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ABSTRACT

Khat is an evergreen plant and its fresh green leaves and buds are chewed for several hours a day for its psychostimulant response.
This study aimed to review the effects of khat chewing on the body. PubMed was searched for literature on the different aspects of
khat chewing to summarize its effects on different body systems. The major effects of khat chewing are those on the cardiovascular
system including increased blood pressure, increased heart rate, and increased risk of myocardial infarction. It causes insomnia, stress,
depression, hallucination, and increased risk of brain stroke. It causes dental caries, bad oral hygiene, periodontitis, increased oral mucosal
ulcers, and increased gingival bleeding and recession. Khat chewing causes loss of appetite, gastritis, constipation, and hemorrhoids,
and increased risk of hepatotoxicity and liver cirrhosis. Ultimately, it causes weak micturition, decreased sperm motility and count,
and low birth-weight offspring in khat chewing mothers. The published articles about khat chewing in journals indexed in the PubMed
was reviewed. Inclusion criteria involved each article available with English language and have a reported new effect of khat chewing.

Keywords: Effects of khat chewing on the cardiovascular system, effects of khat chewing on the gastrointestinal tract, effects
of khat chewing on the genitourinary system, effects of khat chewing on the nervous system

Introduction fatigue, stay alert, and increase work capacity. Khat leaves and
buds contain cathine, cathinone, and methcathinone substances
Khat (Catha edulis) is an evergreen plant cultured in some

countries and its fresh green leaves and buds [Figure 1] are chewed

that are reported to have amphetamine-like structure and
[ Natural S-(-)-cathinone has the same configuration
as S-(+)-amphetamine. Cathinone is found in young leaves

functions.
for several hours a day for its psychostimulant response to relieve

and buds. It metabolizes to cathine [(+)-norpseudoephedrine]
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Khat chewing is a common habit among the people in many
countries in east Africa and south Arabian Peninsula including
Yemen, Ethiopia, Kenya, and Somalia. Most individuals start
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the habit of khat chewing for its stimulant and euphoric effect
without awareness about its adverse health consequences. The
knowledge gap contributes to the increase in the prevalence of
khat chewing with increase of its farm and demand.['*?

Khat chewing cause a wide range of effects that include alertness,
anxiety, stress, and deptession.!) It causes negative physical
consequences including oral lesions, gastric cancers, duodenal
ulcers, hepatotoxicity, hypertension (HTN), cardiovascular (CV)
problems, and stroke. Prolonged excessive use of khat induces
psychological dependence, depression, and even psychotic
disorders.” The World Health Organization teported that khat
has amphetamine-like stimulant, which causes euphoria and loss
of appetite and it can also cause CV, gastrointestinal disorders
and dental decay with long-term use.®

Khat chewing is a widespread social habit in the horn of Africa
and south peninsula with bad personal and socioeconomic effects
such as loss of working hours of the users and deprivation,
family instability, and household poverty. Family doctors must
do their role in educating the community about the risks of this
habit. As this habit has been neglected in scientific researches,
we introduce this literature review to provide an overview of the
effects of khat chewing on the cardiovascular system, nervous
system, digestive, and genitourinary systems.

Materials and Methods

A research of PubMed was performed upto August 2020 using
the following words in different combinations: “Effects of
khat chewing on the cardiovascular system,” “Effects of khat
chewing on the nervous system,” “Effects of khat chewing on
the gastrointestinal tract,” and “Effects of khat chewing on the
genitourinary system.” There were no restrictions regarding
publication date. The authors discussed and decided the selected
articles. Papers were included or excluded based on the title
and abstract. Inclusion criteria involved each article available
in PubMed in English language and have a new effect of khat
chewing. Exclusion criteria included case reports, articles with
repeated information, articles with pre-clinical studies, and
articles do not include in the PubMed. However, review articles
were used in the introduction section. The majority of articles
were observational studies.

Discussion

Khat effect on the cardiovascular system

In the literature [Table 1], we found that khat chewing causes
hypertension.’!? Khat chewing increases heart rate.""" This
was explained by Wabe ¢7 @/ as a result of the vasoconstrictor
activity of cathinone, which may be sustained in regular khat
chewers.""'? In addition, Geta ¢ 2/ and Ali e al!'" reported
that cathinone has positive inotropic and chronotropic actions
on isolated atria. Khat chewing increases risk of acute myocardial
infarction (AMI).'>!) This was explained by the coronary
vasospasm effect of khat and thrombus formation due to
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catecholamine-mediated platelet aggregation."! The coronary
vasospasm was explained by Ali ¢f 2" and Al-Motatteb 7 a/l'®
as amphetamine-like action of cathinone increases irritability and
nervous tension after khat session that, in addition to increased
heart rate it increases oxygen demand of the heart muscle and
induces catecholamine-mediated platelet aggregation, which
causes coronary vasospasm.

