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ABSTRACT

Smoking is a widespread public health challenge globally, impacting societal health
and economy while elevating the risk of cardiovascular and peripheral vascular
diseases. This study aims to examine hematological parameters (HB, PCV%, WBC,
RBC, PLT, ESR), liver and kidney function, lipid profile, and electrolytes (K+, Na+,
Ca++) in male smokers aged 20-55 from Baghdad City, subdivided by smoking
duration (=5 years and <5 years), compared to non-smoking controls. A total of sixty
participants were recruited across three areas (Diyala Bridge, Mada'in, Talbieh), with
each group comprising thirty individuals. Venipuncture was performed for blood
sample collection. Results revealed statistically significant elevations in total WBC and
RBC counts, hematocrit, hemoglobin, total cholesterol, and liver enzymes (GOT, GPT,
ALP) among smokers compared to non-smokers (p<0.05 or p<0.001). Serum uric
acid, urea, and creatinine levels were significantly higher in smokers (p<0.001), while
triglyceride levels showed no significant difference (p>0.05) between groups. Smokers
with longer duration (>5 years) exhibited higher HB, triglyceride, and Na+ levels
compared to shorter-term smokers. Sensitivity analysis indicated Na+ as a potentially
effective biomarker for smoking-related health impacts, complementing PCV% and
urea sensitivity. The study underscores the association between smoking and
oxidative stress, notably reflected in elevated GOT and GPT levels, suggesting
implications for antioxidant therapies in managing smoking-induced oxidative damage.
These findings contribute novel insights into biomarker responses influenced by
smoking duration and advocate for targeted public health strategies and further
research into antioxidant interventions to mitigate smoking-associated health risks
effectively.
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INTRODUCTION

The biggest issue about public health is smoking.
Numerous investigations have demonstrated their
detrimental impacts on several bodily systems, particularly
the cardiovascular and respiratory systems. With 6,000
compounds, it includes, it has pharmacological,
carcinogenic, mutagenic, toxic, and inflammatory effects
Messner et al. (2014). Numerous oxidants and free radicals
found in cigarette smoke can damage proteins, lipids, DNA,
carbohydrates, and other macromolecules. It has been
shown that smoking affects hematopoietic systems,
hormone release, and several metabolic and biological
processes Inal et al. (2014). Hematological components
develop in peripheral blood tissue after starting their
development in the bone marrow. As a result, numerous
toxic substances that harm bone marrow and peripheral
blood tissue have an impact on them. Research has
demonstrated that alterations in hematological parameters,
particularly hemoglobin level and WBC count, are linked to
conditions like smokers' disease, peripheral vascular
disease, and ischemic heart disease Agik (2020). One of the
liver's many important jobs is to break down and remove
poisons from the body, which includes digesting narcotics,
alcohol, and other substances. The liver is among the many
organs that suffer harm from cigarette smoking even
though they are not in close touch with the smoke. It is well
known that liver cancer risk is increased by smoking.
Additionally, Burns demonstrated that smoking may
impede the development of chronic liver diseases and raise
the risk of cirrhosis Pessione et al. (2001). Smoking has
clear biological effects because it alters the activity of liver
enzymes. GOT, GPT, and ALP activity increased
significantly Abdul-Razaq (2013).

Tobacco contains a variety of toxic chemicals,
making the kidneys another essential organ affected by
smoking, Among these substances that can be obtained by
smoking, both actively and passively, is nicotine Orth et al.
(2001). Tests for renal function are crucial for diagnosing
renal disease, detecting renal malfunction, tracking the
course of the illness, and evaluating the effectiveness of
treatment. In medicine, renal function is a gauge of the
kidney's health and physiological role in the body
(nephrology). The majority of medical professionals utilize
the plasma concentrations of urea and creatinine to assess
renal function. These measurements are sufficient to
ascertain if a patient has a renal illness Cooper (2006), early
diagnosis of renal affection is crucial for enabling early
therapies. Smoking has the potential to cause kidney
impairment through various pathways. It has both acute
impacts, such as sympathetic stimulation (It decreases GFR
and renal plasma flow, increases heart rate and blood
pressure, and increases renal vascular resistance), and
chronic effects, compromised endothelial cell functioning
Cooper (2006). Passive smoking exposure has been linked
to heart and blood vessel illnesses, markedly elevated lipid
peroxidation in the liver, and elevated kidney catalase
activity.

