THE SUBJECTIVE EFFECTS OF CHEWING QAT LEAVESIN HUMAN VOLUNTEERS
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Background: Chewing the leaves of the Qat p lant (Catha edulis) for their pleasurable central stimulant effect isa
habit that is widespread in Y emen and certain areas of East Africa. The use of the Qat leavesis believed to cause
avariety of gastrointestinal and genito-urinary symptoms as well assleep disturbance. We studied the subjective
effects of chewing Qat leaves in human volunteers.

Subjects and Methods: This prospective study included 1600 healthy adult male subjects who chewed Qat, and
asimilar number of 1600 subjects who never chewed Qat serving as control. Subjectsin the Qat group chewed
Qat for at least four hours daily for three successive days before answering a questionnaire.

Results: The study revealed that the prevalence of gastrointestinal (GI) symptoms (epigastric bloating, belching
and abdominal distension) and genito-urinary symptoms (weak stream of micturition, post-chewing urethral
discharge) were significantly higher (P<0.0001) among Qat-chewing subjects than controls. Similarly, central
nervous system (CNS) symptoms such as anorexia, insomnia (delayed bedtime), late wake-up the next morning
and low work performance the next day, were significantly higher in Qat chewers (P<0.0001). Stepwise
multivariate logistic regression analysis revealed that GI symptoms which were significant in univariate analysis
were no longer significant, whereas CNS and genito-urinary symptoms remained significant (P<0.0001).
Conclusion: Thisstudy confirms that Qat chewing induces anorexia, weak stream of micturition, post -chewing

urethral dischar ge and insomnia (delayed bedtime), which result in late wake-up next morning and low work
performance the next day. These effects are believed to be caused by the central and peripheral actions of

cathinone and cathine in the Qat leaves.
Ann Saudi Med 2002;21(1-2):34-37.

Key Words: Qat, Catha edulis, cathinone, cathine.

The Qat plant (Catha edulis) is cultivated in the Republic of
Y emen and certain areas of East Africa. Itsleaves are
widely chewed, especially among men, for their central
nervous system-stimulating properties. In the Y emen, the
habit of Qat chewing iswidespread as a deep-rooted socio-
cultural tradition. Since fresh leaves possess the desired
stimulant effect, their use previously remained virtually
unknown beyond the areas of plantation? However, in
recent years, the advent of air transport has facilitated the
distribution of fresh Qat to many places including European
capitals®

Qat leaves contain a variety of substances, including
phenylal kylamine compounds (alkal oids), such as nor-
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pseudoephedrine (cathine) and al pha-aminopropiophenone
(cathinone).? They are responsible for the stimulating
effects, with the latter alkaloid being more potent than the
former one* The popularity of Qat chewing derives from
stimulation of the central nervous system by cathinone,
which is structurally and functionally closely similar to
amphetamine. There are also peripheral actions of a
sympathomimetic type. Both central and peripheral actions
resemble those of amphetamine? with differences being
quantitative rather than qualitative Qat leaves also contain
considerable amounts of tannins(7%-14% in dried
material) and flavonoids.*® Genito-urinary symptoms may
be attributable to the sympathomimetic effect of cathinone
on smooth muscle® Gastrointestinal symptoms may be
related to the astringent properties of Qat tannins,” and/or
the sympathomimetic effect of cathinone®

This study was carried out because physicians had
observed that Qat chewing was associated with complaints
related to the gastrointestinal and genito-urinary systems, as
well as sleep disturbance among a substantial number of
individualsin Yemeni society. The aim was, therefore, to
explore subjective symptoms related to chewing Qat leaves
among healthy adult Y emeni males.



CHEWING QAT LEAVES

TasL,e 1. Univariateanalysisof gastrointestinal, genito-urinary and central nervous system symptomsin Qat chewers and non-Qat chewers.
Symptoms Qat chewers Control subjects Oddsratio Chi-square
n=1600 (%) n=1600 (%) (95% Q) value P-value
Gastrointestinal symptoms
Epigastric bloating 592 (37.0) 130 (8.1) 6.64 (5.408.16) 381.8 <0,0001
Epigastric belching 310 (194) 64 (4.0) 5.77 (4.36,7.62 183.2 <0.0001
Abdomina distension 581 (36.3) 79 (4.9) 10.98 (8.57,14.07) 4810 <0.0001
Genito-urinary symptoms
Wesk stream of micturition 359 (22.4) 57 (3.6) 7.83(5.8610.46)  252.0 <0.0001
Post -chewing urethra discharge 680 (42.5) 15(0.9) 78.10 (4652, 131.11) 812.8 <0.0001
Central nervous system symptoms
Poor appetite (anorexia) 906 (56.6) 36 (2.3) 56.72 (4017, 80.07) 1138.7 <0.0001
Insomnia (delayed bedtime) 1265 (79.1) 404 (25.3 11.18(9.48 1318 9284 <0.0001
L ae wake-up next morning 896 (56.0) 41 (2.6) 4839 (34.95,67.01) 1103.2 <0.0001
Low work performance next day 843 (52.7) 33(2.1) 52.88 (3695, 75.68) 1031.3 <0.0001