Khat effect on the nervous system

In the literature [Table 2], we found that khat chewing causes
insomnia and sleep disturbances."'* This may be explained by
the irritability and the nervous tension effect of cathinone after
khat session.'*!l Khat chewing causes incteased hallucination
and stress.'”? This was explained by Wabe ¢# 2/ as khat
chewing causes auditory hallucination and anxiety as same as
amphetamine psychosis. El-Setouhy e7 a/P" reported that khat
chewing causes psychological dependence effect. Dependence
effect was explained to be caused by the effect of catecholamine
in the synaptic clefts of the nerve cells.”? Furthermore, khat
chewing increases incidence of brain stroke as reported by
Kulkarni ez a/ Ali et al™ explains this increase of cerebral
stroke in khat chewers by increased cerebral vasospasm. Other
study reported that longtime khat chewing causes increase
intima-media thickness and plaque formation in the carotid
artery and this may add another explanation of increased cerebral
stroke in khat chewers.

Table 1: Khat effects on the cardiovascular system
Author Effect
Geta et al.” (1) blood pressure, both systolic and
diastolic (SBP and DBP)

(1) blood pressure, both systolic and
diastolic (SBP and DBP)

(1) catecholamine release

(1) heart rate

(1) blood pressure

Year
2019

Sallam et al.l"! 2017

El-Menyar et al'! 2015

Getahun et all'?
Ali et al.l¥?

2010
2011

(1) mean blood pressure

(1) risk of STEMI and recurrent MI
(1) heart rate

(1) cardiogenic shock

(1) ventricular arrhythmia

(1) cardiogenic shock

(1) risk of death

Al-Motarreb et all"! 2013 (1) acute myocatdial infarction (AMI)

SBP: systolic blood pressure, DBP: diastolic blood pressure, 1: increase, |: decrease, MI: myocardial
infarction, AMI: acute MI, STEMI: ST-elevation MI.

Table 2: Khat effects on the nervous system

Author Year Effect
Alebachew et all" 2019 (1) insomnia
(1) depression
Teni et al." 2015 (1) sleep disturbance
Ongeti et al.l"” 2019 (1) hallucination
al’Absi et al ! 2013 (1) stress
El-Setouhy ct all?! 2016 (1) psychological dependence effect
Kulkarni et al.® 2012 (1) brain stroke

1: increase, |: decrease
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Khat effect on the oral cavity

In the literature [Table 3], we found that khat chewing causes

1725201 Tt causes increased incidence

n. 27281

increased dental caries.!
of oral mucosal ulcers, gingival bleeding, and recessio
It also causes decreased rate of saliva excretion and causes
low salivary PH value.”! It causes inctrease incidence of
periodontitis and oral cancer.”! Explanation was reported by
Tarboush ef /P by the pro-oxidant effect of khat chewing
that leads to dental caries, periodontitis, and increase oral
cancer. In another study, Math e a/P" introduced evidence
that connected between khat chewing and oral mucosal genetic
damage and cancer. Schmidt-Westhausen e /P reported
that khat chewing induces premalignant oral lesions those are
dependent on site, dose, and time of khat chewing. Likewise,
Lukandu e¢# a/,P? reported acanthosis, hyperkeratosis, and
fibrosis as histological features of oral lesions induced by
chronic khat chewing.

Khat effect on the digestive system

In the literature [Table 4], we found that khat chewing causes
gastritis." Gastritis was related to the astringent tannis in
khat that irritates the gastric mucosa causing inflammation and
gastritis.” It causes constipation."®* Nigussie ¢7 /" explained
this as cathinone-stimulated release of noradrenaline from
storage vesicles that stimulate CNS and causes sympathomimetic
effect, which decrease gastrointestinal and colon motility
and increase sphincter tone and as a consequence increases
water absorption, which leads to formation of hard stool
and consumption. Khat chewing causes hemorrhoids and the
pathogenesis of hemorrhoids was explained by Nigussie as
prolonged sitting during khat chewing sessions and constipation
causes straining during defecation, which induces hemorrhoid
formation.’” Mahamoud e a/PY reported that khat chewing
increases risk of hepatotoxicity and liver cirrhosis, which may
be related to the pesticides and herbicides that are used in khat
farms. Furthermore, Abid es a/P? reported that khat chewing
triggers generation of intracellular reactive oxygen species that
induces activation of c-Jun NH2-terminal kinase, which results in
increased cell apoptosis and decreased cell viability. Khat chewing
causes decreased appetite."™ This explains the dectease of weight
and body mass index, which is common in khat chewers."!