These conditions eventually result in aberrant renal affections
and renal blood flow Franceschini et al. (2016). Cigarette
smoking also negatively affects the blood lipid profile (LP)
levels is seen. Nicotine profoundly impairs the regulation and
metabolism of lipids. It is hypothesized that smoking affects
smoking-induced  atherosclerosis  through lipid and
lipoprotein abnormalities. Researchers have found that
smoking significantly increases triglyceride and total
cholesterol (TC) levels Batic-Mujanovic et al. (2008).
Nicotine activates the sympathetic adrenal system, which
increases catecholamine secretion, lipolysis, and plasma-free
fatty acid (FFA) concentration. These factors also increase
the release of hepatic triglycerides and free fatty acids, as
well as VLDL-C, into the bloodstream. Smoking causes a
drop in estrogen levels, which further lowers HDL
cholesterol. Because smokers with hyperinsulinemia had
decreased lipoprotein lipase activity, their levels of
cholesterol, LDL-C, VLDL-C, and TG were greater Alsalhen
etal. (2014)

Electrolytes play a vital function in metabolism by
acting as catalysts in cellular enzymes. According to reports,
electrolytes play a significant part in nerve conduction, blood
coagulation, muscle contractions, maintaining normal acid-
base balance, and regulating bodily fluid levels. Renal
failure, endocrine abnormalities, hepatic illness, and coronary
heart disease can all be brought on by electrolyte imbalance
ohn (2007). Carbon monoxide, one of the chemicals emitted
while smoking, combines with hemoglobin to generate
carboxyhemoglobin, which results in hypoxia. This
procedure lowers oxyhemoglobin levels, which speeds up
blood acidity and disrupts Casasola et al. (2002). The primary
goal of the current investigation was to evaluate the
connection between the biochemicals' states and cigarette
smoking to investigate the changes in hematological
parameters (HB, PCV%, WBC RBC, PLT, ESR), liver
enzymes (GOT, GPT, ALP), electrolytes like (K+, Na+,
Ca++), tests for kidney function that measure creatinine, uric
acid, and serum urea levels.

MATERIALS AND METHODS

Study population :

In this study, samples were randomly collated from different
areas of Baghdad (Diyala Bridge, Mada'in, and Talbieh)
included (30) male individuals who smoked and (30) male
non-smokers. The age and gender of the smoker group and
the control group were the same. The involved individuals
were selected randomly from relatives, family, and friends.
The research was carried out between February and June of
2023, with the participants being split into two groups
according to the length of time they had been smokers: less
than five years (<5) and more than five years (>5). For every
case, eight milliliters of blood were drawn into a test tube.
The blood was performed in an EDTA-coated tube to
evaluate the hematological parameters and the rest of the
blood was drowned in a gel tube, the serum was separated
after 30 minutes by centrifuging it for 10 minutes at 3500
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rpm/min. The serum was stored in append-rove tubes at
20°C in refrigerators until the test was conducted,
estimation of the serum lipid profile, Triglycerides, and
Cholesterol respectively Tietz (1999) and Allain et al.
(1974), as liver function (GOT, GPT, and ALP), were
assessed based on the Reitman and Frankel approach and
the Kind and King method respectively. Kidney function
(uric acid, urea, and creatinine) provided by Fossati et al.
(1980); Searcy et al. (1967) respectively. In UV IS
Spectrophotometer SP-3000 nano. Electrolytes such as
(Na+, K+, and Ca++) in Electrolyte Analyzer Convergys
ISE Comfort Germany. Evaluation of the hematological
parameter analyzed by fully automatic hematological
analyzers (Drew-D3, USA).

Statistical Analysis :

An independent-sample t-test was used to determine if a
difference was highly significant (p<0.001), significant
(p<0.05), or non-significant (p>0.05) for comparison.
Furthermore, Pearson's correlation analysis is performed to
ascertain the associations among all the variables under
investigation.

RESULT AND DISCUSSION

When comparing the hematological parameters of smokers
and non-smokers, Table (1) and Figure (1) show that
smokers have significantly higher levels of hemoglobin and
hematocrit (P<0.001), as well as a larger count of total
white blood cells and red blood cells (P<0.05). When
compared to the non-smokers, the remaining parameters in
a study on the impact of smoking on hematological
parameters did not demonstrate statistical significance
(P>0.05). It has been discovered that smokers have an
increased risk of cardiovascular disease, polycythemia,
atherosclerosis, and chronic obstructive pulmonary disease.
The levels of WBC, Red Blood Cells, HB, and PCV% were
seen to be significantly elevated. Atherosclerosis,
polycythemia vera, chronic obstructive pulmonary disease,
and cardiovascular disorders have all been related to these
alterations Asif et al. (2013). A surge in erythropoietin
would raise hematological parameters, primarily due to the
hypoxia caused by the CO-bound HB's inability to transport
02 to tissues properly Herath et al. (2021) These results
indicate a statistically significant increase (P<0.05) in the
hematological parameters and previous studies Malenica et
al. (2017); Herath et al. (2021).

