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Effect of acute dose of alcohol on the biochemical features of syndrome X
in different categories of male and female Nigerian drinkers in
apparent good health

INNoceNT ONYEsoM, PH.D .2, UcocHukwu E. Uzueesut, Gobwin E. UMukoRO?

SUMMARY

Background: «SyndromeX», known sincethe1980’ sisadiseasecondition precipitated by insulinresistance. Insulinresistance
causesglucose and insulin to accumul atein the blood. Syndrome X ischaracterized by abnormal valuesof triacylglycerol (TAG),
blood pressure (BP), glucose and HDL -chol esterol-all risk factorsfor heart disease. Insulin resistance may be exacerbated by bad
diet, poor lifestyle, absenceof physical activity, genetic predispositionand being overweight. However, recent reportshaveshown
that poor lifestyleislikely tobethemain causerather than bad diet or being overweight. Eventhough heavy consumption of a cohol
could beregarded as a poor lifestyle, its relationship to the biochemical features and symptoms of syndrome X in both genders
isyet to be properly documented among Nigerian drinkers of acohol.

Methods To establish a baseline information on the relationship between alcohol consumption and Syndrome X among
Nigerians, two hundred and seventy-four consenting individual sin apparent good health and who were either light (53 male, 44
female), moderate(51 male, 42female) or heavy (46 male, 38femal €) drinkersof a cohol weresel ected. They had no personal or familial
history of CHD, stroke, cancer or related diseases. The drinkerswere tested using an acute dose (1 g ethanol/kg body weight) of
alcohol.

Results: Results show that the administered acute dose (1 g ethanol/kg body wei ght) increased serum glucose, (p>0.05), TAG
(p<0.05) and BP (p<0.05) (some biochemical risk factors of Syndrome X) in both genders irrespective of the drinking category.
However, alcohol-induced changes were highest among the femal e heavy drinkers. Thus, observations from this study suggest
that heavy consumption of alcohol by especially thefemalefolk could alter the pathwaysthat metabolize carbohydratesand lipids
and this may increase therisk of Syndrome X.

Conclusions: Based on the available evidence, it would be reasonable to conclude that heavy consumption of alcohol by
Nigerianwomen especially may beyet another predisposinglifestyleto Syndrome X. Theincidenceof Syndrome X amongdrinkers
of alcohol should be further investigated in order to provide cluesto the underlying molecular mechanisms. Thisisimportantin
order to strategize therapeutic approaches, since individuals with the disease may not recognizeit.

Keywords: Syndrome X; Insulin resistance; Triacylglycerol; Blood pressure; Glucose; Alcohol.

Efecto de dosis aguda de alcohol sobre las caracteristicas bioquimicas del sindrome X en distintas categorias de bebedo-
res nigerianos hombresy mujeres en aparente buen estado de salud

RESUMEN

Antecedentes: Desde la década de 1980 se conoce el sindrome X, entidad patol 6gica que se precipita por laresistenciaala
insulina. A su turno, estaresistenciahace quelaglucosay lainsulinase acumulen en lasangre. El sindrome X se caracteriza por
valores anormales de triacilglicerol (TAG), presion sanguinea (PS), glucosay colesterol de altadensidad (HDL), que son todos
elementosderiesgo paraenfermedades cardiacas. L aresistenciaalainsulinase puede aumentar por mal oshébitosdietéticos, falta
deactividadfisica, predisposicion genéticay sobrepeso. Sinembargo, variosinformesreci entesdemostraron queunestilodevida
poco saludable puede ser también una causa principal del sindrome, quiza més que los mal os habitos dietéticos o el sobrepeso.
Aunque el consumo alto de alcohol se podria considerar como un estilo de vida poco saludable, su relacién con los factores
bioquimicosy lossintomasdel sindrome X, en ambos géneros, alin no se hadocumentado de maneraprecisaentrelos nigerianos
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consumidores de alcohol.

