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Influence of Alcohol and Smoking on the Lipid Profile and
Related Biochemical Parameters in Iraqi Males
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Background: Alcoholism has been one of the continuing problems for centuries due to its great harm to various organs of the body,
especially if it is accompanied by the harmful phenomenon of smoking. Objectives: To determine the extent to which the lipid
profile (cholesterol, triglycerides, high-density lipoprotein [HDL], very low-density lipoprotein [VLDL] and low-density lipoprotein
[LDL]), Hb, packed cell volume (PCV), erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), and white blood cell (WBC)
are affected by the harms of smoking and alcohol consumption among Iraqi males. Materials and Methods: We chose about 120
men within the same age range (30-70) years, divided into four collections (C2, C3, C4 and C5) each collection consisting of 24
volunteers in addition to the natural collection C1 (also consists of 24 men who didn’t smoke cigarettes and did not abuse alcohol).
Blood samples were drawn from the volunteers’ veins and used for biochemical analysis of their lipid profile and other specified
biomarkers. Results: We conclude that alcohol abuse and smoking cigarettes cause high cholesterol, triglycerides, VLDL, LDL,
and low HDL value. Also, alcohol abuse and smoking cigarettes cause a rise in CRP, WBC, Hb, and PCV but lower ESR value.
Conclusion: Advertisements must be made to learn humans about the dangers of consuming alcohol and smoking cigarettes on an
ongoing basis and in large quantities.
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INTRODUCTION Alcoholism has been a continuing problem for
centuries due to its great harm to various organs of the
body, especially if it is accompanied by the harmful
phenomenon of smoking, which affects the functions of
the liver, kidneys, heart, and other important organs of
the body.['6-21

Today, globally, more than five million people die annually
due to smoking, and recent studies indicate that the number
of deaths will increase to more than eight million annually
by the year 2030.0-4

Smoking and alcohol abuse cause immune weakness
in the human body, which makes it easier to contract
other diseases, such as cancer, various heart diseases,
and strokes.”® The negative impact of smoking and
alcohol abuse on human immunity and lipid profile is
very similar to the negative immune effects of chronic
diseases, such as the effect of diabetes and COVID-19
virus.”)

Smoking causes many infections, such as inflammation of
the lungs, respiratory system, and joints, because cigarettes
contain many poisonous and carcinogenic materials, in
addition to containing many harmful free radicals that
attack cells, causing inflammation.?>23

Alcohol addiction is considered one of the most serious
problems facing the world financially, health-wise, and
socially because it has harmful effects on the human
body‘[8,10-15]
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Our current study examined the effect of alcohol abuse
and cigarette smoking on some selected biochemical
parameters among Iraqi male volunteers.

MarteriaLs AND MEeTHODS
Study population

We chose 120 men within the same age range; 24 of them
are men who do not smoke or drink alcohol and at the
same time do not suffer from any disease. The research
was conducted from February 2021 to July 2023. Venous
blood was drawn from the men, and lipid profile,
inflammatory markers (C-reactive protein and white
blood cell), viscosity, and hemoglobin were measured for
all collections. The blood was separated by a centrifuge
to obtain the men’s serum blood samples, and then the
lipid percentage and the rest of the variables mentioned
above were measured. We divided the rest of the men as
follows:

Subjects

The ages of the people included in our study range from 30
to 70 years, divided into four collections, each consisting
of 24 patients:

Control collection: Men who didn’t smoke cigarettes or
abuse alcohol.

Collection 1: Men who abused few alcohol and did not
smoke.

Collection 2: Men who abuse few alcohol and smoked
occasionally.

Collection 3: Men who smoked too much and had
moderate alcohol abuse.

Collection 4: Men with heavy alcohol consumption and
smoking.