Table 1. The statistical disparities among Smokers and Non
Smokers.

Non-Smokers Cigarette Smokers

Parameters Mean SD Mean SD P-value
Hb (g/dl) 13.41 1.052 14.903 0.977 0.001* S
PCV % 43.77 2.431 48.33 2.482 0.001* S
WBC 103/uL 6946.66 1331.51 7856.66 1880.33 0.034* S
RBC 106/uL 5.233 0.525 5.469 0.357 0.045* S
ESR (mm/hr.) 14.033 7.393 13.033 9.852 0.658 NS
PLT (109/L) 265.97 91.96 282.033 51.56 0.407 NS
Uric acid 5.833 1.103 5.5233 0.961 0.250 NS
(mg/dl)
Urea (mg/dl) 28.167 3.374 34.266 3.311 0.001* S
Creatinine  0.633 0.092 0.790 0.088 0.001* S
(mg/dl)
GOT (lU/L) 20.167 3.375 24.86 3.963 0.001* S
GPT (IU/L) 16.767 4.384 22.60 3.191 0.001* S
ALP (IU/L) 40.13 10.798 51.033 13.66 0.001* S
T.G (mg/dl) 104.8 28.392 115.20 29.012 0.165 NS
Cholestrol  151.63 21.924 167.10 18.55 0.004* S
(mg/dl)
Na+1 (mEg/L) 129.6 9.0003 142.80 2.398 0.001* S
K+1 (mEq/L)4.193 0.717 4.853 0.405 0.001* S
Ca+2 (mg/dl) 8.747 1.666 8.996 0.848 0.466 NS

*Significant at P<0.05, NS: Non-Significant.
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Figure 1. Comparison of blood parameters in male
smokers and non-smokers

When we examined the effects of years of smoking on the
hematological parameters in our study, we found that male
smokers who had smoked for five or more years had
significantly higher HB counts (P<0.001). However, we were
unable to find any effects of smoking on the other
hematological parameters. In contrast to men who have
smoked for under five years (Table (2) and Figure (2)). our
study agreements with Malenica et al. (2017); Jaafar (2020),
and Acik (2020) demonstrated that long-term cigarette
smoking has a significant negative impact on hematological
parameters (such as hemoglobin). This effect may be
particularly correlated with the length of smoking, and these
changes may be associated with a higher risk of developing
atherosclerosis, polycythemia vera, cardiovascular disease,
and/or chronic obstructive pulmonary disease.
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Figure 2. Comparison of HB in male smokers
according to duration of smoking.

It is additionally clear that the values of renal functions
which included Serum urea, and creatinine levels were
statistically significantly higher, (P<0.001)), but there was
no significant (P>0.05) in serum uric acid in the smokers
group in comparison to nonsmokers (Table (1) and Figure
(3)) also the kidney function levels were no statistically
significant in males smoking of 5 or more years in
comparison to male smokers for less than 5 years (Table
(2)). These results correspond with other earlier studies El
Sayed (2013) This might be because tobacco smoking
reduces the filtration rate in glomerular tissue (GFR), or the
kidney's ability to filter plasma blood by raising resistance
to renovascular activity. Lindenfeld et al. (2011).

T
4.0 —
S7.5—
E6.0—
-
= 32,6
= -—*- -
= a0.0- LR X
7 =l=
— Z7.5-] T ]
2&.0— 1
- )
22,0 - -
20.a T
Mon-Smokers Clgarets
Smokers

Figure 3. Comparison of urea in male smokers and

non-Smokers.

Additionally, when GFR declines, urea reabsorption rises,
and the distal tubule's rate flow drops. Another reason why
smoking cigarettes may be harmful to the kidneys is
because nicotine inhales certain chemicals, like lead (Pb)
and cadmium (Cd), which can accumulate in high
concentrations and induce nephrotoxicity. Prior research
has associated smoking with reduced sympathetic nervous
system  stimulation, which can result in renal
vasoconstriction, smooth muscle cell proliferation, and
ultimately renal dam Munzir et al. (2015). This study
follows the previous study Tayeb et al. (2020); Kumar et al.
(2022). In which they found that there was an elevated
value of kidney function in smoking individuals.

Table 2. The statistical disparities among smoking for less
and more than 5 years.

