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Introduction

Social lifestyle choices like drinking alcohol and 
smoking cigarettes are strongly linked to a number of 
ailments. Globally, the rate of hypertension and 
cardiovascular disease has been on the rise despite the 
advancements in their management (1). Several factors 
have been reported to stimulate inflammatory processes, 
including cigarette smoking and alcohol consumption, 

which have been two of the biggest threats to world 
health over the past few decades, amongst others (2). 
Cigarette smoking and alcohol intake may affect the 
inflammatory process by directly affecting the liver's 
production of acute phase proteins and causing the 
accumulation of effector molecules (3). This may result 
in persistent inflammatory responses, which have been 
implicated in causing tissue damage, and illness. The 
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production of acute-phase proteins, which are mostly 
produced in the liver in response to infection and 
inflammation, is regulated by inflammatory cytokines 
(4), such as albumin, which is the primary protein in the 
plasma responsible for controlling blood oncotic 
pressure, transportation of water, ions, hormones, 
bilirubin, etc. (5, 6), and c-reactive protein (CRP), acting 
as opsonin in the serum that can identify and bind to 
damaged membranes and nuclear autoantigens for 
removal. (7, 8), Hence, inflammation indicators such as 
CRP, albumin, and other acute phase proteins must be 
extensively researched to fully understand the 
mechanism involved (9).

Cigarette smoking is a leading causal factor for 
atherosclerosis, cerebral vascular disease, and 
cardiovascular disease. Smoking has been linked to 
the facilitation of atherosclerosis progression through 
a number of pathophysiological processes, such as 
lipid peroxidation and injury to the vascular 
endothelium (10). Smoking affects the blood lipid 
profile; compared to non-smokers, smokers have been 
demonstrated to have greater serum concentrations of 
LDL cholesterol and lower concentrations of HDL 
cholesterol (11). Thus, alteration of blood lipid levels 
may be the mechanism by which smoking causes 
atherogenic effects. Nonetheless, it is well recognized 
that moderate alcohol usage lowers the incidence of 
coronary heart disease; this beneficial effect of alcohol 
use is mostly due to its increased influence on HDL 
cholesterol levels in the blood (12). Smoking 
cigarettes has been linked to increased cholesterol, 
decreased high-density lipoprotein cholesterol, and 

 platelet aggregation (13, 14). Furthermore, drinking 
 

alcohol has been shown to lower LDL cholesterol(15). 
Based on this data, it appears that drinking alcohol and 
smoking cigarettes have different impacts on 
atherogenicity by changing the blood lipid profile. It 
has also been proposed that drinking and smoking 
affect blood lipid levels.

On the other hand, data regarding how alcohol 
consumption and cigarette smoking affect lipid profile 
levels and particular inflammatory biomarkers is still 
scarce. This will be the first attempt, as far as we are 
aware, in Nigeria to assess how smoking affects these 
newly identified variables. Accordingly, the effects of 
alcohol and cigarette use on lipid profile levels and 
certain inflammatory biomarkers is assessed in this study.

SUBJECTS AND METHODS

The study design was cross-sectional and population-
based. Ilorin, a city in north-central Nigeria, and the 
cities that surround it make up the study area. The 
survey was conducted from June 2022 to November 

2022. Sample size was determined using the global 
status report on alcohol and health (16). The 
prevalence was reported at 8.5% (16). The sample size 
of 120 was estimated using Charan et al., (2013) (17). 
With an anticipated 80% participation rate, we 
increased the final sample size to 160. Hence, a total of 
one hundred and sixty (160) adult subjects with not 
less than five (5) years of cigarette smoking and 
alcohol drinking were recruited from Ilorin 
Metropolis, Kwara State, Nigeria, containing forty 
(40) adult subjects who smoke cigarettes alone, forty 
(40) adult subjects who drink alcohol alone, and forty 
(40) adult subjects who are alcoholic smokers. 
Additionally, to act as research controls, forty (40) 
apparently healthy persons were recruited from the 
same metropolitan area. 