Khat effect on the genitourinary system

In the literature [Table 5], we found that khat chewing causes
weak stream of micturition.”” Utrine retention was explained
by the autonomic effect of cathinone on the peripheral
nervous system.[! As mentioned previously, other explanation
was introduced by Nigussie ¢ a/P who reported that the
sympathomimetic effect of cathinone increases sphincter
tone. Demelash ¢ a/P® reported that khat chewing causes low
birth-weight of the newborns of khat-chewer mothers. This was
explained by Wabe as khat chewing reduces placental blood flow
and produces growth retardation.”! Nyachieo e /P reported
that khat chewing causes decreased sperm count, motility, and
plasma testosterone. This was explained by the toxic effect of
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Table 3: Khat effects on the oral cavity

Author Year Effect

Alebachew et all"” 2019 (1) dental caries

Al-Alimi et al.®! 2018 (1) dental caries

Tatboush et al*! 2019 (1) oral cancer
(1) periodontitis
(1) dental caries

Al-Kholani®®” 2010 (|) oral hygiene
(1) incidence of gingival bleeding
(1) incidence of oral mucosal ulcers
(1) gingival recession

Al-Maweti et al.**! 2017 (1) gingival recession

Badulla et al.® 2019 (1) baseline salivary PH
() flow rate of saliva

Math et al.?"! 2016 (1) oral cancer

1:increase, |: decrease

Table 4: Khat effects on the digestive system

Author Year Effect
Alebachew et al.l'” 2019 (1) gastritis
Teni et al."¥ 2015 (1) loss of appetite
(1) constipation
Math et al.?” 2016 (1) esophageal and gastric cancer
Nigussie et al.l”’ 2013 (1) dental problems

(1) gastritis

(1) constipation
(1) hemorrhoids
(1) hepatotoxicity
(1) liver cirrhosis

Mahamoud et al.?¥

1: increase, |: decrease

Table 5: Khat effects on the genitourinary system

Author Year Effect
Hassan et al.’’! 2002 (}) stream of micturition
(1) urethral discharge post-chewing
Demelash et al. 2015 (1) low birth-weight
Nyachieo et al.”” 2013 (}) sperm motility

(1) sperm count
(1) testosterone level
() prolactin level

1:increase, |: decrease

cathinone which, in addition, causes increase in the number of

sperms with morphological changes.!*)

Conclusions

Several studies across the world reported that khat chewing
has multiple harmful effects on the human body. It causes
hypertension, increased heart rate and increased risk of acute
myocardial infarction. Khat chewing causes insomnia and
sleep disturbances, dependence, and increased risk of cerebral
stroke. Oral problems including dental caries, oral mucosal
ulcers, gingival bleeding and recession, and increased risk of
oral cancer were reported in khat chewers. Khat chewing causes
gastritis, anorexia, constipation, increased risk of hepatotoxicity,
liver cirrhosis, and esophageal and gastric cancers. Weak stream
of micturition, decreased sperm count and motility, and low
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Figure 1: Khat tree (a), and khat herbs (b) ready for chewing session

birth-weight of siblings of khat chewing mothers were also

reported. Although khat chewing is a widespread social habit in
the horn of Africa and the southern Arabian Peninsula, it has
been neglected by scientific researchers as a medical problem.

Key messages

1.

Khat chewing has unfavorable personal outcomes and family
deprivation and unfairness.

Khat chewing has serious medical problems on the
cardiovascular problems, starting from increased heart beats
to increased risk of myocardial infarction.

Khat chewing has many behavioral and nervous bad effects,
starting from sleep disturbance to increased risk of brain
stroke.

Khat chewing has a lot of gastrointestinal tract health
problems, starting from dental caries to increased risk of
hepatotoxicity and gastrointestinal tract cancets.

Financial support and sponsorship

Nil.

Conflicts of interest

There are no conflicts of interest.

References

El-Zaemey S, Schiiz J, Leon ME. Qat chewing and risk
of potentially malignant and malignant oral disorders:
A systematic review. Int J Occup Environ Med 2015;6:129-43.