Smoking history >5 years

Smoking history <5 years

Parameters ~ Mean sD Mean sD P-value
Hb (g/dI) 14.03 0.471 15.48 0.771 0.001* S
PCV % 47.58 1.975 48.83 2.706 0.181 NS
WBC 103 uL 7683.33 2032.39 7972.22 1822.99 0.687 NS
RBC 106 pL  5.40 0.302 5.5122 0.392 0.429 NS
ESR (mm/hr.) 14.41 10.569 12.11 9.542 0.539 NS
PLT (109/L) 276.41 47.114 285.77 55.329 0.634 NS
Uric acid 5.22 1.265 5.605 0.787 0.306 NS
(mg/dI))

Urea (mg/dl) 33.33 4.119 34.666 2.425 0.273 NS
Creatinine  0.77 0.096 0.794 0.08 0.553 NS
(mg/dl)

GOT (IU/L) 23.75 3.816 26.055 3.99 0.126 NS
GPT (lU/L) 21.83 2.406 23.33 3.548 0.211 NS
ALP (IU/L) 49.08 13.681 51.89 13.36 0.581 NS
T.G (mg/dl)  103.66 27.684 128.0 30.11 0.033* S
Cholestrol ~ 163.42 19.355 170.66 19.08 0.319 NS
(mg/dl)

Na+1 (mEg/L)141.00 1.348 144.0 2.196 0.001* S
K+1 (mEq/L) 4.892 0.355 4.855 0.450 0.817 NS
Ca+2 (mg/dl) 8.892 0.789 9.05 0.893 0.622 NS

*Significant at P<0.05, NS: Non-Significant.

The findings demonstrated that serum GOT, GPT,
and ALP levels were significantly high (P<0.001) in the
smoker’s group in comparison to non-smokers (Table (1) and
Figure (4)), No statistically significant differences (P>0.05)
were noted in GOP, GPT and ALP levels for smoker more 5
years’ group comparing with less 5 years’ group (Table (2)).
Smoking cigarettes can impact the functions and efficiency of
the liver cigarette smoke contains countless toxic substances
that cause toxic cells of the liver, including nicotine, because
it contains free radicals, leading to the events of oxidant
effort and increasing the oxidation of fat. This could be due
to nitric stress, which occurs when the body produces more
highly reactive nitrogen-containing compounds than it can
neutralize and eliminate, such as nitrous oxide Pannuru
Padmavathi et al. (2009); Alsalhen et al (2014). Our results
are similar to what the researchers Hamza et al. (2020); Al-
Mousaw et al. (2021) found that the smoke of cigarettes may
have some chemicals that play to disturbing liver function
and effects of tobacco smoke's chemical components on liver
cells that cause them to secrete these enzymes more highly
through inflammatory pathways or because other substances'
harmful effects on the liver are exacerbated.

A level of lipid profile concentration in both
smokers' and non-smokers' blood serum (Table (1)) indicates
and graphs (5) the emergence of statistically significant
differences (P<0.05) in the concentration of cholesterol
serum of smokers compared to control. While we observed
no significant differences (P>0.05) in Triglyceride Levels
Table (1).
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Figure 4. Comparison of liver enzyme in male smokers

and non-smokers.

The change in the serum Triglyceride became more marked
with the duration time of cigarettes smoked per more than 5
years where statistically significant variations were noted
(P<0.05) compared to than less 5 years while Cholesterol was
non-significant (P>0.05) according to the time duration
smoking (Table (2) and Figure (5)). According to a prior
study, smoking excessively and for an extended period might
aggravate lipid profile changes and raise blood cholesterol
levels, which can result in dyslipidemia Lakshmanan et al.
(2014). One possible mechanism for dyslipidemia is that
nicotine from cigarettes stimulates the adrenal cortex to
release more adrenalin, leading to increased concentrations of
free fatty acids and stimulating the liver to synthesize and
secrete more cholesterol, followed by the secretion of
lipoproteins, proteins that combine and transport fats and
lipids in the bloodstream. Another way smoking affects the
lipid profile is that it causes hyperinsulinemia by increasing
insulin resistance. Hyperinsulinemia is well-known for
raising triglyceride and lipoprotein levels. Eliasson (1997).
Smokers with hyperinsulinemia have higher cholesterol,
LDL, and TG because lipoprotein lipase activity is lowered
Bhatt (2003). According to the current study, compared to
non-smokers, smokers' total cholesterol levels were
noticeably higher. These results agreed with the findings of
the previous experiment Devaranavadagi et al. (2012);

Hassan (2013); Al-Mousawi et al. (2021).

Figure 5. Comparison of lipid profile in male smokers
and non-smokers.

