The Effect of qat chewing on the level of total homocysteine in ……...

Abdul – kafi shujaa et al

SUJMS

Original Article

Sana'a University Journal
of Medical Sciences

The Effect of qat chewing on the level of total homocysteine in
patients with and without coronary artery disease
1

Abdulkafi shujaa, 2Ekram Al-Eryani, 2Munira Dughish
1Department of Internal Medicine ,2Department of Biochemistry
Faculty of Medicine and Health Sciences, University of Sana'a – Yemen

Abstract
The main objective of this study was to investigate the effects of qat chewing on the level of plasma total
homocysteine concentration in patients with and with- out coronary artery disease(CAD) .Men scheduled for
coronary angiography were selected. Venous samples were taken from the patients in fasting before angiography.
Data about age, risk factors (e.g. hypertension diabetes, smoking, hyperlipidemia, obesity)were obtained from
prepared questionnaires.Total plasma homocysteine concentration were measured by Alchitect homocysteine assay.
According to the result of angiography the study groups were divided into three groups: 30 patients with coronary
artery disease (CAD) and qat chewing, 30 patients without significant (CAD) and qat chewing, and 30 patients
without significant (CAD) and non qat chewing. The mean ± SD of total plasma homocysleine concentration was
significantly raised in patients with and with- out (CAD) chewing qat (17.2± 2.49,15.2± 1.676µmol/L) respectively to
patients without (CAD) and non-chewing qat (11.2±0.96µmol/L) (P<0.001).These result, high level of homocysteine
among patients chewing qat can be attributed to the qat's contents (tannin) which lower the absorption of vitamins
(B6,B12 and folic acid) which are important in metabolism of homocysteine.
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INTRODUCTION:

remaining 30% is bound to cysteine or homocysteine to

Homocysteine is an intermediate sulphur-containing

form

amino acid in one-carbon metabolism, which comprises

homocysteine (or homocysteine).Mixed disulfides, only a

the folate cycle and methionine pathway, regulates the

very small portion present as unbound free homocysteine.

transfer of carbon groups and related to essential

The term total homocysteine (tHcy) refers to the sum of all

physiological process. These include formation of purines

homocysteine species (uelandetal). Until recently, it was

and thymidine for DNA and RNA synthesis, methylation

believed that the normal range for homocysteine was 5-

of DNA, RNA, lipids and proteins, and regulation of

15µmol/L. It is now widely accepted that the normal range

oxidative stress. Homocysteine is formed in cells from the

of (tHcy) may be 10 to 12 µmol/L for middle aged adult

essential amino acid methionine via methyl transfer

and values exceeding this range considered to be a risk

reactions, and can be removed from the cell via

factor for cardiovascular disease (Jacobsen, 1998;

remethylation

Christenetal, 2000).

to

methionine,

irreversible

trans-

homocysteine-cysteine

or

homocysteine

–

sulphuration to cysteine or release of excess intracellular

In 1969, it was thought that there is a connection between

homocysteine into plasma 40.

homocysteine and cardiovascular disease, when it was

The intracellular concentration of homocysteine is

observed in people with a rare hereditary condition, called

regulated via these processes that require the action of

homocystinuria (the deficiency of one of the three main

several enzymes and cofactors. Approximately 70% of

enzymes

plasma homocysteine is disulphide bound to proteins. The

homocysteine to accumulate in the blood
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excreted in urine) that is able to develop severe

Cathinone and its major metabolite (Ephedrine and

cardiovascular disease in their early ages. Also, abnormal

norpseudoephedrine) causes dose-related vasoconstriction

homocysteine elevation occurs among people whose diet

of blood vessels (Al-Motarreb etal, 2003).

contains inadequate amounts of folic acid, vitamin B6, or

In addition, all, cathinone, norpseudoephedrine and

vitamin B12(Verhoef et al ,1997; Malinow et al,1999 )...

noradrenaline contribute to the mechanism of elevated

Evidence also suggests that the increased homocysteine

blood pressure observed in subjects during and after the

levels are a risk factor for premature coronary artery

qat-chewing sessions. It also explains the clinical

disease (CAD) and myocardial infarction (MI) in young

observations of cold extremities of chewers at the end of

patients.

qat sessions 41.

associated

Moreover, higher levels of homocysteine are
with

and

Since, there are no studies on the linked between the habit

oxidative stress status, over the activation of redox-

of qat chewing and the levels of homocysteine in patients

sensitive inflammatory pathways, impaired endothelial

with and without CAD, therefore, the aim of the present

function

study, is to assess this relation among Yemeni qatchewers

and

the

increase

atherogenesis

thrombogenicity

while

mild

hyper

homocysteinemia is associated with decreased fibrinolytic

patients.

activity (Schwartz etal, 1997; Sadeghianetal,2006).

