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Abstract

Objective: The objective of this study is to determine the effect of Catha edulis leaves on glycosylated haemoglobin and
lipid profiles in healthy individuals in Dire Dawa, Ethiopia.

Method: A cross-sectional study was conducted to evaluate the effect of khat leaves on the glycated haemoglobin and
lipid profile in the Dire Dawa population. For the study, 100 male subjects (aged =20-<40years) were recruited and
divided into two groups, each consisting of 50 subjects: the first group was khat chewing people while the other group
was non-khat chewing individuals. Blood samples were collected and tested to evaluate the glycated haemoglobin and
lipid profiles.

Results: The mean glycated haemoglobin value of khat chewers was 5.33% and for non-chewers, it was 5.48%, respectively.
Since p value is less than the significance value, the t-test supports the reduction in glycated haemoglobin values in khat
chewers. The mean values of total cholesterol, and triglycerides in khat chewers are 175.2 and 172.92, and for non-chewers
they are 168.7 and 164.56, respectively.

Conclusion: From this study, we concluded that Catha edulis leaves have a significant effect on glycosylated haemoglobin
levels. Mean glycated haemoglobin values of long-term healthy khat chewers are comparatively less than healthy non-chewers.
Long-term khat chewing increases total cholesterol levels and triglycerides levels but there is no significant effect on the
high-density lipoprotein and low-density lipoprotein levels.
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Background The khat phenylalkylamines contain cathinone, cathine,
and norephedrine. These compounds are related to ampheta-
mine and noradrenaline. Cathinone is primarily found within
the youthful take offs and shoots. During development,
cathinone is metabolized to cathine and norephedrine.’

Catha edulis (khat) is a plant grown commonly in the horn of
Africa. The leaves of the khat are chewed by individuals for
their stimulant activity.' Its young buds and tender leaves are
chewed to accomplish a state of happiness and incitement.
Khat is an evergreen bush, which is grown as a bush or a

'Department of Anatomy, School of Medicine, College of Medicine and

small tree. The extracts have a fragrant smell. The taste is Health Science, Dire Dawa University, Dire Dawa, Ethiopia
astringent and somewhat sweet. The plant is seedless and 2Department of Anatomy, Imam Abdulrahman Bin Faisal University,
tough, developing in an assortment of climates and soils. Dammam, Saudi Arabia

3Department of Anatomy, School of Medicine, Goba Referral Hospital,

Khat contains more than 40 alkaloids, glycosides, tannins, Madda Walabu University, Goba, Ethiopia

terpenoids, flavonoids, sterols, vitamins, and minerals. c gi h

. . . . orresponding author:
Phenylalkylamlpes and Cathedul.lns are the major alkaloids. Daniel Atlaw, Department of Anatomy, School of Medicine, Goba
Recently, 62 different cathedulins from fresh khat leaves Referral Hospital, Madda Walabu University, Goba, Bale 302, Ethiopia.
were characterized.” Email: danielatmwu@gmail.com

@ @@ Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons

Attribution-NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use,
reproduction and distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open
Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://uk.sagepub.com/en-gb/journals-permissions
https://journals.sagepub.com/home/smo
mailto:danielatmwu@gmail.com

SAGE Open Medicine

It is believed that a few million individuals are routine
khat clients, living in topographical regions near to where
khat develops, especially Yemen, Somalia, Ethiopia,
Djibouti, and Kenya.* Individuals chew khat extracts essen-
tially for its pleasurable and invigorating impacts. The
stimulant impact of this plant is due to the nearness of a
monoamine alkaloid cathinone. There have been various
debates and wrangles about khat-chewing and about its
positive as well as negative effect on society. There is a
broadly held view among khat chewers in the Middle East
locale that khat juice makes a difference by lowering their
blood glucose levels and maintains it at stable levels.?