Table (1) shows electrolytes (Na+, K+, and Ca++) in the
serum of control and cigarette smokers. Cigarette smoking
significantly (p< 0.001) affected electrolytes when compared
to the non-smokers group. While we detected significant
increases (p< 0.001) in Na+ serum levels for smokers in the

more 5 years group compared with the less 5 years group also
we found No statistically significant differences (P>0.05) in

K+ and Ca++ (Table (2) and Figure (6)).

.....

Figure 6. Comparison of electrolytes in male smokers
and non-smokers.

Sodium and potassium are essential for the contraction of
muscles and the transmission of nerve signals. Hypoxia is a
stressor that causes cell development arrest and damage, most
likely due to a reduction in the blood's ability to carry oxygen
Hang et al. (2005). Respiratory acidosis and electrolyte
imbalance may have been caused by elevated
carboxyhemoglobin and decreased oxyhemoglobin. Together,
potassium and sodium help the body's electrolyte and water
balance Nguyen et al. (2004). Furthermore, potassium and
sodium are essential for muscular contraction, neuronal
conduction, and the passage of molecules across membranes
Marsano et al. (1989). It is possible that chronic cigarette
smoking changes the transparency of organs' and tissues'
membranes, altering signal transmission and maybe causing
an electrolyte imbalance Padmavathi et al. (2009). The data
from this study concurs with the findings of the research
work of Egoro et al. (2018) who reported an elevation in the
serum concentration of electrolytes in cigarette smokers.
This, however, may be due to tissue and cell damage caused
by chemicals in cigarette smoke, which in turn resulted in
cellular contents leakage along with electrolytes into the
plasma.
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Table 3. The significant Smoker Parameters ROC outcomes.

Parameters AUC SE P-value Cut-off value Sensitivity

Specificity
Hb 0.869 0.046 <0.001 13.95 90 % 733%
PCV 0.911 0.035 <0.001 46.5 83.3% 80 %
WBC 0.647 0.072 0.050 7400 63.3% 66.7
%
RBC 0.669 0.073 0.025 5.14 90.0 % 53.3%
ESR 0.433 0.076 0.375 245 20.0% 96.7 %
PLT 0.587 0.077 0.249 200 96.7 % 333%
Uric acid 0.42 0.076 0.287 4.75 83.3% 26.7%
Urea 0.903 0.039 <0.001 325 76.7% 933
%
Creatinine 0.877 0.044 <0.001 0.75 70.0% 93.3%
GOT 0.816 0.053 <0.001 215 83.3% 60.0 %
GPT 0.872 0.044 <0.001 215 60.0 % 93.3%
ALP 0.726 0.066 0.003 53.0 50.0 % 93.3%
T.G 0.601 0.074 0.181 99.0 733% 53.3%
Cholestrol 0.693 0.067 0.010 151.0 76.7% 53.3%
Na+1 0.998 0.002 <0.001 1935 96.7 % 100 %
K+1 0.792 0.058 <0.001 4.35 90.0 % 60.0 %
Ca+2 0.624 0.076 0.098 8.95 70.0% 63.3%

*Significant at P< 0.05, NS: Non-Significant.

According to the ROC results in Table (3) and Figure (7), the
electrolytic parameters Na+ had the maximum area under the
curve (AUC) at AUC=0.998, which means that it has the
highest sensitivity (96.7%) and specificity (100%) that there
is sensitivity in PCV%, had a higher diagnostic efficacy
among other electrolyte parameters in smoking, while it was
less (AUC) for Ca++ and less sensitive.

(93.3), while the rest parameters were less sensitive and less
specificity (Table (3) and Figure (9)).
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Figure 9. The significant kidney Smoker Parameters
ROC outcomes Conclusion.
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Figure 7. The significant electrolyte Smoker
Parameters ROC outcomes.

Following the hematological parameters PCV% where
(AUC=0.911) thus has the highest sensitivity (83.3%) and the
highest specificity (80%), while it was less (AUC) for ESR
and less sensitive (Table (3) and Figure (8)).

1 - Specificity

Figure 8. The significant hematological Smoker
Parameters ROC outcomes.

The kidney function parameters, urea were (AUC= 0.903)
and the highest sensitivity (76.7) and the highest specificity

The correlations were as in the following Table (4) and the
highest correlation was between the GOT, and GPT level (r =
0.710** p<0.001) among studied participants in Figure (10).

v 0D5717x + 83832 R 05043

40
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Figure 10. Correlation between GOT and GPT among

smokers.

Table 4. The significant correlation parameters in the
cigarette smokers group.

