the water maze test 

to enhance daily detection of 

spatial memory in rats and mice. J. 

Neurosci. Methods, 156(1-2):182-

193 . 

Chou, I.C.; Trakht, T.; Signori, C.; Smith, 

J.; Felt, B.T.; Vazquez, D.M.; and 

Barks J.D. (2001). Behavioral/ 

environmental intervention 

improves learning after cerebral 

hypoxia-ischemia in rats. Stroke, 

32(9):2192-2197. 

Colzato, L.S.; Ruiz, M.J.; van den 

Wildenberg, W.P. and Hommel, B. 

(2011). Khat use is associated with 

impaired working memory and 



63 

Effect of khat extract on young rat's memory 
 

cognitive flexibility. PLoS ONE 
6(6):e20602PubMedCentralPubMed 

Cox, G. and Rampes, H. (2003). Adverse 

effects of khat: a review. Advances 

in Psychiatric Treatment, 9:456–

463. 

D'Hooge, R. and De Deyn, P.P. (2001). 

Applications of the Morris water 

maze in the study of learning and 

memory. Brain Res Brain Res Rev. 

36(1):60-90. 

Ellman, G.L.; Courtney, K.D.; Andres, 

V.Jr. and Feather-Stone, R.M. 

(1961). A new and rapid 

colorimetric determination of 

acetylcholinesterase activity. 

Biochem Pharmacol., (7): 88–95. 

Elsanosi, R.; Bani, I.; Ageely, H.; Milaat, 

W.; El-Najjar, M. and Makeen A, 

Yagob, U. (2011). Socio-Medical 

Problem of the Habituation of Khat 

Chewing in Jazan Region in 

Southern Saudi Arabia European J. 

Sci. Res., 63(1): 122-133. 

Gorun, V.; Proinov, I.; Baltescu, V.; 

Balaban, G. and Barzu, O. (1978). 

Modified Ellman procedure for 

assay of cholinesterases in crude 

enzymatic preparations. Anal. 

Biochim., 86: 324-326 . 

Hassan, N.A.; Gunaid, A.A.; El Khally, 

F.M. and Murray-Lyon, I.M. 

(2002a). The effect of chewing 

Khat leaves on human mood. Saudi 

Med. J., 23:850-853. 

Hassan, N.A.G.M.; Gunaid, A.A.; El 

Khally, F.M.Y. and Murray-Lyon, 

I.M. (2002). The subjective effects 

of chewing Qat leaves in human 

volunteers. Ann. Saudi Med., 

22:34-37. 

Hasselmo, M.E. (2006). The role of 

acetylcholine in learning and 

memory. Curr. Opin. Neurobiol., 

16:710–715 . 

Ismail, A.A.; El Sanosy, R.M.; Rohlman, 

D.S. and El-Setouhy, M. (2014). 

Neuropsychological functioning 

among chronic khat users in Jazan 

region, Saudi Arabia. Subst Abus., 

35(3):235-244. 

Jeong, E.J.; Lee, K.Y.; Kim, S.H.; Sung, 

S.H. and Kim, Y.C. (2008). 

Cognitive enhancing and 

antioxidant activities of iridoid 

glycosides from Scrophularia 

buergeriana in scopolamine-treated 

mice. Eur. J. Pharmacol., 588:78–

84. 

Karhunen, H.; Pitkänen, A.; Virtanen, T.; 

Gureviciene, I.; Pussinen, R.; 

Ylinen, A.; Sivenius, J.; Nissinen, 

J. and Jolkkonen, J. (2003). Long-

term functional consequences of 

transient occlusion of the middle 

cerebral artery in rats: a 1-year 

follow-up of the development of 

epileptogenesis and memory 

impairment in relation to 

sensorimotor deficits. Epilepsy 

Res., 54(1):1-10. 

Kimani, S.T. and Nyongesa, A.W. (2008). 

Effects of single daily khat (Catha 

edulis) extract on spatial learning 

and memory in CBA mice. Behav. 

Brain Res., 195(1):192-197. 

Klinkenberg, I. and Blokland, A. (2010): 

The validity of scopolamine as a 

pharmacological model for 

cognitive impairment: a review of 

animal behavioral studies. 

Neurosci. Biobehav. Rev., 34, 

1307–1350. 

McClave, A.K.; Dube, S.R.; Strine, T.W. 

and Mokdad, A.H. (2009). 

Associations between health-

related quality of life and smoking 

status among a large sample of 

U.S. adults. Prev. Med., 48(2):173–

179.  

Miller, E.K. (2000). The prefrontal cortex 

and cognitive control. Nat. Rev. 

Neurosci., 1: 59–65. 

Morris, R.G. (1984). Developments of a 

water maze procedure for studying 

spatial learning in the rat. J. 

Neurosci. Methods, 11(1): 47-60. 

Nencini, P. and Ahmed, A.M. (1989). Khat 

consumption: a pharmacological 



 
64 

Nadia M. S. Arafa and Hanadi A. Alhamzi  
 

review. Drug Alcohol Depend; 

23:19-29. 