Subjects and methods:

Studies that were done in the 1980s and 1990s linked

The Study population consists of

elevated blood levels of homocysteine to increased risk of

The consecutive male patients admitted to the department

premature coronary artery disease, stroke, and venous

of angiography of different centers in Sana’a city from

blood clots, even among people with normal cholesterol

October, 2011 to July, 2012. According to angiography

levels ((Loralie et al, 2000; Tanne et al 2003).

results, the patients were divided into three groups,

Qat or Catha Edullis is a natural stimulant that is grown in

matched in age, 40 ± 5 years old.:

Ethiopia, Kenya, Somalia, Yemen and many other parts of

Group 1 (N=30): adult male qat chewers with a

the world. People chew qat leaves as a social custom and

significant CAD (≥50% luminal obstruction), in at least

to attain state of stimulation ((Kalix ,1992).

one of their major coronary arteries (i, e. the left main

Qat is believed to be much less than amphetamine, a drug

coronary artery or the left anterior descending coronary

with similar structure and more potency. There are three

artery with its major diagonal branches, the right coronary

main alkaloids that are present in qat leaves; cathinone,

artery or the circumflex coronary artery with its major

cathine, and ephedrine (kalix, 1988 and kalix, 1992).

marginal branch).

Cathinone, is the main active ingredient in qat leaves,

Group 2 (N=30): adult male qat chewers with un-

which causes the release of endogenous catecholamines

significant CAD (<50% luminal obstruction).

from

major

Group 3 (N=30): adult male non-qat chewers and un-

metabolites of Cathinone are norSpseudo ephedrine and

significant CAD (<50% luminal obstruction) as a control

ephedrine,

group.

peripheral

these

sympathomimetic

and

central

two
activities

neurons.

substances
and

The

have

central

weak

stimulant

The

patients

with

diabetes,

hypertension,

thyroid

properties. Moreover, Ephedrine, is responsible for the

dysfunction, hyperlipidemia, renal failure, obesity and

central nervous system effects, while nor pseudoephedrine

other CAD risk factors were excluded from the study.

is responsible for its peripheral effects (kalix, 1988).

Informed consent was obtained from each patient
according to the guidelines of our ethics committee.
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Biochemical measurements

Table(1): The levels of total homocysteine and clinical

After an overnight fasting, I0 cc venous blood was drawn

characteristic ofthe study groups.

just before the coronary angiography, plasma was
immediately separated and stored at -20oC, until

Risk factors

Qat
chewers
with
CAD
(N=30)

tHcy
(µmol/L)
(mean± SD)
Myocardical
infraction %
Stable angina
%
Unstable
angina%

measurements of total homocysteine. Homocysteine was
measured with Architect homocysteine assay.
Statistical analysis
Results were presented as means and standard deviations.
Data were analyzed with SPSS version 16. Plasma
homocysteine was taken as a continuous variable to allow
for risk analysis. Differences between groups were
evaluated using student t-test.Pvalues < 0.05 were
considered statistically significant.

Non-qat
chewers
with nonsignificant
CAD
(N=30)
11.2±0.969

P
value

17.2±2.49

Qat
chewers
with non –
significant
CAD
(N=30)
15.2 ±1.676

4 (13.3%)

0(0)

0(0)

<0.001

6 (20%)

14(46.7%)

23(76.7%)

<0.001

20(66.7%)

16(53.3%)

7(23%)

<0.001

multiple

studies,

<0.001

Result:

Discussion

Total plasma homocysteine were measured in all study

In

groups. The mean ±SD of total homocysteine in qat

hyperhomocysteinimia as a risk factor of coronary artery

chewers with significant CAD, qat chewers with non-

disease (CAD) is still disputed.Gupta etal. (2005)

significant CAD and non-qat chewers with non-significant

;Chwasko and Jakubowski, 2005, have estimated that a

CAD were 17.2± 2.49, 15.2 ± 1.676 and 11.2 ± 0.969

5µmol/L homocysteine increases CAD risk as much as a

µmol/L respectively, as shown in table 1. There wasa

20µg/dlcholesterol increases. On the other hand, a

highly

prolonged decreases of homocysteine by3-4µmol/L was

significant

difference

in

homocysteine

spite

of

the

role

of

levelsbetween the control group and the other two groups

associated with 30-40% reduction in risk of CAD.