The study only included people who provided written 
consent. Among the requirements for inclusion were 
men within the age range of 18 to 60 who have either 
been smoking cigarettes, consuming alcohol, or doing 
both for a period of five years or more. Clinical 
conditions including diabetes, hypertension, 
tuberculosis, alcoholism, and individuals taking 
medications known to change biomarkers for renal, 
hepatic, and cardiovascular illnesses were excluded 
from the research. Among the participants, none 
previously had diabetes mellitus, cardiovascular 
disease, or any other systemic or metabolic diseases, 
nor were they currently on any medications. 
Additionally, they had no history of substance misuse 
or usage of any of the following drugs: non-steroidal 
anti-inflammatory drugs, statins, corticosteroids, 
aspirin, or testosterone replacement therapy. A 
carefully crafted questionnaire created specifically for 
the study was used to collect the data.

Each participant's demographic data, anthropometric 
measures, smoking, alcoholism, and other lifestyle 
characteristics were gathered. A medical professional 
performed a clinical assessment on the participants, 
including taking their vital signs, in order to rule out an 
unstable clinical state. Blood pressure was measured 
using the Omron IntelliSense Automatic Upper Arm 
Blood Pressure Monitor and Weight (kg) divided by 

2
height (m ) yields the estimated body mass index (BMI). 

LABORATORY ANALYSIS

On the day of collection, each participant's blood 
sample was taken following an overnight fast and a 
low-fat, light diet. A tourniquet was employed during 
the venipuncture in the cubital fossa, but it was 
withdrawn right before the blood sample was taken in 
order to prevent an unnatural rise in the content of 
serum lipids and proteins. Each participant provided a 
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15 ml sample of their fasting blood, which was 
aseptically drawn and placed into bottles containing 
lithium heparin or plain water. Each sample was 
allowed undisturbed for an hour.

After centrifuging the blood sample for 10 minutes at 
×4000 g, the serum and plasma were recovered and 
kept at -20°C. In two weeks, the biochemical 
parameters were analyzed used assay kit for enzyme-
linked immunosorbent assay from Diazyme 
Laboratories, USA were used to detect CRP 
spectrophotometrically. Spectrophotometric analysis 
was performed using kits from Agappe Diagnostics, 
Switzerland, to assess the levels of total cholesterol, 
HDL-cholesterol, triglycerides, total protein, and 
albumin. Friedewald's formula was utilized to 
calculate LDL-cholesterol: (LDL-C (mmol/L) = Total 
Cholesterol - (T.G./2.2 + HDL-C)).

CALCULATION OF THE INDEX

The following formula was used to get the atherogenic 
index of plasma: Atherogenic Index of Plasma = Log 
Triglyceride/HDL-Cholesterol. Castelli Risk Index I 
was determined by applying the Castelli Formula 
(Castelli Risk Index I or Cardiac Risk Ratio = Total 
Cholesterol/HDL-Cholesterol). 

STATISTICAL ANALYSIS

IBM SPPS version 23 (SPPS Inc., Chicago, IL, USA) 
statistical software was used to analyzed the data 
obtained. To investigate the group characteristics, 
frequency statistics were generated. For continuous 
variables, student's t-test was used to test the 
significance of the means. 

ETHICAL APPROVAL

Permission for the research project was sought and 
obtained from the Kwara State Ministry of Health 
prior to its commencement.

RESULTS

The study involved 160 adult male participants in 
total, including forty smokers (40), forty alcoholics 
(40), forty alcoholic smokers (40), and forty controls 
(40). The study's findings indicate that there is a 
significant variation in the average age of the groups 
compared to the control. However, alcoholics and 
alcoholic smokers have a significantly higher (p<0.05) 
mean age when compared to individuals that smoke 
alone. Table 1 indicates that there was no noticeable 
variation in the BMIs of smokers, alcoholics, and 
alcoholic smokers, although the mean values of BMI 
were considerably higher (p<0.05) when comparing 
the groupings to the control.