Diabetes may be a major cause of visual deficiency,
kidney issues, heart attacks, stroke, and lower appendage
removal. Diabetes is the eighth driving cause of early mortal-
ity in the world. At the time of writing, no satisfactorily suc-
cessful remedy for diabetes mellitus has been found. Currently
available therapeutic options, including dietary modification,
oral hypoglycaemic, and insulin, have their limitations.®

Different studies have identified an effect of khat on the
health and behaviours of individuals; for instance, a study
conducted in the Gurage zone has identified that khat chew-
ing increases the risk of blood pressure.” A review study con-
ducted in 2010 revealed that khat chewing increases the risks
of cardiovascular disease.®® A further study conducted in
Yemen has revealed that khat (Catha edulis) leaves have
toxic effects on the blood constituents, induce alterations in
biomarkers of oxidative stress and biochemicals, and could
be an indicator for liver and kidney toxicity.'” In addition,
khat chewing was significantly associated with risky sexual
behaviours, which in turn increases the risk of developing
sexually transmitted diseases."!

Numerous common herbs and flavours are claimed to
have properties that bring down blood sugar levels and make
them valuable for individuals with or at risk of type 2 diabe-
tes. Without a doubt, a few of these items may have hurtful
impacts on the body. Therefore, we ought to explore these
plant items to find their genuine impacts. Khat is one of
those plants that have been claimed for their antidiabetic
properties, broadly utilized all through the world. From the
existing scientific literary works, no past investigation has
been done to evaluate the impact of khat extracts on the gly-
cosylated haemoglobin (HbA1c¢) and lipid levels in the peo-
ple of Dire Dawa town. Therefore, this study is designed to
test the hypothesis that there is no difference in the HbAlc
and lipid profiles among healthy individuals of khat chewers
and non-khat chewers in Dire Dawa, Ethiopia.

Materials and methods

Study area and period. The study was conducted in Dire
Dawa town between October 2017 and May 2018. Dire
Dawa is situated in the eastern part of Ethiopia, 515 km from
Addis Ababa, the capital city of Ethiopia. The total area of
the region is 128,802 ha and it shares common boundaries

with the Ethiopian Somali Regional States in the west, north,
and east and with the Oromia Regional State in the south.

Study design. A cross-sectional study was applied to deter-
mine the effect of Catha edulis on the HbAlc and lipid pro-
files in healthy individuals in Dire Dawa.

Source population. Male khat chewing and non-khat chewing
peoples from Dire Dawa.

Study population

A total of 100 volunteers for the study were taken as study
subjects and divided into two groups: khat chewers and non-
chewers with 50 participants in each group.

Inclusion criteria

Individuals who have been using khat in the past year. People
who are non-smokers, non-alcoholics, and who are not under
medication for any disease conditions included in this study.

Exclusion criteria

Individuals who have donated blood recently, and diabetic
people were excluded in from this study.

Sampling technique

A convenient sampling technique was used for the study.
Blood samples were collected after getting the consent of the
candidates.

Blood sample collection

Blood samples were collected from the study subjects by two
lab technicians. A 2-day training was given for the blood
sample collectors and data collectors. Blood samples were
collected in a vacutainer by venepuncture from individuals.
Blood samples were given to laboratory technologists for
testing for HbA1C and lipid profiles. All samples were col-
lected at 7:00 a.m. before the study participant had taken any
meal or khat.

Study variables

Dependent variable: HbAlc, total cholesterol, triglycerides,
high-density lipoprotein (HDL), and low-density lipoprotein
(LDL).

Independent variable: khat chewing.

Operational definition

HbAc is a form of haemoglobin that is measured primarily to
identify the 3-months average plasma glucose concentration.
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Table . Lipid profile test normal ranges.

Lipid profile Normal range Low High

Total cholesterol 150-200 mg/dL <150mg/dL >200mg/dl

Triglycerides 40-140mg/dL <40 mg/dL > 140 mg/dl

HDL cholesterol direct 35-170mg/dL <35mg/dL > |70 mg/dl

VLDL 5-35mg/dL <5mg/dL >35mg/dl

LDL cholesterol direct 65—170mg/dL <65mg/dL > |70 mg/dI

Total cholesterol/HDL ratio 0-4.5 >45

LDL/HDL cholesterol ratio 0-3.55 >3.55

HDL: high-density lipoprotein; VLDL: very low density lipoprotein; LDL: low-density lipoprotein.

Table 2. Descriptive summaries of study variables of Dire Dawa, 2019.