Alemu WG, Zeleke TA, Takele WW, Mekonnen SS. Prevalence
and risk factors for khat use among youth students in
Ethiopia: Systematic review and meta-analysis, 2018. Ann
Gen Psychiatry 2020;19:16.

Alfaifi H, Abdelwahab SI, Mohan S, Taha MME, Syame SM,
Shaala LA, et al. Catha edulis Forsk. (Khat): Evaluation
of its antidepressant-like activity. Pharmacogn Mag
2017;13(Suppl 2):5354-8.

Wabe NT. Chemistry, pharmacology, and toxicology
of khat (Catha Edulis Forsk): A review. Addict Health.
Summer-Autumn 2011;3:137-49.

Kalakonda B, Al-Maweri SA, Al-Shamiri HM, Ijaz A, Gamal S,

Journal of Family Medicine and Primary Care

35

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Dhaifullah E. Is khat (Catha edulis) chewing a risk factor
for periodontal diseases? A systematic review. J Clin Exp
Dent 2017;9:e1264-70.

Bahhawi TA, Albasheer OB, Makeen AM, Arishi AM,
Hakami OM, Maashi SM, et al. Depression, anxiety, and
stress and their association with khat use: A cross-sectional
study among Jazan University students, Saudi Arabia.
Neuropsychiatr Dis Treat 2018;14:2755-61.

Odenwald M, al’Absi M. Khat use and related addiction,
mental health and physical disorders: The need to address
a growing risk. East Mediterr Health J 2017;23:236-44.

Humeniuk R, Henry-Edwards S, Ali R, Poznyak V, Monteiro M.
The ASSIST-Linked Brief Intervention for Hazardous and
Harmful Substance Use: Manual for use in Primary Care.
Geneva: World Health Organization; 2010.

Geta TG, Woldeamanuel GG, Hailemariam BZ, Bedada DT.
Association of chronic khat chewing with blood pressure
and predictors of hypertension among adults in Gurage
Zone, Southern Ethiopia: A comparative study. Integr Blood
Press Control 2019;12:33-42.

Sallam MA, Sheikh KA, Baxendale R, Azam MN, Hossain AM,
El-Setouhy M. The physiological and ergogenic effects
of khat (Catha edulis Forsk) extract. Subst Use Misuse
2018;53:94-100.

El-Menyar A, Mekkodathil A, Al-Thani H, Al-Motarreb A. Khat
use: History and heart failure. Oman Med J 2015;30:77-82.

Getahun W, Gedif T, Tesfaye F. Regular khat (Catha edulis)
chewing is associated with elevated diastolic blood pressure
among adults in Butajira, Ethiopia: A comparative study.
BMC Public Health 2010;10:390.

Ali WM, Al Habib KF, Al-Motarreb A, Singh R, Hersi A, Al
Faleh H, et al. Acute coronary syndrome and khat herbal
amphetamine use: An observational report. Circulation
2011;124:2681-9.

Ali WM, Zubaid M, Al-Motarreb A, Singh R, Al-Shereiqi SZ,
Shehab A, et al. Association of khat chewing with increased
risk of stroke and death in patients presenting with acute
coronary syndrome. Mayo Clin Proc 2010;85:974-80.

Al-Motarreb A, Shabana A, El-Menyar A. Epicardial coronary
arteries in khat chewers presenting with myocardial
infarction. Int J Vasc Med 2013;2013:857019.

Al-Motarreb A, Briancon S, Al-Jaber N, Al-Adhi B, Al-Jailani F,
Salek MS, et al. Khat chewing is a risk factor for acute
myocardial infarction: A case-control study. Br J Clin
Pharmacol 2005;59:574-81.

Alebachew W, Semahegn A, Ali T, Mekonnen H. Prevalence,
associated factors and consequences of substance use
among health and medical science students of Haramaya
University, eastern Ethiopia, 2018: A cross-sectional study.
BMC Psychiatry 2019;19:343.

Teni FS, Surur AS, Hailemariam A, Aye A, Mitiku G,
Gurmu AE, et al. Prevalence, reasons, and perceived effects
of khat chewing among students of a college in Gondar
Town, Northwestern Ethiopia: A cross-sectional study. Ann
Med Health Sci Res 2015;5:454-60.

