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ABSTRACT

Background: Catha edulis chewing is common in Kenya and is a daily activity in
Meru. According to the National Authority for the Campaign against Alcohol and
Drug Abuse (NACADA) 2012 drug-use study, there are 1.6 million Catha edulis users
in Kenya. The habit of khat chewing is widespread with a deep-rooted socio-cultural
tradition in Kenya and as such poses a public health problem. Some studies have been
done to investigate the effects of Khat on kidney and liver in animals. However, only
a few of these studies have been conducted in human.

Objective: To investigate the possible effects of Catha edulis on the levels of various
biochemical parameters to assess kidney and liver function.

Design:Cross sectional study.

Setting: Meru County, Kenya.

Subjects: Three hundred and ninety one (198 C. edulis chewers and 193 C. edulis
non-chewers)were enrolled in the study.

Results: Total bilirubin, direct bilirubin and alkaline phosphatase activity was
significantly increased in the serum of Catha edulis consumers than non-consumers.
Total protein and creatinine concentration were significantly decreased in the serum
of Catha edulis consumers as compared to non-consumers.

Conclusion: Catha edulis chewing is not associated with electrolyte imbalance hence
no predisposing effect to renal disorders. Chewing C. edulis might not be responsible
for kidney damage but might be responsible for liver damage.

INTRODUCTION

Chronic disease like kidney and liver diseases
constitutes a fast increasing burden to society. The
World Health Organization (WHO) estimates that
46% of global disease and 59% of mortality is due to
chronic diseases. Thirty-five million individuals in
the world die each year from chronic disease and the
numbers are increasing steadily (1). According to the
Office for National Statistics in the United Kingdom,
liver disease is now the fifth most common cause
of death after heart disease, stroke, chest disease
and cancer. However, unlike other major causes of
mortality, liver disease rates are increasing rather
than declining (2). Chronic kidney disease (CKD),
has an increased prevalence in sub- Saharan Africa
(3). Factors such as hypertension, diabetes, cardio-
vascular diseases have been associated with kidney
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problem and alcoholism hasbeen associated withliver
problem. Catha edulis has also been associated with
liver and kidney disease. However evidence of effects
of Catha edulis on liver and kidney is often based on
limited numbers of case reports and animal studies.
These studies show that Catha edulis interferes with
normal body functions, which could lead to serious
liver and kidney disorders in animals and even in
humans (10-16).

Khat belongs to the kingdom Plantae,
class Magnoliopsida, order Celastrales, family
Celastraceae, genus Catha and species edulis (4).
Catha edulis originated in Ethiopia and later spread to
Somalia, Kenya, Uganda, Tanzania, Congo, Zambia,
Zimbabwe, Afghanistan, Yemen and Madagascar (5).
According to National Authority for the Campaign
against Alcohol and Drug Abuse (NACADA) 2012,
drug-use study in the country, there are 1.6 million
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Catha edulis users in Kenya.

The prevalence use of C.edulis in Kenya is 5.5%
(6). The use is high among urban as opposed to
rural. In terms of regions, highest use is reported
in North Eastern (28%) followed by Nairobi (7.2%),
Coast (6.2%) and Eastern (5.4%). Lowest current use
is recorded in Western Kenya (7).

Chewing of Catha edulis (miraa) is a social habit
in Kenya (7). The cultivation and consumption of
the stimulant leaves and back of the stem of Catha
edulis is widespread in several countries of East
Africa and the Arabian Peninsula. The leaves come
from a small evergreen shrub that can grow to tree
size (8). The regular consumption of Catha edulis is
associated with a variety of health problems affecting
the consumers (8). Currently, Catha edulis is illegal in
the USA, Canada, and many European countries (9).

Some studies have been done to investigate the
effects of Khat on kidney and liver in animals (17-
19). However, only a few of these studies have been
conducted in human and these studies have been
carried out in the Middle East countries.

MATERIALS AND METHODS

The study was conducted under ethic number KNH-
ERC/A/370 that was approved by the Kenyatta
National Hospital /University of Nairobi — Ethical
Review committee (KNH/UoN-ERC) through the
ministry of health. The study was conducted on the
Catha edulis consumers of Meru County in Kenya.