M étodos Establecer unainformacién de base acercadelas
relaciones entre consumo de alcohol y sindrome X para 264
nigerianos en aparente buen estado de salud que participaron
de modo voluntario en el estudio. Aunque todos consumian
alcohal, entreelloshabiaconsumidoresligeros (53 hombres, 44
mujeres); consumidores moderados (51 hombres, 42 mujeres);
y consumidores pesados (46 hombres, 38 mujeres). Ninguno
tenia historiafamiliar de enfermedad cardiaca coronaria (ECC),
accidentes cerebro-vasculares, cancer, y otras enfermedades
relacionadas. A todos se les examin6 con unadosis de prueba
(1 g de etanol/kg peso corporal) de alcohol.

Resultados Se comprob6 que ladosis de prueba adminis-
trada (1 g de etanol/kg peso corporal) aumentd los niveles
sanguineosdeglucosa(p>0.05) y TAG (p<0.05), asi comolaPS
(p<0.05), factores de riesgo para €l Sindrome X en ambos
géneros, sin tener en cuenta la categoria del consumidor. Sin
embargo, loscambiosinducidospor el alcohol fueron masaltos
enlasmujeresdeconsumo pesado. Asi, pues, lasobservaciones
de este estudio sugieren que el consumo alto de alcohol, sobre
todo en las mujeres, puede alterar |as vias del metabolismo de
carbohidratosy lipidosy de estamaneraaumentar €l riesgo del
sindrome X.

Conclusiones: Con base en la evidencia disponible, es
razonableconcluir queel consumo elevado deal cohol especial-
mente en las mujeres nigerianas puede ser otro estilo de vida
poco saludablequepredisponeal sindrome X. Laincidenciadel
sindrome X entre los consumidores de alcohol se deberia
investigar masafindesuministrar sugerenciaseindiciosacerca
delosmecanismosmol ecul aressubyacentes. Esto esimportan-
teparadisefiar estrategi asenlosmanejosterapéuticos, pueslos
individuos con laenfermedad no la pueden reconocer.

Palabras clave; Sindrome X; Resistencia a insulina;
Triacilglicerol; Presién sanguinea; Glucosa; Alcohol.

Consumption of acoholic beverages can influence
intermediary metabolism leading to glucose intolerancet,
hypertriglyceridaemia? and hypertension®. Thus, acohol
consumption could dicit the metabolic changes observed
in syndrome X, in which insulin resistance, hypertension
and didipidaemia are seen in glucose intolerant and
predi abeti c obese patients*. Thesemetabolic modifications
and the accompanied changesin syndrome X risk factors
have been associated with a high incidence of cardio-
vascular disease®®.

In Africa, particularly Nigeria, the accumulating
reportsontheeffect of a cohol onthebiochemical features
of syndrome X were documented inisolation, and most of
theinvegtigationsinvol ved testing mal e subjectsbut results
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were usualy generalized for both gender. This present
study examinesthe effect of alcohol on the characteristic
biochemical featuresof syndrome X in both gendersusing
apparently healthy subjects, which includelight, moderate
and heavy drinkersof alcohal. Itishoped that thisresearch
report would provide cluesonthepotentia prevalenceand
gender differences (if any), in syndrome X risk factors
induced by acohal ingestion.

MATERIALS AND METHODS

Subjects. Two hundred and seventy-four acohol
drinkersin apparent good health and who wereeither light
(mae=53, femae=44), moderate (male=51, femae=42)
or heavy (male=46, female=38) drinkers were randomly
selected from the major ethnic groups (1bo, Urhobo, Ijaw,
Itsekiri) intheNiger-Deltaareaof Nigeriaafter interview.
From the semi-structured questionnaire, information on
subjects’ socid status, economic power, drinking habit and
medical history were obtained. Enlisted drinkers were
between theagesof 20 and 40 years, and participationwas
restricted to apparently healthy individualswith no perso-
nal or familia history of coronary heart disease (CHD),
stroke, cancer or obvious hereditary disease. Selected
subjects were then instructed to abstain from drinking
acohol two daysto the scheduled period of study and only
those who complied were selected and tested. The
abstinence period ensuresthat effects observed wereto a
large extent, due to the acute dose (1 g ethanol/kg)
investigated (administered).