The quantities of total protein and albumin in smokers, 

alcoholics, and alcoholic smokers are substantially 
less than those in the control group. On the other hand, 
CRP levels were greater among smokers, alcoholics, 
and alcoholic smokers than in controls. However, 
when compared to people who smoke alone, those 
who are alcoholics and smokers had significantly 
lower CRP levels (Table 2).

When compared to the control, the group's serum 
cholesterol level is higher, although it is not 
statistically significant. Similarly, compared to the 
control group, smokers especially alcoholic smokers 
had greater levels of triglycerides and LDL-C. 
Nevertheless, HDL-C quantities are substantially less 
in smokers and alcoholic smokers, although they are 
equivalent in controls and alcoholics (Table 3).

When compared to controls, smokers, alcoholics, and 
alcoholic smokers have significantly higher cardiac 
risk scores and atherogenic score (Table 4).

Table 1. Study Population's Demographic 
Characteristics

Table 2. The effect of Alcohol consumption and 
Cigarette Smoking on some Inflammatory Markers

At p<0.05, values with distinct superscripts exhibit 
were considered statistically significant.
BMI = Body Mass Index.

At p<0.05, values with distinct superscripts exhibit 
were considered statistically significant.
CRP = C-reactive protein.
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At p<0.05, values with distinct superscripts exhibit 
were considered statistically significant.

TC = Total Cholesterol

TG = Triglyceride

HDL = High Density Lipoprotein

LDL = Low Density Lipoprotein

At p<0.05, values with distinct superscripts exhibit 
were considered statistically significant.

CRI = Cardiac risk index

AI = Atherogenic index

DISCUSSIONS

The study's findings indicate that, in comparison to 
controls, the plasma of smokers, alcoholics, and 
alcoholic smokers had higher levels of LDL-C, TC, 
and TG. Still, the HDL-C values of smokers and 
alcoholic smokers were significantly lower than those 
of controls. Nevertheless, the HDL-C levels of the 

drinkers and the control group did not differ 
significantly. Blood lipids are vital to many bodily 
processes and serve as a structural element; however, 
unstable lipid fractions can be harmful to an 
individual's health. (18). This study also demonstrated 
the strong correlation between dyslipidemia and 
ongoing smoking. Nicotine is present in cigarettes; 
thus, smoking causes the lungs to absorb large 
amounts of nicotine into the bloodstream. Regular 
exposure to nicotine causes the body to release 
catecholamines by increasing lipolysis, circulating 
free fatty acids, and activating adenyl cyclase in 
adipose tissue. Elevated hepatic free fatty acid levels 
trigger the synthesis of TG and VLDL-C, 
consequently elevating blood levels of these lipids 
(19). Lower blood levels of HDL-C are a result of 

  elevated levels of LDL-C and VLDL-C(11).Increased 
LDL-C and decreased HDL-C are mostly linked to 
CVDs. Impaired cholesterol is one of the causes of 
atherosclerotic heart disease. Our findings 
demonstrated that the levels of TC were considerably 
high in smokers, alcoholics, and alcoholic-smokers 
than in controls, which is in line with earlier studies 
(20, 21, 22, 23). As per many research, the triglyceride 
levels of smokers, alcoholics, and alcoholic-smokers 
were also higher than those of controls (p < 0.000) (20, 
21, 22, 24, 25).  Additionally, compared to 
anthropometrically matched controls, smokers and 
alcoholic smokers had lower HDL values (p <0.000). 
This result is consistent with findings from earlier 
studies (19, 21, 22, 24, 25). 

Alcohol consumption has been reported to have the 
opposite effect when compared to the antherogenic 
effects of cigarette smoking (9). It is commonly known 
that drinking alcohol in moderation lowers the 
possibility of developing atherosclerotic heart disease, 
and that alcohol's beneficial effects are mostly caused 
by its increased effect on HDL cholesterol levels in the 

ERA’S JOURNAL OF MEDICAL RESEARCH,  VOL.11 NO.1

Table 3. The Impact of Smoking Cigarettes and Alcohol Consumption on the Levels of Lipid Profiles

Table 4. The Impact of Smoking Cigarette and 
Alcohol Consumption on the Cardiac Risk Index 

and Atherogenic Index
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blood (12). The findings from this investigation, 
which aligned with those of similar studies, 
demonstrate that there was no noticeable variation in 
the blood HDL-C level comparing the control group 
and the alcoholic group (21). However, heavy alcohol 
consumption has been linked to elevated systemic 
lipid disorders, resulting in increased lipid profile 
levels as it increases adipose tissue lipolysis, leading to 
ectopic fat disposition within the liver and the 
development of accumulated alcoholic fatty acids. On 
the other hand, the increase in lipid profile levels may 
be due to the high sugar level in alcohol. 