Statistical analysis

The values were taken from the results we obtained,
entered into statistical tables, and displayed in the form
of statistical graphs according to the program (SPSS).
The values of the biochemical analysis results for the vital
variables of the four groups were recorded and compared
to the control collection. All values were then entered
into the Excel program, adjusted, and subsequently
entered into the statistical program Statistical Package

for the Social Sciences version 20 (SPSS Inc, Chicago, IL,
USA) for statistical analysis. Illustrative data analysis was
conducted and presented, using measures of indecision
and percentage ratios. The P value (P <0.01) was applied
to determine statistical significance.

Ethical approval

Ethical approval was obtained from the local ethics
committee after obtaining the patient’s verbal consent and
according to the consent document number 422 on March
22,2024.

ResuLts

In this research, the study was conducted on 120 male
volunteers at the Ramadi Teaching Hospital, and it
showed the extent of the noticeable effect of both
smoking and alcohol consumption on the lipid profile and
some indicators of inflammation for the four groups of
volunteers, as mentioned above.

The impact of alcohol abuse and smoking on cholesterol
among the four collections

Findings illustrated the mean £ SEM of cholesterol data
were (180.43 £ 14.68, 203.73 £ 14.91, 280.16 = 20.75,
and 340.22 + 18.62) for four collections (G2, G3, and
G4 sequentially) compared with healthy collection 1
(control value was 145.18 £ 12.53) like illustrated in
Figure 1. Also, the least significant difference (LSD)
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Figure 1: Data clarifies the average = SEM of cholesterol for four
collections as compared to the healthy collection (control)

Table 1: The mean = SEM of cholesterol, LSD, and P value for four collections as comparison to the healthy collection (control)

Parameter Control G1: Men who G2: Men who abuse G3: Men who smoked G4: Men with heavy
abused few alcohol few alcohol and too much and had alcohol consumption
and did not smoke smoked occasionally moderate alcohol abuse and smoking

Cholesterol 145.18 £ 12.53 180.43 + 14.68 203.73 + 14.91 280.16 + 20.75 340.22 + 18.62

(mg/dl)

Least significant
difference value
P value

51.74 **

<0.01%**
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Figure 2: Data clarifies the average + SEM of triglyceride for four collections as comparison to the healthy collection (control)

Table 2: The mean = SEM of triglyceride, LSD, and P value for four collections in comparison to the healthy collection (control)

Parameter Mean + SD
Control G1: Men who G2: Men who abuse G3: Men who smoked G4: Men with heavy
abused few alcohol few alcohol and too much and had alcohol consumption
and did not smoke smoked occasionally moderate alcohol abuse and smoking
Tri. (mg/dl) 100.20 £ 7.87 149.12 £ 8.35 47.93 £2.69 44.53 £2.98 42.13 £2.67
Least significant 45.66%*
difference value
P value <0.01%**
value (51.74**) and P value (<0.01**) are presented in 60 - wok
Table 1. ] — i -
50 - _— **
5 40 - 333
The impact of alcohol abuse and smoking on triglycerides |5 e 33
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Findings illustrated the mean + SEM of triglyceride data 2 20 - ! Eii
were (149.12 £ 8.35, 166.89 = 9.41, 188.34 + 16.58, and 10 - ﬁ;
225.36 £ 17.52) for four collections (G2, G3, and G4 i (399
sequentially) compared with healthy collection 1 (control 0 — el e e
Control G1 G2 G3 G4

value was 100.20 £ 7.87) like illustrated in Figure 2. Also,
LSD value (45.66*%*) and P value (<0.01**) are presented
in Table 2.

The impact of alcohol abuse and smoking on HDL among
the four collections

Findings illustrated the mean = SEM of high-density
lipoprotein (HDL) data were (52.33 £ 3.27, 47.93 £ 2.69,
44.53 +2.98, and 42.13 £ 2.67) for four collections (G2,
G3, and G4 sequentially) compared with healthy collection
1 (control value was 58.56 * 3.48) as illustrated in Figure 3.
Also, LSD value (6.05**) and P value (<0.01**) are
presented in Table 3.