of the study, P<0.001.Also, there was a highly significant

Nygard etal(1995).found a strong association between

difference between the adult male qat chewers with

elevated tHcy concentration and overall mortality in CAD

significant CAD and adult male qat chewers with non-

patients.

significant CAD,P<0.001 . The prevalence of stable

Although almost all retrospective and most of prospective

angina was significantly higher in adult male non-qat

studies have confirmed the role of homocysteine as an

chewers and with non-significant CAD 23(76.7%) than

independent risk factor of CAD, but some studies

the adult male qat chewers with CAD 7(23.3%) and adult

suggested that hyperhomocysteinimia may be secondary

male qat chewers with non-significant CAD 14(46.7%)

to

P<0.001. In the other hand, the prevalence of unstable

Brattstrom, 1997).

angina is a highly significant in adult male qat chewers

Additionally,

with CAD 20(66.7%) than that of adult male qat chewers

hyperhomocysteinimia is a casual risk factor for CAD

with non- significant CAD and adult male non qat chewers

(Graham etal, 1997; Donner etal, 1998).

with non-significant CAD P<0.001.

In other words, elevated of homocysteine interacts with

preclinical

vascular

several

disease(Wlickenetal,

studies

1997;

demonstrated

that

other convention risk factors and in combination with
these factors increase the risk of atherothrombotic vascular
disease.
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The involvement of homocysteine in vascular disease

isrequired for conversion of homocysteine to methionine,

may, at least in part, be due to its metabolic conversion to

polymorphism of MTHFR in individual with TT genotype

tHcys, there may be modifying protein lysine residues and

leads

causing protein and

homocysteine concentration (Bailey and Gregory, 1999)

cell

damage

(Mercie

etal,2000;

Chawsko

and

to

reduce

enzyme

activity

and

increase

Conclusion:

Jakubowski,2005).

In qat user patient with and without coronary artery

Also, homosystiene may undergo autooxidation and

disease(CAD)

oxidation by other thiols, resulting reactive oxygen

significant increase if compared to patient without(CAD)

species, that generate oxidative stress and caused

and non qat chewer.

endothelial cell damage, increased platelets aggregation,

Limitation of the study:

oxidation of LDL and proliferation of vascular smooth

The limitation of the present investigation include not

muscle cells. Such process may promote atherosclerosis

assessed several factors that might be associated to

(Jacobsen, 2000; Jakubowskietal, 2000)

elevated tHcy, such as folate ,vitamin B6 and B12

Whatever the indications from the above studies, on the

concentration and our findings with a relatively small size

level of the homocyctiene and its association with the

of the cohort.

coronary heart disease, our results showed that there are

References:

association

1.Al-MotarrebA(2004): Effect of Cathinone on blood

between

levels

of

homocycteineandqat

the level of

chewing among patient with and without CAD. Though,

vessels;

in our result, homocyctiene level increases with the habit

conference:;18-20 January, Sana'a, Yemen.

of qat chewing,among patients and this could be attributed

2.Al-Motarreb A, and Kenneth J BroadleyKJ(2003):

to many factors:

Coronary and Aortic vasoconstriction by cathinone, the

First, the effects of tannins in qat contents whichis

active

believed to delay intestinal absorption of vitamin B6,

Pharmacol.;23(5-6):319-26.

folate and B12 (Halbach, 1972), which homocysteine is

3.Al-Motarreb A, George SJB.(2004): Khat Chewing is a

converted to cysteine by B6-dependent cysthothionine B

risk factor for acute Myocardial Infarction; Proceedings

synthase and the remethylation of homocysteine back to

Second GCC Cardiovascular Conference, 2004;12-15

methionine which is carried out by vitamin B12 dependent

January; Muscat Oman

methionine synthase and bataine-homocysteine methyl

4.Al-Motarreb A, Munibari A-N, Al-Adhi B, Al-Kebsi

transferase (BHMT). The folate cycle generates 5-

M.(1997): Khat and acute MI. Proc second Yemeni

methylylene

Cardiac Meeting, Sana'a Yemen:12.

tetrahydrofolate

for

remethylation

of

Proceeding

constituent

in

plasma tHcyis highly

of

the

khat.