Variables N Khat chewers Non-khat chewers p-value
Minimum Maximum Mean SD Min Max Mean SD p-value

HbAlc 100 48 6.3 5.34 0.32 4.6 6.2 5.48 0.32 0.026*

Total cholesterol 100 143 214 175.2 18.14 145 215 168.7 13.16 0.045%*

Triglycerides 100 130 236 172.92 26.30 142 209 164.56 13.2 0.047%*

HDL 100 39 59 48.36 5.94 40 57 48.6 4.47 0.805

LDL 100 52 114 90.72 13.09 59 125 88.66 14.34 0.45

HDL: high-density lipoprotein; LDL: low-density lipoprotein.
*Indicates that the variable is significant at 5%.

For people without diabetes, the normal range for the
HbAlc level is between 4% and 5.6%. HbA 1c levels between
5.7% and 6.4% mean a higher chance of getting diabetes.
Levels of 6.5% or higher mean people are diabetic.

Lipid profile or lipid panel is a panel of blood tests that
serves as an initial broad medical screening tool for abnor-
malities in lipids, such as cholesterol and triglycerides. The
normal ranges of lipid profiles are listed in Table 1.

Khat chewers are regular (daily) khat chewers who have
chewed khat for at least 1year. Non-khat chewers are those
who have never chewed khat in their lifetime.

Statistical analysis

To compare the mean differences between the test and con-
trol groups, independent #-tests were used. The significant
level used for the analysis is 5% (0.05)

To ensure the quality of data to be gathered, a range of
mechanisms were employed. A 2-day training (orientation)
was given for data collectors on the objective of the study,
pre-analytical, analytical, and post-analytical procedures by
a haematologist and researcher with an MSc degree. Any
errors found during pre-analytical, analytical, and post-ana-
lytical processes were corrected immediately. The investiga-
tors checked the process of all the procedures throughout the
data collection periods on a daily basis.

Laboratory examination of blood: about 5mL of fasting
venous blood was collected using a serum separator tube
(SST). The serum separated within 2h of sample collection.

A trained laboratory technologist analysed the samples to
determine the lipid profile and blood glucose levels. A
Hitachi 7600 analyser was used to detect all blood lipids
(triglycerides (TQ), total cholesterol (TC), high-density lipo-
protein cholesterol (HDL-C), and low-density lipoprotein
cholesterol (LDL-C)).

Ethical consideration

This study was conducted following the Declaration of
Helsinki. Ethical clearance was obtained from Dire Dawa
University, College of Medicine and Health Sciences.
Institutional Health Research Ethics Review Committee
(IHRERC) was secured by ethical clearance with the refer-
ence number DDU/IHRERC/0869/19. Before data and sam-
ple collection, written informed consent was obtained from
each study participant. Confidentiality was maintained by
omitting any personal identification from the questionnaire
and, instead, a code was used. The collected data were used
only for research purposes.

Result

A total of 100 volunteers participated in the study. Among
them, 50 were khat chewers (test) and 50 were non-khat
chewers (control). Blood samples were taken from each indi-
vidual and their HbAlc and lipid panel tests were done.
Descriptive summaries such as minimum, maximum, mean,
and standard deviation values of the study variables are pre-
sented in Table 2.



TCHOT

4 SAGE Open Medicine
HbA1c for non-khat chewer group HbA1c for khat chewer group
104 |
124 Mean = 5.34
M =548 =
St Dev = 317 ﬁg'sgev' 22
- N=50
10 8]
6
>
3 £
o @
= 3
T g 4 ] M
o 2
w w
4
4+ -
.
o
0 T |_| T T T T 0 T —l T
450 5.00 550 6.00 6.50 450 5.00 550 6.00 6.50
HBC HBT
Figure |. Histograms of HbAlc levels in khat chewers and non-chewers.
tot.cholesterol for khat chewer group tot.cholesterol for non-khat chewer group
] ] Mean = 175.20 —
= M =168.76
355%“- =16.148 St Dev. = 13158
N=50
o | 12,54
] 10.04 '
> =
g 4 — b o ||
] S
2 3 751
b o
= <
w w
5.0
I
257
0 T T T 00 T T T —‘ |T| |_| T
140.00 160.00 180.00 200.00 220.00 140.00 160.00 180.00 200.00 220.00

TCHOC

Figure 2. Histograms of total cholesterol levels in khat chewers and non-chewers.