The activation of inflammatory and other types of cells 
to defend the host against pathogens, poisons, and 
diseases through tissue healing and repair is the 
hallmark of the evolutionarily conserved process of 
inflammation. Immune-related cells' generation of 
inflammatory promoting cytokines and the ongoing 
stimulation of the innate immune system can result in a 
number of disease conditions (26). The plasma c-
reactive protein levels in this study varied significantly 
among the groups; the control group had the lowest 
amount of c-reactive protein, and the single smokers 
had the highest level. A significant rise in c-reactive 
protein levels was also found in this study between 
alcoholic smokers and alcoholics, suggesting that 
alcohol consumption and cigarette smoking had 
antagonistic effects on the inflammatory marker. This 
study concurs with research previously documented 
by Shamima et al., (2015) (27) but contradicts studies 
by Kanae et al., (2021); (28) who found a synergistic 
effect between alcohol consumption and cigarette 
smoking on plasma c-reactive protein levels.

Additionally, the current investigation showed that 
alcohol intake and cigarette smoking are linked to 
noticeably decreased plasma total protein and albumin 
concentrations in smokers as compared to controls. 
The study's findings also revealed that alcoholic 
smokers had lower plasma albumin levels than people 
who either smoke or drink alone. This suggests that 
alcohol consumption and cigarette smoking work 
together to reduce plasma albumin levels even further. 
The reduced levels of albumin and total protein in 
plasma among smokers are consistent with the 

 findings of Khaled and Rahab, (2014) (29) and the 
 synergistic effect agrees with the study of Kanae et al.,

(2021); (28). However, because albumin is an 
endogenous antioxidant, it is possible that the 
decreased levels of albumin found in smokers, 
alcoholics, and alcoholic smokers are partly due to the 
increased production of free radicals. Cigarette 
smoking and alcoholic intake have been attributed to 

causing oxidative stress. On the other hand, alcohol 
intake impairs liver function. Thus, this may 
ultimately affect albumin synthesis, as reported in this 
study (29). Furthermore, cigarette smoking, and 
alcohol intake have been reported to impair renal 
function, causing increased excretion of albumin and 
reduced levels of plasma albumin, as seen in this study 

 
(29).

Additionally, this study showed that, in comparison to 
the control group, cigarette smoking, and alcohol 
intake are linked to considerably increased cardiac risk 
indices and atherogenic indices among smokers, 
alcoholics, and alcoholic smokers. The elevated 
cardiac risk index and atherogenic index levels in 
smokers agree with the study carried out by Brinton, 

 
(2012); (20). Albuquerque et al., (2019); (30), also 
reported that cigarette smoking, and alcohol intake 
have been reported to impair lipid synthesis or 
metabolism, causing increased distortion of lipid 
levels and ultimately the values of the atherogenic 
indices, as also seen in this study.

CONCLUSION

Our study confirms elevated CRI, AI, CRP, TC, TG, 
and LDL-C levels in smokers, alcoholics, and 
alcoholic-smokers. Total protein, albumin, and HDL-
C were significantly reduced. These findings thus 
suggest the mechanisms through which cigarette 
smoking and alcohol intake promote atherosclerosis.

LIMITATION AND STRENGTH

The limitations of the study are that the non-
compliance of the subjects with the diet prescription 
may affect the analysis and that a substantial part of the 
subjects was from the Fulani ethnic group, and the 
strategy for sampling, which is prone to bias in 
selection; yet the study's strength lies in the size of the 
sample.
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