4th

Yemeni-Italian

Auton

Autacoid

homocysteine back to methionine (Muddetal, 1995) So,

5.Bailey LB, Gregory JF, III(1999): Polymorphisms of

low level of B6, folic acid and B12 are known to be

methylene tetrahydrofolatereductase and other enzymes:

associated with increased level of tHcys as reported by

metabolic significance, risks and impact on folate

Rasmussen etal, 1996 and Haoetal, 2007.

requirement. J Nutr 1999; 129(5): 919-22.

Second, Tash et al.( 2001)

6.BrattstromL(1997):Common mutation in the methylene

chewing

qat

reported that the habit of
of

tetrahydrofolatereductase gene offers no support for mild

malondialdehyde and decrease of antioxidant enzyme,

hyperhomocysteinemia being a causal risk factor for

which may be attributed to mutation in methylene

cardiovascular disease. Circulation; 96(10)

tetrahydrofolate

causesanincrease

reductase

in

(MTHFR).

SUJMS • 2015 | Jan- Dec | Vol 9 | Issue (1+2)

the

This

level

enzyme

Sana'a University Journal of Medical Science |

4

The Effect of qat chewing on the level of total homocysteine in ……...

Abdul – kafi shujaa et al

7.Brenneisen R, Fish H-U, Koelbing U, Geisshusler S,

18.Kalix Peter (1988): Khat: a plant with amphetamine

Kalix P.(1990): cathinone. Br J ClinPharmacol the khat

effect. Journal of substance abuse treatment.5:163-169.

alkaloid cathinone. Br J Clin Pharmacol;30:825-828

19.Kang

8.Christen WG, Ajani UA, Glynn RJ, Hennekens

Hyperhomocyst(e)inemia as a risk factor for occlusive

CH.(2000): Blood levels of homocysteine and increased

vascular disease. Annual Review of Nutrition 12:279-298,

risks of cardiovascular disease: causal or casual? Arch

1992.Rimm EB and others. Folate and Vitamin B6 from

Intern Med; 160: 422-4

diet and supplements in relation to risk of coronary heart

9.Chwasko G, JakubowskiH(2005): The determination of

disease among women. JAMA 279:359-364.

homocysteinethi¬olactone

20.Kohli JD & Goldberg LI.(1982): Cardiovascular Effect

in

human

plasma.

Anal

SS,wongPWK,Malinow

MR(1998):

Biochem.; 337:271-7.

of (-) Cathinone in The Anesthetized Dogs: Comparison

10.Donner MG, Klein GK, Mathes PB, Schwandt P,

With (+) Amphetamine. J. PharmaPharmacol (34):338-

Richter WO(1998): Plasma total homocysteine levels in

340.

patients with early-onset coronary heart disease and a low

21.LoralieJ,RayL.JG,EvrovskiJ,YeoE,Cole

cardiovascular risk profile. Metabolism;

Hyperhomocyst(e)inemia and the increased Rrisk of

11.Graham IM, Daly LE, Refsum HM, Robinson K,

venous thromboembolism. Archives of Internal Medicine

Brattstrom LE, Ueland PM, et al.(1997): Plasma

160:961-964.

homocysteine as a risk factor for vascular disease. The

22.MalinowMR,BastomAG,Krauss

European Concerted Action Project. JAMA; 277(22):

Homocyst(e)ine, diet, and cardiovascular diseases: A

1775-81.

statement for healthcare professionals from the nutrition

12.Gupta M,Sharma P, Garg G, etal(2005):Plasma

committee, American Heart Association. Circulation

homocysteine:an independent or an interactive risk factor

99:178-182.

For

23.Mercie P, Garmier O, Lascoste L, et al(2000):

coronary

artery

disease.ClinicaChimicaActa.;

RM(1999):

325:121-125.

Homocysteinethiolactone

13.Halket JM, Karasu Z., Murray-lyon (1995):IM; Plasma

vascular endothelial cell death with apoptotic features.

cathinone

Apoptosis .; 5: 403–11.

levels

following

Khat

leaves

(Catha

induces

DE(2000):

edulisForsk.). Journal of Ethnopharmacology1995;49:111-

24.MuddSH,LevyHL,Skovy

113.

Transsulffuration

14.Jacobsen

DW(2000):

oxidative

stress.time

Hyperhomocysteinemia
for

reality

and

check?