The impact of alcohol abuse and smoking on VLDL
among the four collections

Findings illustrated the mean + SEM of very low-density
lipoprotein (VLDL) data were (52.33 + 3.27,47.93 + 2.69,
44.53 £2.98 and 42.13 + 2.67) for four collections (G2,
G3, and G4 sequentially) compared with healthy collection
1 (control value was 58.56 + 3.48) like illustrated in

Figure 3: Data clarifies the average + SEM of HDL for four collections
in comparison to the healthy collection (control)

Figure 4. Also, LSD value (6.05%*) and P value (<0.01*%)
are presented in Table 4.

The impact of abuse of alcohol and smoking on LDL
among the four collections

Findings illustrated the mean = SEM of low-density
lipoprotein (LDL) data were (98.27 + 5.63, 122.42 £ 7.92,
197.96 £ 13.57, and 259.02 * 16.05) for four collections
(G2, G3, and G4 sequentially) compared with healthy
collection 1 (control value was 66.58 £5.12) like
illustrated in Figure 5. Also, LSD value (6.05*%*) and P
value (<0.01**) are presented in Table 5.

The impact of abuse of alcohol and smoking on CRP
among the four collections

Findings illustrated the mean £ SEM of C-reactive protein
(CRP) data were (11.34 £0.72, 15.44 £ 0.96, 18.26 + 0.78,
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Table 3: The mean £ SEM of HDL, LSD, and P value for four collections in comparison to the healthy collection (control)

Parameter Mean + SD
Control G1: Men who G2: Men who abuse G3: Men who smoked G4: Men with heavy
abused few alcohol few alcohol and too much and had alcohol consumption
and did not smoke smoked occasionally moderate alcohol abuse and smoking
HDL (mg/ 58.56 +3.48 52.33+3.27 47.93 +2.69 44.53 £2.98 42.13 £2.67
dl
LSD value 6.05%*
P value <0.01%**
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Figure 4: Data clarifies the average + SEM of VLDL for four collections Control G1 G3 G4

in comparison to the healthy collection (control)

Figure 5: Data clarifies the average + SEM of LDL for four collections in
comparison to the healthy collection (control)

Table 4: The mean = SEM of VLDL, LSD, and P value for four collections in comparison to the healthy collection (control)

Parameter Mean + SD
Control G1: Men who G2: Men who abuse G3: Men who smoked G4: Men with heavy
abused few alcohol few alcohol and too much and had alcohol consumption
and did not smoke smoked occasionally moderate alcohol abuse and smoking
VLDL 20.04 + 1.09 29.83 £2.16 33.38+1.88 37.67+2.15 39.07 +2.84
(mg/dl)
LSD value 7.52%*
P value <0.01%*

Table 5: The mean = SEM of LDL, LSD, and P value for four collections in comparison to the healthy collection (control)

Parameter Mean = SD
Control G1: Men who G2: Men who abuse G3: Men who smoked G4: Men with heavy
abused few alcohol few alcohol and too much and had alcohol consumption
and did not smoke smoked occasionally moderate alcohol abuse and smoking
LDL (mg/ 66.58 + 5.12 98.27 + 5.63 122.42 +7.92 197.96 + 13.57 259.02 + 16.05
dl
LSD value 58.64%*
P value <0.01%*

and 21.89 + 1.44) for four collections (G2, G3, and G4
sequentially) compared with healthy collection 1 (control
value was 7.16 £ 0.86) like illustrated in Figure 6. Also, LSD
value (4.79**) and P value (<0.01**) are presented in Table 6.

The impact of alcohol abuse and smoking on WBC among
the four collections

Findings illustrated that the mean = SEM of white blood
cell (WBC) data were (7700 £ 153.08, 8100 * 176.33,

9000 = 161.27, and 8400 % 172.30) for four collections
(G2, G3, and G4 sequentially) compared with healthy
collection 1 (control value was 5800 + 127.34) like
illustrated in Figure 7. Also, LSD value (761.3**) and P
value (<0.01**) are presented in Table 7.