TABLE 2. Stepwise multivariate logistic regression analysis of subjective symptomsof central nervous systemand genito-urinary system related to Qat
chewersas compared to non-Qat chewers.

Symptoms Odds ratio (OR) 95%Cl P-value
Central nervous system symptoms
Poor appetite (anorexia) 51.77 30.93t086.67 <0.0001
Insomnia (delayed bedtime) 232 1.75t0 3.10 <0.0001
L ate wake-up time next morning 10.24 6.76to0 15.5 <0.0001
Low work performance next day 10.06 6.42to 15.77 <0.0001
Genito-urinary symptoms
Weak stream of micturition 237 1.41t0 3.98 <0.001
Post -chewing urethrd discharge 43.83 24.74t077.64 <0.0001

Subjects and Methods

A total of 1600healthy adult male subjects aged 20-32
yearswere recruited as Qat subjects, while asimilar
number aged 19-33 years were recruited as control subjects
over athree-year period. Both groups were from the same
environment except that one group chewed Qat and the
other group did not. The Qat chewers attended Qat chewing
sessions at the same time on three successive days. They
were not regular Qat chewers. All subjects denied any
history of pre-existing disease of the central nervous system
(CNYS), gastrointestinal tract or genito-urinary tract. None
was taking any drugs during the study period. All
volunteers were told not to take tea, coffee or soft drinks
containing caffeine during the study, and were also told to
avoid smoking. The participants were informed about the
study and each gave informed consent. Ethical clearance
was also obtained. They were subjected to clinical
assessment, including height and weight measurement and
the body mass index (BMI: kg/nf) was calculated.

During the Qat-chewing session, each participant
chewed afresh bundle of the same type of Qat leavesfor at
least four hours on each of the three study days, and then
spat out the leaves. The control subjects spent the same
time in the same environment.

Subjects were asked to fill in a questionnaire at the end
of the third Qat-chewing session inquiring about: 1)

appetite (poor or normal); 2) epigastric symptoms such as
bloating, belching (yes or no); 3) abdominal distension(yes
or no); 4) stream of micturition(weak or easy), urethral
discharge (yes or no); 5) sleep pattern(delayed or normal );
6) waking-up next morning (late or normal); and 7) work
performance next day (low or normal). The same procedure
was followed for the control subjects.

Satistical Analysis

Statistical analysis of datawas performed using the
Statistical Package for Social Sciences (SPSS software
package). Results were analyzed using Student’ s (unpaired)
t-test of significance for continuous variables and Pearson’s
chi-square for categorical data (comparing proportions).
Odds ratio (OR) with 95% confidence interval (Cl) was
calculated from 2x2 tables to assess the degree of
association. Significance was taken as less than 0.05.
Stepwise multivariate logistic regression analysis was
computed using the SPSS package.

Results

The mean age (mean+SEM ) (26+0.34 vs. 25+0.30) and
BMI (20.3+0.41 vs. 21.2+0.36) for the Qat chewers and
controls were comparable (P>0.05). Univariate analysis of
symptoms induced by Qat chewing as compared to controls
isshown in Table 1. The gastrointestinal symptoms were
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significantly higher among Qat-chewers as compared to the
control. They included epigastric bloating (OR=6.64; 95%
Cl: 5.40t0 8.16; ¢?: P<0.0001), belching (OR=5.77; %%
Cl: 4.36t07.62; c* P<0.0001), and abdominal distension
(OR=10.98; 95% CI: 8.57 to 14.07; c?: P<0.0001).
Similarly, genito-urinary symptoms were significantly
higher among Qat chewers than the controls. They included
weak stream of micturition (OR=7.83; 95% Cl: 5.86t0
10.46 ¢ P<0.0001) and post-chewing urethral discharge
(OR=78.10; 95% CI: 46.52t0 131.11; c¢®:P<0.0001). Qat-
induced central nervous system manifestations were the
most prominent symptoms and were highly significant as
compared to the controls. They included same-day dinner-
time anorexia (OR=56.72; 95% Cl: 40.17to 80.07; ¢
P<0.0001); same-day insomnia (delayed bedtime)
(OR=11.18,; 95% Cl: 9.48 to 13.18; c?: P<0.0001); late
wake-up next morning (OR=48.39; 95% Cl: 34.39t0 67.01;
c?: P<0.0001); and low work performance next day
(OR=52.88, 95% CI: 36.95t0 75.68 c¢*: P<0.0001)