Russig, H.; Durrer, A.; Yee, B.K.; 

Murphy, C.A. and Feldon, J. 

(2003). The acquisition, retention 

and reversal of spatial learning in 

the morris water maze task 

following withdrawal from an 

escalating dosage schedule of 

amphetamine in wistar rats. 

Neuroscience, 119(1):167-179. 

Sheikh, K.A.; El-Setouhy, M.; Yagoub, U.; 

Alsanosy, R. and Ahmed, Z. 

(2014). Khat chewing and health 

related quality of life: cross-

sectional study in Jazan region, 

Kingdom of Saudi Arabia. Health 

Qual Life Outcomes, (4):12:44. 

Wagner, G.C.; Preston, K,; Ricaurte, G.A.; 

Schuster, C.R. and Seiden, L.S. 

(1982). Neurochemical similarities 

between d,l-cathinone and d-

amphetamine. Drug Alcohol 

Depend, 9: 279–284.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: The escape latencies time recorded in normal rats during four consecutive days. 

Values are means± SD. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2: The escape latencies time recorded in scopolamine group during four consecutive 

days. Values are means± SD. 
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Fig. 3: The escape latencies time recorded in khat group during four consecutive days. 

Values are means± SD. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4: The escape latencies time recorded in khat withdrawal group during four 

consecutive days. Values are means± SD. 
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Fig. 5: Cumulative figure showing escape latencies time recorded in control, 

scopolamine, khat and khat withdrawal groups during four consecutive days. 

Values are means. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6 (A&B): Effect of khat and khat withdrawal on percentage change from 

corresponding control values on acetylcholinesterase enzyme activities 

in brain cortices (A) and body weight (B).  
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تأثير مستخلص القات على راكرة الجرران الصغيرة 

 

نادية محمذ سعيذ عرفة
1

هنادى أحمذ حمذ حمزى , 
2

 

انهيئخ انقىييخ نهشقبثخ وانجحىس , شعجخ انفغيىنىجً- انًًهكخ انعشثيخ انغعىديخ, جبيعخ جبصاٌ, كهيخ انعهىو, قغى الأحيبء .1

 جًهىسيخ يصش انعشثيخ, انذوائيخ

 انًًهكخ انعشثيخ انغعىديخ, جبيعخ جبصاٌ, كهيخ انعهىو, قغى الأحيبء .2

 

 المستخلص

وقذ أظهشد انذساعبد انغبثقخ اَزشبسِ ثيٍ طلاة . نقذ كبٌ ويب صال رعبطي انقبد يٍ انقضبيب انًهحخ فً جبصاٌ

فكبٌ نضايب انذساعخ نًعشفخ رأثيش رعبطً انقبد . انًذاسط انثبَىيخ وانجبيعبد يًب يشكم خطشا يهذد يغزقجههى ويغزقجم ايزهى

فً انقذسح عهً انزاكشح والادساك فً هزِ انًشحهخ انعًشيخ فبعزخذيذ انذساعخ انحبنيخ انجشراٌ انجبنغخ انصغيشح انغٍ وانزً 

الأونً ضبثطخ وانثبَيخ حقُذ ثشيزىَيب عكىثىلاييٍ يشح واحذح , رحبكً يشاحم انزعهيى فً الاَغبٌ فً أسثع يجًىعبد

انشاثعخ رعبطذ يغزخهص انقبد نًذح أسثعخ  يجًىعخالوانًجًىعخ انثبنثخ رعبطذ فًيب يغزخهص انقبد نًذح أسثعخ أعبثيع و

رى رذسيت جًيع انًجًىعبد ثبعزخذاو الاخزجبس انغهىكي يزبهخ يىسيظ . أعبثيع ثى رىقف رعبطً انقبد  نًذح أعجىع واحذ

ورى رقذيش َشبط اَضيى الأعيزم كىنيٍ اعزيشاص فً قششح انًخ ثبلأضبفخ نزقذيش وصٌ . انًبئيخ قجم ثذء انًعبيلاد وثعذهب

 . انجشراٌ خلال انزجشثخ أعجىعيب

انذساعخ ضعف الأداء في اخزجبس انًزبهخ انًبئيخ نذي رعبطً يغزخهص انقبد ، وصيبدح َشبط اَضيى َزبئج أظهشد 

الأعيزم كىنيٍ اعزيشاص فً قششح انًخ واَخفبض وصٌ انجغى ثطشيقخ عكغيخ يع اعزًشاس فزشح انزعبطً، كًب أظهشد 

انذساعخ اٌ اَغحبة انقبد أدي انً اعزعبدح جضئيخ لأداء انًزبهخ، واَخفبض في َشبط الأعيزم كىنيٍ اعزيشاص وصيبدح في 

  .انذساعخ رذق َبقىط انخطش في ضعف الادساك َزيجخ اعزخذاو انقبد وخبصخ عهً انشجبة. وصٌ انجغى

 

 

 

 

 

 

 

 

 

 

 

 

 