Parameters r p-value
Hb/PCV 0.585** 0.001
Hb/RBC 0.370* 0.044
PCV/RBC 0.567** 0.000
RBC/Cholesterol 0.417*  0.022
PLT/Cholesterol -0.457* 0.011
PLT/T.G -0.396*  0.030
Uricacid/Na+ -0.48**  0.043
Urea/Creatinine 0.680**  0.000
GOT/GPT 0.710** 0.000
GOT/Na+ 0.461*  0.010
GPT/ Na+ 0.395*  0.031

T.G/ Cholesterol 0.530** 0.003
*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).
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CONCLUSION

Smoking has negative effects on public health due to the
presence of toxic substances that cause the formation of
free radicals that affect the effectiveness of the body’s
organs. In this study, we found an effect on liver function
(GOT, GPT, and ALP), hematological parameters (RBCs,
HB, and WBCs), lipid profile (triglyceride cholesterol), and
kidney function (urea, uric acid, and creatinine). Also, the
present study has shown that men who smoke cigarettes for
a period of >5 years have significant effects on HB,
triglyceride, and Na+. Regarding the ROC results in our
result, sensitivity in Na+ had a higher diagnostic efficacy
among other parameters in smoking. Following the PCV%
and urea, the rest of the parameters are less sensitive and
less specific. Further studies are needed to determine
whether antioxidant enzymes are efficient in identifying the
free radicals that smoking produces.

AUTHOR’S CONTRIBUTION

The author plays a role in collecting data and preparing the
article.

FUNDING

Research funding comes from the researcher’s own funds.
THANK YOU NOTE

Thank you to all parties who have helped in this research.

REFERENCES

Abdul-Razaq, S. N., & Ahmed, B. M. (2013). Effect of cigarette smoking on
liver function test and some other related parameters. Zanco Journal of
Medical ~ Sciences (Zanco J Med Sci), 17(3), 556-562.
doi.org/10.15218/zjms.2013.0048

Acik, D. Y., Suyani, E., Aygin, B., & Bankir, M. (2020). The Effect of
Smoking on Hematological Parameters. Journal of Applied Psychology,
32(2), 150-158. doi.org/10.1037/h0059908

Allain, C. C., Poon, L. S., Chan, C. S., Richmond, W. F. P. C., & Fu, P. C.
(1974). Enzymatic determination of total serum cholesterol. Clinical
chemistry, 20(4), 470-475. doi.org/10.1093/clinchem/20.4.470

Al-Mousawi, H. T. M., Ali, A. H., & Hashim, N. M. (2021). Influence of
Cigarette Smoking on Liver Function and Lipids Levels Tests: A
comparative Study Directed among Smokers and Non-smokers in
Babylon Governorate. Journal of Biotechnology Research Center, 15(2),
81-91. doi.org/10.24126/jobrc.2021.15.2.614

Alsalhen, K. S., & Abdalsalam, R. D. (2014). Effect of cigarette smoking on
liver functions: a comparative study conducted among smokers and non-
smokers male in El-beida City, Libya. International Current
Pharmaceutical Journal, 3(7), 291-295. doi.org/10.3329/icpj.v3i7.19077

Asif, M., Karim, S., Umar, Z., Malik, A., Ismail, T., Chaudhary, A., ... &
Rasool, M. (2013). Effect of cigarette smoking based on hematological
parameters: comparison between male smokers and non-smokers.
Turkish Journal of Biochemistry/Turk Biyokimya Dergisi, 38(1). doi:
10.5505/tjb.2013.68077

Batic-Mujanovic, O., Beganlic, A., Salihefendic, N., Pranjic, N., & Kusljugic, Z.
(2008). Influence of smoking on serum lipid and lipoprotein levels
among family medicine patients. Med Arh, 62(5-6), 264-267. Retrieved
from https://www.researchgate.net/publication/26240778

Bhatt, J. V. (2003). MPACT of tobacco smoking on coronary risk factor profile.
Indian Journal of Applied Basic Medical Sciences, 5(1). Retrieved from
https://www.researchgate.net/publication/36447364

Casasola, G. G.; Alvarz-Sala, Marques, J. A.; SanchezAlarcos, J. M.; Tashkin,
D. P.& Espinos, D. (2002) Cigarette smoking behavior and respiratory
alternations during sleep in a healthy population. Sleep Breath., 6, 19-24.
doi: 10.1007/s11325-002-0019-y

Cooper, R. G. (2006). Effect of tobacco smoking on renal function. Indian
Journal of Medical Research, 124(3), 261-268. Retrieved from
https://www.researchgate.net/publication/6710964