Ongeri L, Kirui F, Muniu E, Manduku V, Kirumbi L, Atwoli L,
et al. Khat use and psychotic symptoms in a rural khat

growing population in Kenya: A household survey. BMC
Psychiatry 2019;19:137.

al’Absi M, Khalil NS, Al Habori M, Hoffman R, Fujiwara K,
Wittmers L. Effects of chronic khat use on cardiovascular,
adrenocortical, and psychological responses to stress in
men and women. Am J Addict 2013;22:99-107.

Volume 11 : Issue 1 : January 2022



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Alshoabi, et al.: Review effects of khat chewing

El-Setouhy M, Alsanosy RM, Alsharqi A, Ismail AA. Khat
dependency and psychophysical symptoms among chewers
in Jazan Region, Kingdom of Saudi Arabia. Biomed Res Int
2016;2016:2642506.

Sulzer D. How addictive drugs disrupt presynaptic
dopamine neurotransmission. Neuron 2011;69:628-49.

Kulkarni SV, Mughani YA, Onbol EH, Kempegowda P. Khat
and stroke. Ann Indian Acad Neurol 2012;15:139-40.

Gameraddin M, Abalmalik B, Ibrahim M, Mahmoud M,
Alshoabi SA. Impact of khat (Catha edulis) chewing on carotid
intima-media thickness. Pak J Biol Sci 2019;22:226-30.
Al-Alimi KR, Razak AAA, Saub R. Is khat chewing habit a
risk factor for occlusal caries progression?. Afr Health Sci
2018;18:1036-45.

Tarboush NA, Al Masoodi O, Al Bdour S, Sawair F, Hassona Y.
Antioxidant capacity and biomarkers of oxidative stress in
saliva of khat-chewing patients: A case-control study. Oral
Surg Oral Med Oral Pathol Oral Radiol 2019;127:49-54.
Al-Kholani AL Influence of khat chewing on periodontal
tissues and oral hygiene status among Yemenis. Dent Res
J (Isfahan) 2010;7:1-6.

Al-Maweri SA, AlAkhali M. Oral hygiene and periodontal
health status among khat chewers. A case-control study.
J Clin Exp Dent 2017;9:e629-34.

Badulla WFS, Ben Yahiya AR. Effect of khat chewing on the
salivary pH before and after using mouthwashes. Addict
Health 2019;11:148-55.

Math M, Kattimani Y. Khat and cancer. Br Dent J
2016;221:212.

Schmidt-Westhausen AM, Al Sanabani J, Al-Sharabi AK.
Prevalence of oral white lesions due to gqat chewing among

Journal of Family Medicine and Primary Care

36

32.

33.

34.

35.

36.

37.

38.

39.

40.

women in Yemen. Oral Dis 2014;20:675-81.

Lukandu OM, Koech LS, Kiarie PN. Oral lesions induced
by chronic khat use consist essentially of thickened
hyperkeratinized epithelium. Int ] Dent 2015;2015:104812.

Nigussie T, Gobena T, Mossie A. Association between khat
chewing and gastrointestinal disorders: A cross sectional
study. Ethiop J Health Sci 2013;23:123-30.

Mahamoud HD, Muse SM, Roberts LR, Fischer PR,
Torbenson MS, Fader T. Khat chewing and cirrhosis in
Somaliland: Case series. Afr J Prim Health Care Fam Med
2016;8:el1-e4.

Abid MD, Chen J, Xiang M, Zhou J, Chen X, Gong F.
Khat (Catha edulis) generates reactive oxygen species and
promotes hepatic cell apoptosis via MAPK activation. Int J
Mol Med 2013;32:389-95.

Girma T, Mossie A, Getu Y. Association between body
composition and khat chewing in Ethiopian adults. BMC
Res Notes 2015;8:680.

Hassan NA, Gunaid AA, El Khally FM, Murray-Lyon IM.
The subjective effects of chewing Qat leaves in human
volunteers. Ann Saudi Med 2002;22:34-7.

Demelash H, Motbainor A, Nigatu D, Gashaw K, Melese A.
Risk factors for low birth weight in Bale zone hospitals,
South-East Ethiopia: A case-control study. BMC Pregnancy
Childbirth 2015;15:264.

Nyachieo A, Kiraithe MM, Spiessens C, Chai DC, Kiulia NM,
D, Hooghe TM, et al. Short-term effects of high-dose khat
on sperm parameters and reproductive hormonal levels
in olive baboons (Papio anubis). Gynecol Obstet Invest
2013;75:109-14.

Hakim LY. Influence of khat on seminal fluid among
presumed infertile couples. East Afr Med J 2002;79:22-8.

Volume 11 : Issue 1 : January 2022