The minimum and the maximum values of HbAlc of
khat chewers are 4.8% and 6.3%, respectively. Whereas the
minimum and the maximum values of HbAlc of non-khat
chewers are 4.6% and 6.2%, respectively (Table 2). When
we compare the sample statistic of the khat chewers and non-
khat chewers the minimum and the maximum HbA ¢ values
of the khat chewers are slightly higher than those of non-khat
chewers. However, the mean HbA 1¢ values of the treatment
group is less than the mean HbAlc values of the control
group (Figure 1).

The minimum and maximum values of total cholesterol in
khat chewers are 143mg/dL and 214 mg/dL respectively;
whereas the minimum and the maximum values of total

cholesterol in non-khat chewers are 145 mg/dL and 215mg/
dL, respectively. The mean and standard deviation of the
total cholesterol in test groups are 175.2 and 18.14, respec-
tively. The standard deviation indicates that the test group’s
total cholesterol values are on average apart from the mean
by 18.14 units. The mean and standard deviation of the total
cholesterol in the control group is 168.7mg/dL and 13.158,
respectively. The standard deviation indicates that the con-
trol group’s total cholesterol values are on average apart
from the mean by 13.158 units (Figure 2).

When we compare the sample statistic of the test and
control groups, the minimum triglyceride values of the khat
chewers are slightly less than those of the non-khat chewers.
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Figure 3. Histograms of triglycerides levels in khat chewers and non-chewers.
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The maximum triglyceride values of the control group are
slightly higher than that of the test group. However, the mean
triglyceride values of the control group are less than the
mean triglycerides values of the test group (Figure 3).

When we compare the sample statistic of the test and con-
trol groups, the minimum LDL values of the khat chewers is
less than those of non-khat chewers. The maximum LDL
values of the control group are higher than those of the con-
trol group. However, the mean LDL values of the control and
test groups do not have significant differences (Figure 4).

The histograms provide a clear idea about the number of
individuals distributed in different ranges of HbAlc, total
cholesterol, triglycerides, and LDL values.

The HbA 1c values of both khat chewers and non-chewers
are maximally distributed in the range of 5%—5.5% (Figure 1).
The total cholesterol values of the majority of khat chewers
are distributed in the range of 170—195 mg/dL. Total choles-
terol values of non-chewers are distributed in the range of
155-170mg/dL (Figure 2). The histogram of triglycerides
levels shows that the triglyceride values of khat chewers are
maximally distributed between 140 and 175mg/dL and in
non-chewers 150 and 170 mg/dL. Elevated triglycerides val-
ues are more in khat chewers than non-chewers (Figure 3).

The age groups 20-25, 25-30, 30-35, and 35-40 of both
khat chewers and non-chewers are distributed almost equally
in each age group (Table 3).
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Table 3. Age distribution of khat chewers and non-chewer of
Dire Dawa, 2019.

Age group 20-25 25-30 30-35 3540
Khat chewers 15 20 5 10
Non-khat chewers 14 24 4 8

The hypothesis about the HbAlc test was whether the
mean HbAlc value of Khat chewers () is less than
the mean HbAlc level of the non-khat chewers (it,). The
hypothesis is given as

Hy oy =y vs Hy iy < iy

Rejection of the null hypothesis H, is based on the
p-value. As can be seen from Table 2, the p-value 0.026 is
less than the significance value a =0.05, which indicates
that we can reject the null hypothesis that there is no differ-
ence in the mean HbAlc levels between khat chewers and
non-khat chewers and it can be claimed that the alternative
hypothesis H_, is true. Thus, we conclude that the mean
HB level of Khat chewers is less than the mean HB level of
non-khat chewers.

The hypothesis that we test about the total cholesterol
was whether the mean total cholesterol value of khat chew-
ers (i) is greater than the mean total cholesterol level of
the non-khat chewers (u,). The hypothesis is given as

Hy:w =p, versus H, : y, > p,

Table 2 shows that the p-value (0.045) is less than the
significance value at =0.05. So, we can reject the null
hypothesis that there is no difference in the mean total cho-
lesterol levels between khat chewers and non-khat chewers.
We can claim the alternative hypothesis that H, is true.
Thus, we conclude that the mean total cholesterol level of
khat chewers is greater than the mean total cholesterol level
of the non-khat chewers.