In

caspase-independent

F(1995):

Disorder

of

:Scriver

CR,

BeaudentAlslyWS,Vaaed.The metabolic and molecular
basis

of

inherited

disease.McGraw-Hill,New

ArteriosclerThromVasc Biol.; 20: 1182-4.

York.pp:1279-1327.

15.Jacobsen D W(1998): Hyperhomocysteinemia and

25.Nygard

vitamins in cardiovascular disease. Clin Chem;44:1883-43

(1997):Plasma Homocysteine Levels and mortality in

16.Jakuboowski H, Zhang L, Bardeguez A, etal(2000):

patients

Homocysteinethiolactone and protein homocysteinlation

Med.;337: 230-6.

in

26.NygardO,VollsetSE,Refsum HM (1995): Total plasma

human

endothelial

cells:

implications

for

O,

Nordrehaug

JE,

RefsumH,et

with coronary artery disease. N Engl J

atherosclerosis. Circ Res; 87: 45-51.

homocysteine

17.Kalix P.(1992): Cathinone, a natural amphetamine.

Hordalandhomocysteinestudy.JAMA; 274:1536-1553.

and

cardiovascular

risk

profile.

PharmacolToxicol; 70: 77-86.

SUJMS • 2015 | Jan- Dec | Vol 9 | Issue (1+2)

al

Sana'a University Journal of Medical Science |

5

The Effect of qat chewing on the level of total homocysteine in ……...

Abdul – kafi shujaa et al

27.Sadeghian S, Fallahi F, Salarifar M, et al.(2006):

36.Widler P, Mathys K, Brenneisen R, Kalix P, Fish

Homocysteine, vitamin B12 and folate levels in premature

HU(1994): Pharmacodynamics and pharmacokinetics of

coronary artery disease. BMC CardiovascDisord.; 6: 38.

Khat: a control study. Clin. Pharmacol. Ther;55;556-562.

28.Schwartz SM, Siscovick DS, Malinow MR, et

37.Wilcken DE, Wang XL, WilckenB(1997): Methylene

al.(1997): Myocardial infarction in young women in

tetrahydrofolatereductase (MTHFR) mutation, homocyst

relation to plasma total homocysteine, folate, and a

(e) ine, and coronary artery disease. Circulation; 96(8):

common variant in the methylenetetrahydrofolatereductase

2738-40.

gene. Circulation.; 96: 412-417

38.WHO

29.Smith SC(2006): Current and future directions of

pharmacology of khat. Bulletin on Narcotics;32:83-93.

cardiovascular risk prediction. Am J Cardiol; 97(2A):

39.Yan

28A-32A

macrophage activation, and atherosclerosis. Immunol Rev;

30.Stein JH, McBride PE. (1998):Hyperhomocysteinemia

219: 187-203

Advisory

ZQ,

Group.(1980):

Hansson

Review

GK.(2007):Innate

of

the

immunity,

and atherosclerotic vascular disease: pathophysiology,
screening, and treatment. off. Arch Intern Med.; 158:
1301-1306.31.
TanneD,HaimM,BykoV,GoldbourtyU,ReshefT,MatetzkyS
,AdlerY,Mekori YA(3003): Prospective study of serum
homocysteine and risk of ischemic stroke among patients
with preexisting coronary heart disease. Stroke 34:632636.
32.Tash

FM,

Farage

R,

Abdel-Motaleb,

Al-

EryaniEF(2001):The effect of qat administration on free
radicals metabolism and antioxidant status in rats. Thesis
submitted for Partial Fulfillment of The Master Degree in
Biochemistry,Faculty of Medicine,Ain Shams University.
33.Ueland PM, Refsum H, StablerSP,et al(1993):

Total

homocysteine in plasma or serum: method and clinical
application.Clin chem.;39:1764-79.
34.Ueland PM, Refsum H.(1989): Plasma homocysteine, a
risk factor for vascular disease: plasma levels in health,
disease, and drug therapy. J Lab Clin Med; 114: 473-501.
35.
VerhoefP,KokJF,SchoutenEG,WittemanC.M.J,UlandM.P.
G,Refsum H(1997): Plasma total homocysteine, B
vitamins,

and

risk

of

coronary

atherosclerosis.

Arteriosclerosis, Thrombosis, and Vascular Biology
17:989-995.

SUJMS • 2015 | Jan- Dec | Vol 9 | Issue (1+2)

Sana'a University Journal of Medical Science |

6