Testing exercise. Upon arriving in the laboratory as
scheduled, the participants willingly endorsed the form
approved by our local human experimentation committee
as a means of seeking their consent. They were then
separatedintolight (1-2 drinks/day), moderate (3-4 drinks/
day) and heavy @5drinks/day) drinkers based on the
semi-structured interview outcome. Their weights and
heights were then taken.

The measured heights and weightswere recorded to the
nearest 0.1 cm and 0.1 kg, respectively. These vaues were
used to derive the body mass index (BMI). Subjects were
then divided into four BMI groups according to Nationa
Inditute of Hedth Classfication criteria’. The subjects
eventually selected weretested ontwo consecutivedays. On
the firgt day (the control study), individuds in each drinking
category were given 1 g fruit juicelkg at about 5.00 pm, after
a2—day abstinencefromacohal. They wereadvisedtoavoid
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acohal intake but dlowed to eat light supper because heavy
foods dter dcohal bioavailability and consequent effects.
Fagting whole blood was collected the next morning at about
8.00 am &fter about 15 hours overnight period. On the
following day (thetest day), theexperimental procedurewas
repeated as in the firgt day, but 1 g (30%) ethanol/kg body
weight wasadministeredinlieu of fruit juice. Purefood grade
acohol was diluted to 30% (about 60 proof) with fruit juice
beforebeingingested. Thechoiceof dcohol doseandinterva
for experimenta repetition and conduct were based on
previous intervention studies®®.

Blood pressuremeasurements. During eachoccasion
of testing, blood pressure was measured shortly before
blood sample collection in a well-seated position after
about 10 min of rest using Digitd Aneroid Sphygmo-
manometer (ACCOSSON MERCURY, CE 0120) as
previously documented?.

Blood samplecollection. Blood sampleswerecollected
the next morning (around 8 am) before bregkfast. Sera
sampleswerethen obtained from the collected venouswhole
bloodby centrifuging (Vanguard v 600, SmithKlineBeecham)
a 1200 x g for 5 min a room temperature. The separated
supernatant (serum) was decanted into bijou bottle, stored
frozen and andysed within 48 hours of collection.

Determination of serumglucoseandtriacylglycerol.
Serum glucose was measured in a spectrophotometer
(Photomech 301 — A: OPTIMA) by the glucose oxidase
method™® using a Randox kit, Ardmore, United Kingdom.
Serum triacylglycerol was determined by a spectro-
photometer (Photomech 301 — A: OPTIMA) using the
end-point colorimetric method'! and reagent kit supplied
by Teco Diagnostics, USA. Thespectrophotometric assays
at Vantex Research and Diagnostic Laboratory met the
standardsof the Centersfor Disease Control and Prevention
Lipid Standardization Program.

Risk factor categories. Blood pressurewasclassified
according to current guidelines!?. Triacylglycerol levels
were classified according to the National Cholesterol
Education Program guidelines'®, and based on fasting
glucose levels, subjects were classified as having normal
glucose, impaired fasting glucoseor diabetesin accordance
with the American Diabetes Association guidelinet.

Statistical analysis. Analysis of variance (ANOVA)
was used to compare group mean values, followed by the
Newman-Keuls post-hoc test'® to determine statistical
significance between the groups. Differences were
considered significant when p<0.05.
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RESULTS

The socio-demographic data (Table 1) shows that
heavy drinking of alcohol may affect physical activity,
marital statusand household size/income. Evidence(Table
1) suggests that illiteracy may influence the pattern of
acohol consumption. Illiterates are more likely to drink
more, especially among the Urhobos and ljaws. Mgjority
of the participants had norma weight as judged by the
BMI values. Therewere no marked gender differencesin
the socio-demographic statistics so presented.

The experimental data obtained (Table 2) show thet the
control vaues of serum glucosg, triacylglycerol and blood
pressurefor theheavy drinkerswerehighest when compared
with those of thelight and moderate drinkers, and the degree
of differences were more among the femaes. Smilar trend
was observed during the test experiment. These present
results indicate that acohol consumption increases blood
glucose, bloodtriacylglyceral andblood pressure-thesymptoms
(or risk factors) of syndrome X, in both genders but morein
female heavy drinkers.