Stepwise multivariate logistic regression analysis was
also conducted to rank the Qat-induced subjective
symptoms in the order of their power to discriminate (Table
2). Thisanalysis was computed using the SPSS software
statistical package in two step; the first included stepwise
discriminate analysis, and the second included the stepwise
logistic regression. Epigastric bloating, belching and
abdominal distension which were statistically significant in
univarate analysis were no longer statistically significant,
whereas CNS symptoms anorexia, delayed bedtime
(insomnia), late wake-up the next morning, low work
performance the next day and genito-urinary symptoms
(post-chewing urethral discharge, weak stream of
micturition) remained highly significant.

Same-day dinner-time anorexia was the strongest Qat-
induced symptom (exposure coefficient =51.77; 95% ClI:
30.93t0 86.67), followed by post-chewing urethral
discharge (exposure coefficient =43.83; 95% Cl: 24.74 to
77.64); late wake-up time next morning (exposure
coefficient =10.24 95% Cl: 6.76 to 15.51); low work
performance next day (exposure coefficient =10.06; 95%
Cl: 6.42t0 15. 77), same-day delayed bedtime form of
insomnia (exposure coefficient=2.32; 95% CI: 1.75t0
3.10); and ultimately weak stream of micturition (exposure
coefficient =2.37 95% ClI: 1.41t0 3.98).

Discussion

In this study, we have shown that chewing Qat for three
days was associated with significant CNS and genitourinary
symptoms, such as anorexia, delayed bedtime insomnia
which resultsin late wake-up next morning and low work
performance next day, aswell asweak stream of
micturition and post-chewingurethral discharge. However,
gastrointestinal symptoms were mild.

It seems likely that these effects resulted from one or
more of the chemical constituents of the Qat leaves, which
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are known to contain avariety of alkaloidsincluding
cathinone and cathine, flavonoids, tannins, aminoacids,
essential oils and vitamin C.” The sympathomimetic effects
of Qat consumption are thought to be due to the concurrent
action of cathinone and cathine, whereasits central nervous
system effects are almost entirely duet o cathinone.*
Cathinone is a biosynthetic precursor that accumulatesin
young leaves, and is absorbed rapidly by the buccal mucosa
and after swallowing the juice of the leaves™’ In adult Qat
leaves, it undergoes enzymatic reduction to the less active
compounds, cathine and norephedrine. Cathine undergoes
little buccal absorption and istaken up rather slowly from
the gastrointestinal tract.* Cathinone and cathine exert their
amphetamine-like actions by the release of catecholamines
from pre-synaptic storagesites.?

Failureto retain the statistical significance of
gastrointestinal symptoms in multivariate model may
suggest that the acute effects of Qat on gastrointestinal tract
were comparatively less than on the CNS and genito-
urinary systems. Marked loss of appetite (anorexia) after
Qat chewing in our study may be attributed to a
combination of acentral amphetamine-like effect and delay
in gastric emptying.°® Insomniawith delayed bedtimeis
believed to be due to central release of noradrenergic
neurotransmitters by cathinone? and resultsin late wake-up
and low performance the next day ®

The weak stream of micturition among Qat chewers has
been attributed to a sympathomimetic effect ona-
adrenoceptors, which are predominant in the bladder neck
and proximal urethra.*® Post-chewing urethral discharge
induced among Qat chewers has been described previously
and the mechanism operating is not yet understood.***
Other Qat-induced sexual manifestationsincluding
increased libido, spermatorrhea and erectile dysfunction
have been also described."8*"2

This study has shown that Qat consumption has many
adverse effects, particularly on the CNS which, given the
widespread use of Qat in Yemen, may have a serious
impact on the productivity of labor in the country. The
adverse effects on micturition may be particularly
troublesome in elderly patients with prostatic hypertrophy.
We have shown elsewhere that Qat chewing raises blood
pressure,’® and may be linked to gastrointestinal cancer.*
These adverse biosocial effects lend support to those who
call for limitations to be placed on Qat consumption.
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