The impact of abuse of alcohol and smoking on ESR
among the four collections

Findings illustrated the mean £ SEM of erythrocyte
sedimentation rate (ESR) data were (7.00 % 0.36,
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Figure 6: Data clarifies the average = SEM of CRP for four collections
as comparison to the healthy collection (control)
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Figure 7: Data clarifies the average = SEM of WBC for four collections
in comparison to the healthy collection (control)

Table 6: The mean = SEM of CRP, LSD, and P value for four collections in comparison to the healthy collection (control)

Parameter Mean = SD
Control G1: Men who G2: Men who abuse G3: Men who smoked G4: Men with heavy
abused few alcohol few alcohol and too much and had alcohol consumption
and did not smoke smoked occasionally moderate alcohol abuse and smoking
CRP 7.16 £ 0.86 11.34£0.72 15.44 £ 0.96 18.26 +0.78 21.89 * 1.44
(mg/l)
LSD value 4.79%*
P value <0.01**

Table 7: The mean = SEM of WBC, LSD, and P value for four collections in comparison to the healthy collection (control)

Parameter Mean = SD
Control G1: Men who G2: Men who abuse G3: Men who smoked G4: Men with heavy
abused few alcohol few alcohol and too much and had alcohol consumption
and did not smoke smoked occasionally moderate alcohol abuse and smoking

WBC (cu/ 5800 * 127.34 7700 + 153.08 8100 £ 176.33 9000 + 161.27 8400 + 172.30

mm)

LSD value 761.3%*

P value <0.01%*

5.00 £ 0.34, 3.00£0.25, and 2.00%0.19) for four 12 -

collections (G2, G3, and G4 sequentially) compared with **

healthy collection 1 (control value was 10.00 + 0.42) like 10 4

illustrated in Figure 8. Also, LSD value (3.40**) and P

value (0.01*%*) are presented in Table 8. 8 1 *

: : B 6 R —
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the four collections 4 S *

Findings illustrated the mean £ SEM of Hb data were o *

(1476 £1.02,15.16 £ 1.14,18.13 £ 1.47,and 16.40 + 0.93) 2 o Ay

for four collections (G2, G3, and G4 sequentially) o ::

compared with the healthy collection 1 (control value was 0 : S : :
Control G1 G2 G3 G4

14.0 + 0.86) like illustrated in Figure 9. Also, LSD value
(2.63**) and P value (<0.01**) are presented in Table 9.

The impact of abuse of alcohol and smoking on PCV
among the four collections

Findings illustrated that the mean = SEM of packed
cell volume (PCV) data were (45.30 + 3.28, 47.50 = 2.79,

Figure 8: Data clarifies the average = SEM of ESR for four collections
in comparison to the healthy collection (control)

55.40 £ 3.61, and 51.10 £ 3.57) for four collections (G2,
G3, and G4 sequentially) compared with the healthy
collection 1 (control value was 43.00 + 2.73) as illustrated
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Table 8: The mean = SEM of ESR, LSD, and P value for four collections in comparison to the healthy collection (control)

Parameter Mean = SD
Control G1: Men who G2: Men who abuse G3: Men who smoked G4: Men with heavy
abused few alcohol few alcohol and too much and had alcohol consumption
and did not smoke smoked occasionally moderate alcohol abuse and smoking
ESR 10.00 + 0.42 7.00 £0.36 5.00 +0.34 3.00 £ 0.25 2.00 £0.19
(mm/1 h.)
LSD value 3.40%**
P value <0.01%*
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Control G1 G2 G3 G4 Figure 10: Data clarifies the average = SEM of ESR for four collections