DISCUSSION

The term, «syndrome X» was introduced during the
early 1980’ s, and since then, the disease is just beginning
to attract seriousconcern. It has been estimated that about
one third of the adult population in the developed world
have syndrome X, and they do not know it. Syndrome Xis
theterm used for acluster of conditionsthat tend to appear
in some individuals, and symptoms include glucose
intolerance, hyperlipidaemia and hypertension, and it is
commonamong prediabetic, obeseindividuals. Thedisease
condition is aso known as metabolic syndrome and many
researchers think that it is genetically based, but poor
lifestyleislikely tobethemain cause. Subsequent research
findings have shown that even if one looks after oneself,
eat alow-fat diet and are not obese, one could till be at a
considerable risk.

Thebiochemical featuresof syndromeX ater pathways
involving themetabolism of both carbohydratesand lipids?,
and these alterations may lead to glucose intolerance
(probably arising from insulin insengitivity), dydipidaemia,
and hypertension. Thedataobtained fromthisinvestigation
show that alcohol consumption increases serum glucose,
triacylglycerol and blood pressure (Table 2), and these
present observations agree with earlier isolated reportson
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Table 1
Socio-demographic data and information

Male drinkers

Female drinkers

Variable Ligh t(n=53) Moderate (n=51) Heavy (n=46) Light(n=44) Moderate (n=42) Heavy (n=38)
Age (years)
20-24 5(9.4) 7(13.7) 4(8.7) 4(9.1) 6(14.3) 2(5.3)
25-29 10(18.9) 11(21.6) 7(15.2) 8(18.2) 5(11.9) 8(21.1)
30-34 17(32.1) 18(35.3) 20(43.5) 14(31.8) 10(45.2) 17(44.7)
35-39 21(39.6) 15(29.4) 15(32.6) 18(40.9) 12(28.6) 11(28.9)
Smoking status
Never 44(83.0) 42(82.4) 31(67.4) 42(95.5) 40(95.2) 34(89.5)
Former 6(11.3) 7(13.7) 4(8.7) 1(2.3) - 1(2.6)
1-2 cigarettes/day 3.(5.7) 2(3.9) 8(17.4) 1(2.3) 2(4.8) 3(7.9)
3-4 cigarettes/day - - 3(6.5) - - -
Ethnicity
Urhobo 31(58.5) 28(54.9) 23(50.0) 19(43.2) 16(38.1) 18(47.4)
Ibo 10(18.9) 12(23.5) 8(17.4) 13(29.5) 11(26.2) 9(23.7)
ljaw 5(9.4) 6(11.8) 9(19.6) 7(15.9) 9(21.4) 4(10.5)
Itsekiri 7(13.2) 5(9.8) 6(13.0) 5(11.4) 6(14.3) 7(18.4)
Marital status
Married 29(54.7) 31(60.8) 21(45.7) 23(52.3) 25(59.5) 19(50.0)
Widowed 9(17.0) 7(13.7) 7(15.2) 6(13.6) 4(9.5) 5(13.2)
Divorced/separated 10(18.9) 11(21.6) 14(30.4) 13(29.5) 12(28.6) 13(34.2)
Never married 5(9.4) 2(3.9) 4(8.7) 2(4.6) 1(2.4) 1(2.6)
Household size
2-4 17(32.1) 14(27.5) 11(23.9) 11(25.0) 13(30.9) 13(34.2)
5-7 21(39.6) 24(47.1) 18(39.1) 28(63.6) 22(52.4) 23(60.5)
8 or more 15(28.3) 13(25.5) 17(37.0) 5(11.4) 7(16.7) 2(5.3)
Household income (N)
<10,000 16(30.2) 18(35.3) 16(34.8) 12(27.3) 15(35.7) 16(42.1)
10,000-29,000 28(52.8) 25(49.0) 24(52.2) 25(56.8) 23(54.8) 21(55.3)
30,000-49,000 6(11.3) 6(11.8) 5(10.9) 7(15.9) 3(7.1) 1(2.6)
>50,000 3(5.7) 2(3.9) 1(2.2) - 1(2.4) -
Education
None 12(22.6) 13(25.5) 17(39.0) 6(13.6) 11(26.2) 16(42.1)
Primary 28(52.8) 23(45.1) 19(41.3) 26(59.1) 24(57.1) 19(50.0)
Secondary 10(18.9) 12(23.5) 8(17.4) 9(20.5) 6(14.3) 3(7.9)
Tertiary 3(5.7) 3(5.9) 2(4.3) 3(6.8) 1(2.1) -
SR-HS
Very good 8(15.1) 5(9.7) 4(8.7) 7(15.9) 5(11.9) 2(5.3)
Good 36(67.9) 41(80.4) 38(82.6) 37(84.1) 33(78.6) 28(73.7)
Fair 9(17.0) 5(9.8) 3(6.5) - 4(9.5) 5(13.2)
Poor - - 1(2.2) - 2(5.3)
SR-PA
0 (inactive) - - - - -
1 (low) 11(20.8) 13(25.5) 14(30.4) 9(20.5) 8(19.1) 2(5.3)
2 (moderate) 27(50.9) 28(54.9) 29(63.0) 25(56.8) 24(57.1) 27(71.1)
3 (high) 10(18.9) 8(15.7) 3(6.5) 8(18.2) 9(21.4) 6(15.8)
4 (very high) 5(9.4) 2(3.9) - 2(4.5) 1(2.4) 3(7.9)
BMI
Normal weight 40(75.5) 42(82.4) 41(89.1) 33(75.0) 34(80.9) 35(92.1)
Overweight 13(24.5) 9(17.6) 5(10.9) 7(15.9) 7(16.7) 3(7.9)
Obese class | - - - -