Devaranavadagi, B. B., Aski, B. S., Kashinath, R. T., & Hundekari, I. A. (2012).
Effect of cigarette smoking on blood lipids—A study in Belgaum,
northern Karnataka, India. Retrieved from
https://globaljournals.org/GIMR_Volume12/9

Egoro, E. T., llegbedion, G. I., Awharentomah, D. K., & Richard, S. O. (2018).
CIGARETTE SMOKING IS DANGEROUS TO HEALTH: A
BIOCHEMICAL STUDY IN SOME CHRONIC MALE CIGARETTE
SMOKERS IN OVOM NIGERIA. pathogenesis, 6, 8. Retrieved from
https://www.researchgate.net/publication/345340966

El Sayed, S. M., Mahmoud, H. S., & Nabo, M. M. H. (2013). Methods of wet
cupping therapy (Al-Hijamah): in light of modern medicine and
prophetic medicine. Altern Integ Med, 2(3), 1-16. doi: 10.4172/2327-
5162.1000111

Eliasson, B., Mero, N., Taskinen, M. R., & Smith, U. (1997). The insulin
resistance syndrome and postprandial lipid intolerance in smokers.
Atherosclerosis, 129(1), 79-88. doi: 10.1016/s0021-9150(96)06028-5

Fossati, P., Prencipe, L., & Berti, G. (1980). Use of 3, 5-dichloro-2-
hydroxybenzenesulfonic acid/4-aminophenazone chromogenic system in
direct enzymic assay of uric acid in serum and urine. Clinical chemistry,
26(2), 227-231. doi: 10.1093/CLINCHEM/26.2.227

Franceschini, N., Deng, Y., Flessner, M. F., Eckfeldt, J. H., Kramer, H. J., Lash,
J. P, ... & Cali, J. (2016). Smoking patterns and chronic kidney disease in
US Hispanics: Hispanic community health study/study of Latinos.
Nephrology Dialysis ~ Transplantation, 31(10), 1670-1676.
doi.org/10.1093/ndt/gfw210

Frankl, H. D., & Merritt, J. H. (1959). Enzyme activity in the serum and
common duct bile of dogs. Am J Gastroenterol, 31(2), 166-170.

Hamza, D. H., & Naji, W. A. (2020). Study of smoking effect on some liver
functions, blood pressure and some haematological parameters in
smokers in Al-Muthanna province. Indian Journal of Forensic Medicine
& Toxicology, 14(4), 1995. doi.org/10.37506/ijfmt.v14i4.11845

Hang, X., Li, J., Sejas, D. P. and Pang, Q. (2005) Hypoxia-reoxygenation
induces premature senescence in FA bone marrow hematopoietic cells.
Blood, 106, 75-85. doi: 10.1182/blood-2004-08-3033

Hassan, E. E. (2013). Effect of cigarette smoking on lipid profile in male at
collage of police and Low Khartoum, Sudan. Asian journal of
biomedical and pharmaceutical sciences, 3(26), 28. Retrieved from
https://www.researchgate.net/publication/292139505

Herath, P., Wimalasekera, S. W., Amarasekara, T. D., Fernando, M. S., Turale,
S. (2021). Adverse effects of cigarette smoking on exhaled breath carbon
monoxide, blood carboxyhemoglobin, and hematological parameters
amongst Sri Lankan adult tobacco smokers: A descriptive study.
Population Medicine, 3(October), 27. doi.org/10.18332/popmed/143076

Inal, B., Hacibekiroglu, T., Cavus, B., Musaoglu, Z., Demir, H., & Karadag, B.
(2014). Effects of smoking on healthy young men’s hematologic
parameters.  Northern clinics of Istanbul, 1(1), 19. doi:
10.14744/nci.2014.39974

Jaafar, N. S. (2020). The effect of cigarette smoking on blood and biochemical
parameters: A comparative study among male smokers and non-smokers
in Baghdad City. Iragi Journal of Science, 727-731.
doi.org/10.24996/ijs.2020.61.4.3

Kind, P. R. N., & King, E. J. (1954). Estimation of plasma phosphatase by
determination of hydrolysed phenol with aminoantipyrine. Journal of
clinical Pathology, 7(4), 322.