Meru County is located along the Eastern side
of Mt Kenya. It borders Isiolo County to the North
and North East, Tharaka County to the South West,
Nyeri County to the South West and Laikipia County
to the West. Meru is an agricultural county and miraa
growing is one of the major economicactivities carried
out in the region. Meru County is the home of the
Imenti, Tigania and Igembe sub-tribes of the Ameru
(Meru) tribe. The sample (n=391) included 198 miraa
chewers and 193 non-miraa chewers. Convenient-
consecutive sampling method was used to recruit
participants who gave a history of khat chewing. All
participants were male and female Khat chewers,
aged 18-60 years with a history of chewing Catha
edulis. Individuals with diabetes, cardiovascular
diseases, renal problems, hepatitis, hypertension,
glomerulonephritis and pregnant women were
excluded from thestudy. All the participants were
interviewed by the researcher and questionnaire
was completed to cover the personal history of
Khat chewing (amount of Khat per day, number
of hours per day, number of days per week and
number of years), diabetes, cardio-vascular
diseases, renal problems, hepatitis, hypertension,
glomerulonephritis, pregnant women and any
family history of liver or renal problem.
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Thosehealthy participants whohad noexposure
of Catha edulis chewing (non-Catha edulis users)
and alcohol drinking in their life time and have no
family history of liver and renal problem were used
as a control. Written consent was taken from all the
participants after explanation of the aim of the study.
Blood samples were collected into plain vacutainer
tubes and allowed to clot. The clot samples were
centrifuged immediately for 10 min at 3000 rpm.
After centrifugation, the serum was separated and
transferred to a clean tube with the help of pipette.
The tubes containing serum were transported to
Biochemistry laboratory, Nyeri provincial hospital
to analyze the biochemical parameters. Classical
laboratory procedures were used on the Humastar
200 automated chemistry analyzer and i-smart 30
electrolyte analyzer for electrolytes.

The Humastar 200 automated chemistry analyzer

directly determined the values for total protein,
albumin, alanine aminotransferase (ALT), aspartate
aminotransferase (AST), alkaline phosphatase,
creatinine total bilirubin, direct bilirubin. Sodium,
potassium and chloride were determined using
i-smart 30 electrolyte analyzer. The concentration of
various biochemical parameters was examined in
serum samples collected from Catha edulis users and
non-users.
Data analysis: The results were computed statistically
with SPSS software package version 21 using student
independent t-test for mean difference between
groups and cross tabulation for percentage count.
A probability value (p-value) less than 0.05 was
considered statistically significant.

RESULTS

Participants Catha edulis chewing habit: Majority
92(46.5%) of the chewers were in age group 18 -30
years. In terms of the bundles chewed per week
majority 92(46.5%) of the participants chewed one
bundle per week andage group 18-30 years had
majority 92(46.5%) of the participants chewing one
bundle per week (Table 1).

With reference to frequency majority 140(70.7%)
chewed C. edulis for more than three days in a week
and age group 18-30years had the majority 63(31.8%)
of the participants chewing C. edulis for more than
three days in a week (Table 1).

Referring to the duration majority 67(33.8%)
of the participants have chewed for more than ten
years and age group 31- 40years had the majority
29(14.6%) of the participants who have chewed C.
edulis for more than ten years (Table 1).

Participants alcohol drinking habit: Eighty seven (43.9%)
of the participants reported drinking alcohol and
111(56.1%) not drinking. Majority 37(42.5%) who
consumed alcohol, consumed less than 5 bottles per
day (Table 2).
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Table 1
Participants C.edulis chewing habit (n = 198)

Age group of participants n and % count

Bundles of c. edulis chewed per day 18-30 years 31- 40 years 41 years & above
1 45(22.7%) 31(15.7%) 16(8.1%)
2 32(16.2%) 20(10.1%) 18(9.1%)
3 14(7.1%) 9(4.5%) 10(5.1%)
>5 1(0.5%) 1(0.5%) 1(0.5%)

Frequency of C. edulis

chewing >3days 63(31.8%) 42(21.2%) 35(17.7%)
< 3 days 29(14.6%) 19(9.6%) 10(5.1%)

Duration of C. edulis chewing < 1 year 6(3.0%) 8(4.0%) 5(2.5%)
1-2 years 16(8.1%) 6(3.0%) 7(3.5%)
3-5 years 21(10.6%) 6(3.0%) 6(3.0%)
5-10 years 30(15.2%) 12(6.1%) 8(4.0%)
>10 years 19(9.6%) 29(14.6%) 19(9.6%)

N=sample size, %= percentage

Table 2
Participant alcohol drinking habit (n=198)

Characteristic Sample size
No. Percentage (%)

Drink alcohol

Yes 87 43.9

No 111 56.1
Quantity of alcohol drunk per day

< 5 bottles 37 42.5

5-10 bottles 27 31.03

>10 bottles 23 26.4

No = Number, % = Percentage

Liver and kidney biochemical parameters: The Catha edulis chewing group (N=198) was associated with
numerically smaller direct bilirubin, creatine and total protein mean and a higher alkaline phosphatase as
compared to the non-Catha edulis chewing counterparts (N= 193), (Table 3). To test the hypothesis that the
Catha edulis chewing has no effect on the biochemical parameters of the kidney and liver, an independent
t-test was performed. The independent t test was associated with a statistically significant effect for alkaline
phosphatase, total protein, total bilirubin, direct bilirubin and statistically nonsignificant effect on urea, ALA
and ASA. Thus the Catha edulis chewing has no effect on ALA, ASA, urea, sodium ion, potassium ion, and
chloride ion, but it has effect on direct bilirubin, total protein, alkaline phosphatase and creatinine (Table 3).
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Table 3
liver and kidney biochemical parameters