Obese class Il

4(9.1) 1(2.4)

SR-HS-Self reported health status SR-PA-Self reported physical activity BMI= Body mass index
Light drinkers: 1-2 drinks/day Moderate drinkers: 3-4 drinks/day Heavy drinker:_>5 drinks/day Values in parenthesis are percentage

expressions

the effect of alcohol on blood glucose!%, serum
triacylglycerol?, and blood pressure®®. Thus, apart from
the positive relationship between central obesity and
syndrome X, heavy consumption of acohol by women
especially, appearsto be apotential predisposing lifestyle,
this study suggests.

The metabolic relationship between syndrome X risk

10

factors and dcohol consumption is beginning to emerge?.
Alcohol-induced increase in NADH/NAD* ratio raises
theconcentration of glycerol-3-phosphateand thisleadsto
high plasma glucose as a result of decreased periphera
utilization of glucose!”. This condition may dicit insulin
release, and consequently, insulin resistance (syndrome
X) could develop when too much insulin circulatesin the
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Changes in serum glucose, triacylglycerol and blood pressure induced by an acute dose of alcohol

in light, moderate and heavy drinkers

Male drinker Female drinkers
Variable Ligh t(n=53) Moderate (n=51) Heavy (n=46) Light(n=44) Moderate (n=42) Heavy (n=38)
Control experiment: 1 g fruit juice/kg
Glucose (mmol/l) 3.76+0.24 3.98+0.27 4.07+0.22 3.41+0.20 3.53+0.23 3.99+0.26
TAG(mmol/l) 0.98+0.07 1.12+0.05 1.22+0.08 0.95+0.06 1.17+0.06 1.26+0.08
SBP(mm Hg) 106.2+3.8 112.4+4.4 124.3+5.1 98.7+6.2 109.2+5.6 113.6+4.8
DBP(mm Hg) 73.7£3.7 78.9+3.6 83.6+4.2 72.5+2.8 75.6+3.4 78.6%5.2
Risk Factor categories
Glucose
Normal 53(100.0) 51(100.0) 43(93.5) 44(100.0) 42(100.0) 37(97.4)
Impaired - - 3(6.5) - - 1(2.6)
Diabetes - - - - - -
TAG
Normal 53(100.0) 51(100.0) 46(100.0) 44(100.0) 42(100.0) 38(100.0)
Borderline high - - - - - -
High - - - - - -
BP
Normal 53(100.0) 51(100.0) 41(89.1) 44(100.0) 42(100.0) 38(100.0)
Prehypertension - - 5(10.9) - - -
Stage | hypertension - - - - - -
Stage Il hypertension - - - - - -
Test experiment: 1 g ethanol/kg
Glucose (mmol/l) 4.18+0.23 4.28+0.27 4.44+0.31 3.96+0.19 4.32+0.25 4.61+0.28
TAG(mmol/l) 1.31+0.06 1.38+0.05 1.61+0.08* 1.66+0.07* 1.62+0.04* 1.68+0.06*
SBP(mm Hg) 118.3+£5.9* 121.6+5.8* 134.7+6.1* 111.246.3* 113.6+5.9* 118.3+6.3*
DBP(mm Hg) 79.2+4.6* 83.2+4.7* 86.3+5.4* 76.3+5.1* 79.1+4.8* 83.6+5.5*
Risk factor categories
Glucose
Normal 48(90.6) 44(86.3) 35(76.1) 39(88.6) 36(85.7) 29(76.3)
Impaired 5(9.4) 7(13.7) 11(23.9) 5(11.4) 6(14.3) 9(23.7)
Diabetes - - - - - -
TAG
Normal 53(100.0) 51(100.0) 44(95.7) 38(86.4) 37(88.1) 31(81.6)