Figure 9: Data clarifies the average = SEM of ESR for four collections
in comparison to the healthy collection (control)

in comparison to the healthy collection (control)

Table 9: The mean = SEM of Hb, LSD, and P value for four collections in comparison to the healthy collection (control)

Parameter Mean = SD
Control G1: Men who G2: Men who abuse G3: Men who smoked G4: Men with heavy
abused few alcohol few alcohol and too much and had alcohol consumption
and did not smoke smoked occasionally moderate alcohol abuse and smoking
Hb (g/l) 14.0 £ 0.86 14.76 £ 1.02 1516 £ 1.14 18.13 £1.47 16.40 £0.93
LSD value 2.63%*
P value <0.01%*

Table 10: The mean = SEM of PCV%, LSD, and P value for four collections in comparison to the healthy collection (control)

Parameter Mean = SD
Control G1: Men who G2: Men who abuse G3: Men who smoked G4: Men with heavy
abused few alcohol few alcohol and too much and had alcohol consumption
and did not smoke smoked occasionally moderate alcohol abuse and smoking
PCV % 43.00 £ 2.73 4530 +3.28 47.50 £2.79 55.40 * 3.61 51.10 £ 3.57
LSD value 5.03%*
P value <0.01**

in Figure 10. Also, LSD value (5.03**) and P value
(<0.01**) are presented in Table 10.

Discussion

Recently, studies indicated that the number of deaths will
increase to more than eight million annually before the
year 2030 due to alcohol abuse and continuous cigarette
smoking in all different segments of society in countries of
the world.!4

This research, we noticed a significant affect alcohol
abuse and cigarette smoking on the lipid profile
of volunteer men, as shown in statistical values of
Figures 1-5 and the statistical values of Tables 1-5, where
Figure 1 and Table 1 show the increase in cholesterol
values for the four different collections compared to the
control collection. As is clear, the fourth collection has
the highest value compared to the rest of the collections
and the control collection, and the same increase is
observed in triglycerides, VLDL, and LDL for the
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fourth collection compared to the control collection.
As for the beneficial HDL, on the contrary, as shown
in Figure 3 and Table 3, the fourth collection has the
lowest value compared to the remaining collections and
the control collection, and these results support in other
studies. 426!

These large increases in cholesterol and harmful triglycerides
are due to smoking and alcohol abuse, we saw that clearly
from P value (<0.01**), and this is a danger to the life of
alcoholic smokers, as it leads to the development of many
heart diseases such as coronary artery disease, heart and
blood vessel diseases.®?"28 A degrease in HDL (commonly
known as the beneficial lipid), is strongly associated with an
increased risk of heart diseases and may be life-threatening.””!

The blood parameters that were measured in this research
(CRP, WBC and ESR) are considered useful tools for
measuring the extent of the effect of harmful substances
found in alcohol and cigarettes on human blood,?*” where
we notice an increase in the CRP value [Figure 6 and
Table 6], and in WBC value this indicates the presence
of strange material in the body which change the normal
physiological procedure, as well as It may be an indication
of inflammation due to foreign substances found in
alcohol and cigarettes.*!)

Again in collection 3, we notice increase in WBC value
more than in the rest of the collections, this indicates that
smoking is the main reason for their increase, and this
may be attributed to the glycoprotein found in tobacco
leaves [Figure 7, Table 7]: This is consistent with what
some scientists have found.?!

The ESR also decreased [Figure 8] and [Table 8], while the
values of both Hb and PCV increased, especially for the third
collection compared to the rest of the collections and the
control collection, with great importance (P <0.01**). The
reason may be due to the harmful substances in cigarettes
that are deposited in the body, as this appears clear in the
Figures 1, 2, 6 and 7 and Tables 9 and 10, respectively.>34

CoNcLUSION

We conclude that alcohol abuse and smoking cigarettes
cause high cholesterol, triglycerides, VLDL and LDL, and
low HDL value. Additionally, alcohol abuse and smoking
cigarettes cause a rise to CRP, WBC, Hb, and PCV but
lower ESR value. Therefore, advertisements must be made
to educate people on the dangers of consuming alcohol
and smoking cigarettes on an ongoing basis and in large
quantities.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1.