Biochemical parameters of Liver and kidney

Chewers n& % count x+SD Non chewers n & % count x+SD t and p value

Low Normal High X SD Low Normal High X SD t P value
B 0(0.0%) 179(45.8%) 18(4.6%) 2.09 0.291 1(0.3%) 167(42.7%) 124(6.1%) 213 0.387 -1.156  0.248-
DB 1(0.3%) 186(47.6%) 11(2.8%) 2.05 0.223 0(0.0%) 178 (19.9% 115(29.4%)  2.58 0.495 -13.480  0.000-
P 0(0%) 198(100%) 0(0%) 1.85 0.514 1(0.5%) 153(79.3%) 39(20.2%) 227 0.653 -6.919  0.000-
ALB 16(4.1%)  87(22.3%) 95((24.3%)  2.41 0.639 13(3.3%) 93(23.8%) 87(22.3%) 2.38 0.612 0.247 0.805
ALP  1(0.3%) 182(46.5%) 15(3.8%) 2.07 0.276 15(3.8%)  175(44.8%) 3(0.8%) 1.94 0300 4562  0.000-
ALA  0(0%) 178(45.5%) 20(5.1%) 2.11 0.311 0(0.0%) 172(44%) 21(5.4%) 212 0321  -0251  0.802
ASA  0(0%) 166(42.5%) 32(8.2%) 2.16 0.385 0(0.0%) 156(39.9%) 37(9.5%) 2.19 0397 0779  0.436
Urea  0(0%) 196(50.1%) 2(0.5%) 2.01 0.101 0(0.0%) 186(47.6%) 7(1.8%) 2.04 0.189  -1.715  0.087
Cret 12(3.1%)  140(35.8%) 46(11.8%) 2.18 0.553 1(0.3%) 111(28.4) 81(20.7%) 243 0.547 -4.416  0.000-
Na 2(0.5%) 196(50.1%) 0(0.0%) 1.99 0.101 6(1.5%) 187(47.8%) 0(0.0%) 1.97 0.175 1.456 0.146
K 0(0%) 198(50.6%) 0(0%) 2.00 0.000 0(0.0%) 191(48.8%) 2(0.5%) 2.01 0.102 -1.418  0.158
CL 0(0%) 198(50.6%) 0(0%) 1.99 0.101 0(0.0%) 191(48.8%) 2(0.5%) 1.99 0.102 0.026 0.980

Results are mean * SD., n = sample size, %-percentage, *significantly different from control: P<0.05.
TB-total bilirubin, DB-direct bilirubin, TP-total protein, ALB-albumin, ALP-alkalinephosphatase, ALA-
alanineaminotransferase, ASA-aspartateaminotransferase, cret-creatinine, Na+-sodium, K-+-potassium,

Cl--chloride

DISCUSSION

Direct bilirubin and alkaline phosphatase activities
were significantly increased in the serum of Catha
edulis consumers. Total protein and creatinine
concentration were significantly decreased in the
serum of Catha edulis consumers. Decrease in serum
total protein indicated decreased protein synthesis
either duetoliver cells damage or reduced absorption
of amino acids or secondary to diminished protein
intake and thismay indicate decrease inliver function.
Having a low level of serum creatinine indicates
efficient and effective pair of kidneys.There was
no significant effect on, albumin, ALA, ASA, urea,
sodium, potassium and chloride.

These results are in agreement with previous
studiesby AL-Haborietal., 2002 and AL-Hashemetal,.
where total bilirubinand ALP was increased and total
protein was decreased in khat extract administered
animals (17, 18). Also M.Shabbir et al,. 2014 where
total bilirubin and ALP was significantly increased
in male population of Jazan region of Saudi Arabia
(20). Rania Hussein et al 2013 (21) total bilirubin was
significantly increased and serum total protein was
significantly decreased inkhat chewersamongadults
in sana’a city Yemen. AnwarMasoud et al.,2014, (22)
total protein level was significantly decreased in
female khat chewers.

The results are in contrast with the previous
studies,M.Shabbir et al., 2014 (20) ALT and AST was
significantly increased and albumin was significantly
decreased inkhatusers as compared tonon-users. AL-
Hashem et al., 2011 (18) serum urea was significantly
increased and albumin decreased in serum of hydro-
ethanol extract khat administered rats.Also Rania
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Hussein et al 2013 where serum urea and creatinine
were significantly increased and albumin decreased
inkhat chewers group more than the control(21), AL-
Habori et al, 2002 (17)AST and ALT were increased
in six months khat fed New Zealand white rabbits.
There was no significant effect on ALA, ASA,
urea, sodium ion, potassium ion, and chloride ion.

In conclusion, Cathaedulis chewingis notassociated
with electrolyte imbalance hence no predisposing
effecttorenal disorders. Chewing Catha edulis might
notberesponsible for the damage of kidney but might
be responsible for liver damage.
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