Borderline high - - 2(4.3) 6(13.6) 5(11.9) 7(18.4)
High - - - - - -
BP
Normal 42(79.2) 38(74.5) 30(65.2) 42(95.5) 38(90.5) 28(73.7)
Prehypertension 11(20.8) 13(25.5) 12(26.1) 2(4.5) 4(9.5) 8(21.1)
Stage | hypertension - - - -

Stage Il hypertension

4(8.7)

2(5.3)

Values of analytes are expressed as mean + SD for ‘n’ subjects
SBP= Systolic blood pressure

TAG= Triacylglycerol

DBP= Diastolic blood pressure

Light drinkers: 1-2 drinks/day Moderate drinkers: 3-4 drinks/day Heavy drinkers®: 5 drinks/day. >25 g ethanol/day
Values in parenthesis are percentage expressions

* p <0.05 when compared with control value

blood for too long, becausethe body’ scellshaveto protect
themselves from being overcome by too much glucose.
Increase in glycerol-3-phosphate a so favours triacyl-
glycerol synthesis and its hepatic accumulation'®, and
a cohol-inducedincreasein serumtriacylglycerol hasbeen

reported!®. Increases in blood triacylglycerol concen-
trations have been shown to reduce the number of insulin
receptors?®. There is also a growing body of evidence
linking plasmatriacylglycerol to the «clogging» of arteries,
which may increasetherisk of heart attack or stroke. High

11
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triacylglycerol aone increases the risk of heart attack
nearly three-fold, and people with the highest ratio of
triacylglycerol to HDL -the «good» cholesterol- had 16
times the risk of heart attack as those with the lowest
ratio?*. Some researchers now think that plasma triacyl-
glycerol levels may actually be more important than
cholesterol levelsin establishing heart disease risk.

We conclude that heavy consumption of alcohol may
be yet another cause of the metabolic adaptations that
could promote fat formation. This could culminate in
hypertriglyceridaemia, a condition known to induce poor
glucosetolerance, oversecretionsof insulinand higher risk
of heart disease. However, restricted carbohydrate diet
has been reported to be beneficia in reducing the level of
blood triacylglyceral in compliant patients®. Theguidelines
for this dietary intervention should be fully developed for
possible therapeutic application, especially now that
changing customs appear to condole (women) drinking of
acohol even publicly, and coupled with the fact that
syndrome X can hardly be recognized by sufferers. Thus,
such dietary approach to the treatment of syndrome X
should be properly investigated, because it could be
bestowed with the prowess of averting the progress of the
subtle disease in dcoholics, when possibly coupled with
the advise to reduce or avoid alcohol consumption.
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