Kumar, D., Sharma, P., Kumar, S., Sah, S. P., Arora, M., Igbal, S., & Kumar, P.
(2022). Renal Parameters in Mild, Moderate, and Chronic Cigarette
Smokers. International Journal of Integrated Health Sciences, 10(1), 1-
6. doi: 10.15850/ijihs.v10n1.2558

Lakshmanan, A., & Saravanan, A. (2014). Effect of intensity of cigarette
smoking on haematological and lipid parameters. Journal of clinical and
diagnostic research: JCDR, 8(7), BC11. doi:
10.7860/JCDR/2014/9545.4612

Lindenfeld, J., & Schrier, R. W. (2011). Blood urea nitrogen: A marker for
adverse effects of loop diuretics?. Journal of the American College of
Cardiology, 58(4), 383-385. doi: 10.1016/j.jacc.2011.01.054

Malenica, M., Prnjavorac, B., Bego, T., Dujic, T., Semiz, S., Skrbo, S., ... &
Causevic, A. (2017). Effect of cigarette smoking on haematological
parameters in healthy population. Medical Archives, 71(2), 132. doi:
:10.5455/medarh.2017.71.132-136

Medicra (Journal of Medical Laboratory Science Technology) | medicra.umsida.ac.id/index.php/medicra

Desember 2024 | Volume 7 | Issue 2


http://ojs.umsida.ac.id/index.php/Medicra

Shaymaa Saadi Abbood

A Comparative Study of Biomarker

Marsano, L. and McClain, C. J. (1989) Effects of alcohol on electrolytes and
minerals. Alcohol Health Res. World, 13, 255-260. Retrieved from
https://link.gale.com/apps/doc/A8193360/AONE?u=googlescholar&sid=
bookmark-AONE&xid=ee9c6225

Messner, B., & Bernhard, D. (2014). Smoking and cardiovascular disease:
mechanisms of endothelial dysfunction and early atherogenesis.
Arteriosclerosis, thrombosis, and vascular biology, 34(3), 509-515. doi:
10.1161/ATVBAHA.113.300156.

Munzir, M., & Ahmed, M. (2015). The effect of smoking cigarette on kidney
functions among sundaes peoples. Internationan Journal of Development
Research, 5(05), 4473-4475. Retrieved from
https://www.researchgate.net/publication/277474815

Nguyen, M. K. and Kurtz, I. (2004) Determinants of plasma water sodium
concentration as reflected in the Edelman equation: role of osmotic and
GibbsDonnan equilibrium. Am. J. Physiol. Renal. Physiol., 286, F828—
F837. doi: 10.1152/ajprenal.00393.2003

ohn, A. K. 2007. Disorders of acid- base balance. Crit. Care Med.Journal, 35:
2630-2636. doi: 10.1097/01.CCM.0000286399.21008.64

Orth, S. R, Viedt, C., & Ritz, E. (2001). Adverse effects of smoking in the renal
patient. The Tohoku journal of experimental medicine, 194(1), 1-15. doi:
10.1620/tjem.194.1

Padmavathi, P., Reddy, V. D., & Varadacharyulu, N. (2009). Influence of
chronic cigarette smoking on serum biochemical profile in male human
volunteers. Journal of Health science, 55(2), 265-270. doi:
10.1248/jhs.55.265

Pessione, F., Ramond, M. J., Njapoum, C., Duchatelle, V., Degott, C., Erlinger,
S., ... & Degos, F. (2001). Cigarette smoking and hepatic lesions in
patients with chronic hepatitis C. Hepatology, 34(1), 121-125.
doi.org/10.1053/jhep.2001.25385

Searcy, R. L., Foreman, J. A., Ketz, A., & Reardon, J. (1967). A new automated
method for urea nitrogen analysis. American Journal of Clinical
Pathology, 47(5_ts), 677-681. doi.org/10.1093/ajcp/47.5_ts.677

Tayeb, B. A., Abdurrahman, S. M., & Tamar, R. Y. (2020). Correlation of
increased triglyceride with alteration in haematological and biochemical
parameters in apparently healthy individuals. Iraq Medical Journal, 4(1).
doi.org/10.22317/imj0103201

Tietz, N. W. (1999). Text book of clinical chemistry, CA Burtis, ER Ashwood.
WB Saunders, 652, 1431.

Walters, M., & Gerarde, H. (1970). Colourmeteic evalution of serum bilirubin.
Microchem J, 15, 231-243.

Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Copyright © 2024 Abbood, Ibraheem, Hashim, and Challoob. This is an open-
access article distributed under the terms of the Creative Commons Attribution
License (CC BY). This is an open-access article distributed under the terms of the
Creative Commons Attribution License (CC BY). The use, distribution or
reproduction in other forums is permitted, provided the original author(s) and the
copyright owner(s) are credited and that the original publication in this jour- nal is
cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.s

Medicra (Journal of Medical Laboratory Science Technology) | medicra.umsida.ac.id/index.php/medicra

Desember 2024 | Volume 7 | Issue 2


http://ojs.umsida.ac.id/index.php/Medicra
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