2.

20.

Mathers CD, Loncar D. Projections of global mortality and burden
of disease from 2002 to 2030. PLoS Med 2006;3:e442.

Suriyaprom K, Harnroongroj T, Namjuntr P, Chantaranipapong
Y, Tungtrongchitr R. Effects of tobacco smoking on alpha-2-
macroglobulin and some biochemical parameters in Thai males.
Southeast Asian J Trop Med Public Health 2007;38:918-26.

WHO. WHO report on the global tobacco epidemic: Warning
about the dangers of Tobacco. Geneva, Switzerland: World Health
Organization (WHO); 2011.

Marouf. Evaluation of Renal Function Tests and Electrolytes in
Iraqi Males with Repeated Smoking and Alcohol Abuse. Med J
Babylon 2024;21:415-20.

Aula FA, Qadir FA. Effects of cigarette smoking on some
immunological and haematological parameters in male smokers in
Erbil City. Jordan J Biol Sci 2013;6:159-66.

Marouf. Clinical relationship between lipid profile and glycohemog
lobin among Iraqi patients with type 2 diabetes mellitus. Bio Gecko
2023;12:3048-55.

National Cancer Institute (NCI). National cancer institute
factsheet; Harms of Smoking and Health Benefits of Quitting;
2011. Available from: www.cancer.gov/cancertopics/factsheet/
Tobacco/cessation. [Last accessed on 6 Aug 2013].

National Cholesterol Education Program (NCEP). Expert panel
on detection. Third report of the National Cholesterol Education
Program (NCEP), expert panel on detection, evaluation, and
treatment of high blood cholesterol in adults (Adult Treatment
Panel III) final report. Circulation 2002;106:3143-421.

Marouf. The effect of the Covid-19 pandemic (Corona Virus) on
hbalc and daily 12. Sugar levels on diabetic patients. Commun
Practioner 2023;20:1-9.

Sampson WH. Alcohol and other factors affecting osteoporosis
risk in women. Alcohol Res Health 2002;26:292-8.

Berit L, Cloe H, Ulrik B. Drinking pattern and biochemical signs
of alcoholic liver disease in Danish and Greenlandic patients with
alcohol addiction. Int J Circumpolar Health 2006;65:3-219.
Beecroft J, Kemp A, Lassila S, Sheedy D, Ward E. The biochemical
and pathophysiological effects of alcohol consumption. Christian
Spiritual Sci 2010;8:1-19.

Ronksley PE, Brien SE, Turner BJ, Mukamal KJ, Ghali WA.
Association of alcohol consumption with selected cardiovascular
disease outcomes: A systematic review and meta-analysis. BMJ
2011;342:d671.

Susan EB, Paul ER, Barbara JT, Kenneth JM, William AG. Effect
of alcohol consumption on biological markers associated with risk
of coronary heart disease: Systematic review and meta-analysis of
interventional studies. BMJ 2011;342:d636.

Whitfield JB, Health AC, Madden PAF, Pergadia ML,
Montgomery GW, Martin NG, et al. Metabolic and biochemical
effects of low to moderate alcohol consumption. Alcohol Clin Exp
Res 2013;37:575-86.

Marouf EA, Mseer K, Shweash M. A clinical study to investigate
liver enzymes and minerals in alcoholic and cigarette smoker
among Iraqi males. Ann Tropical Med Public Health 2020;
23:1-14.

Breitling LP, Claessen H, Drath C, Arndt V, Brenner H. Gamma-
glutamyltra nsferase, general and cause-specific mortality in
19,000 construction workers followed over 20 years. J Hepatol
2011;55:594-601.