The hypothesis about triglycerides was whether the mean
triglyceride value of Khat chewers (i) is greater than the
mean triglyceride level of the non-khat chewers (i1,). The
hypothesis is given as

Hy:py=p, versus H, 1 py >,

From Figure 4, the p-value (0.047) is found to be less than
the significance value o =0.05. This indicates that we can
reject the null hypothesis that there is no difference in the
mean triglycerides levels between khat chewers and non-
khat chewers. So the alternative hypothesis H, is true. Thus,
we conclude that the mean triglycerides level of khat chew-
ers is greater than the mean triglycerides level of the non-
khat chewers.

The hypothesis about HDL was whether there are signifi-
cant differences between khat chewers and non-khat chewers
on the mean HDL values. The hypothesis is given as

Hy:p =p, versus H, @y, # 1,

As can be seen from Table 2, the p-value of 0.805 is
greater than the significance value a =0.05, which indi-
cates that there is no adequate evidence to reject the null
hypothesis There is no difference in the mean HDL levels
between khat chewers and non-khat chewers. Thus, we
conclude that there are no significant differences in the
mean values of HDL between khat chewers and non-khat
chewers.

The hypothesis about LDL was whether there are signifi-
cant differences between khat chewers and non-khat chewers
on the mean LDL values. The hypothesis is given as

Hy:py=p, versus H, 1y # L,

From Table 2, the p-value of 0.455 is found to be greater
than the significance value a =0.05, which indicates that
there is not enough evidence to reject the null hypothesis.
There is no difference in the mean LDL levels between khat
chewers and non-khat chewers. Thus, we conclude that there
are no significant differences in the mean values of LDL
between khat chewers and non-chewers (Table 2).

Discussion

This study revealed that the HbA1c level of khat chewers is
less than the mean HbAlc level of non-khat chewers. This
finding contradicts the study conducted in Yemen, which had
identified that chronic khat chewing is a risk factor in the
development of non-insulin-dependent diabetes mellitus.'?
Similarly, another study conducted in Saudi Arabia revealed
that khat chewing was identified as a risk factor for type 2
diabetes mellitus.'® The difference can be explained by the
variation of sample size of our study, which included only
100 individuals.

Our findings identified that the mean triglyceride levels
of khat chewers is greater than the mean triglyceride levels
of non-khat chewers. The finding was supported by a study
conducted in Jima, which revealed that the serum triglycer-
ide was shown to be higher among khat chewers.!* This may
be because khat chewers are usually physical inactive, which
is in turn associated with an increased level of lipid profile.

The mean total cholesterol level of khat chewers is greater
than the mean total cholesterol level of non-khat chewers.
The current finding is supported by a study conducted in
Yemen, which identified that the total cholesterol level was
increased among khat chewers when compared with non-
khat chewers.'? This is probably due to the inhibition of criti-
cal antioxidant enzymes and scavenger proteins. In addition,
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for optimal enzyme and protein functions, the pH value is an
important factor; however, a significant decrease in pH has
been reported among khat chewers.!>!¢

On the whole, this study revealed that although the
HbA ¢, total cholesterol level, and triglyceride levels were
affected by long-term khat chewing, the values of LDL and
HDL were not significantly affected.

Limitations of the study

Despite this finding, the current study was affected by the
following limitations: first, we have included a small sample
size due to resource limitations, second the sample size/
power analysis was not performed for this study, third indi-
viduals were not tested for common morbidities that cause a
change in lipid profile, fourth the individuals were not iden-
tified by the type of khat they chewed, bundles of khat, and
the duration of khat chewing was not separately reported,
and fifth, only male participants were involved in this study.

Conclusion

From this study, we conclude that khat leaves have a signifi-
cant effect on HBAlc levels. Mean HbAlc values of long-
term healthy khat chewers are comparatively less than that
of healthy non-chewers. Long-term khat chewing increases
total cholesterol levels and triglyceride levels but there is no
significant effect on the HDL and LDL levels.
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