Pannuru P, Vaddi DR, Nwulanchakravarthula V. Influence of
chronic cigarette smoking on serum biochemical profile in male
human volunteers. J Health Sci 2008;55:265-70.

Marouf. Evaluation of renal function tests and electrolytes in Iraqi
males with repeated smoking and alcohol abuse. Med J Babylon
2024;21:1-13.

Honnamurthy JB, Shivashankara AR, John Mathai P, Malathi
M. Biochemical and haematological profile in patients with
alcohol dependence syndrome (ADS) co-morbid with nicotine
dependence dyndrome (NDS). Int J Biochem Res Rev 2016;
13:1-10.

Medical Journal of Babylon | Volume 22 | Issue 3 | July-September 2025 -




21.

22.

23.

24.

25.

26.

27.

28.

Marouf, et al.: Influence of alcohol and smoking on lipid profile

Mukumal KJ, Conigrave KM, Mihlema MA, Camargo CA. Roles
of drinking pattern and type of alcohol consumed in coronary
heart disease in men. N England Journal Med 2003;348:1009-118.

Nabila R, Mehjabeen SA, , . Effects of cigarette smoking on serum
proteins profile in male active and passive smokers. Punjab Univ J
Zool 2017;32:209-15.

Marouf EA, Salman MM. Determination of SDO activity and
LBSA in serums of benign and malignant breast tumors. Annals
of RSCB 2021;25:4158-64.

Njoku S. The influence of cigarette smoking and moderate beer
consumption on selected biochemical indices in male volunteers. J
Biol Nat 2017;7:177-89.

Al-Hattab, MK, Gahlool, Al-KalidiAl-Kalidi, JHEvaluation of
lipid profile in patients with cherry angioma: A case—control study
in Iraqi patients. Med J Babylon 2024;21:200-6.

Abdul HAM, Ewadh MJA. ssessment of Serum cathepsin k and
lipid profile in chronic coronary syndrome patients. Med J Babylon
2024;21:280-4.

Sidhu D, Naugler C. Fasting time and lipid levels in a community-
based population. Arch Intern Med 2012;172:1707-4.

Kerollos NW, Arin LM, Miguel AH. Adjusting for adherence in
randomized trials when adherence is measured as a continuous

29.

30.

31.

32.

33.

34.

variable: An application to the lipid research clinics coronary
primary prevention trial. Clin Trials 2020;17:570-5.

Glew RH. Lipid metabolism II: Pathways of metabolism of special
lipids. In: Devlin TM, editor. Textbook of biochemistry with clinical
correlations. 6th ed. New Jersey: Wiley Liss; 2006. p. 695-741.
Baker FJ, Silverton RE. Introduction to medical laboratory
technology, LECTURE NOTES For Medical Laboratory
Technology Students; 2006. p. 1-168.

Guyton AC, Hall JE. Textbook of medical physiology. 10th ed.
New York: W.B. Saunder Company: 2000. p. 523-753.

Adebayo AH, Abolaji AO, Okpata TK, Adegbenro IK. Effects
of ethanolic leaf extract of Chrysophyllum albidum G. On
biochemical and haematological parameters of albino Wistar rats.
Afr J Biotechnol 2010;9:2145-50.

Bashir BA, Gibreel MO, Abdalatif HM, Mohamed MA, Ahmed
EA, Mohamed MS, et al. Impact of tobacco cigarette smoking on
hematologic parameters among male subjects in Port Sudan Ahlia
College, Sudan. Scholars J Appl Med Sci 2016;4:1124-8.

Rasheed SMH, Eidan AJ, Al-Dujaili AH, Abada LH, Al-Charrakh
AH. Different cytokines and lipid profile in suicidal and non-
suicidal adults with major depression. Ann Trop Med Pub Health
2019;22:S282.

-Medical Journal of Babylon | Volume 22 | Issue 3 | July-September 2025




