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ABSTRACT 
 

Introduction and Aim: Smoking is the most common habit and the largest health risk among people who have an 

impact on the human body. The goal of our study was to examine the effects of hookah (Shisha) on the liver, lipid 

profile, and blood content in adult smokers to adult non-smokers. 
 

Materials and Methods: A total of 50 men between the ages of 30 and 60 years took part in the study. These 

samples were divided into two groups: 30 smokers and 20 non-smokers. Every male is subjected to a complete 

medical history survey as well as frequent tests to rule out any underlying illnesses or diseases. Blood samples were 

taken in quantities of 10 mL to examine the blood.  Blood samples were placed on the red roof when blood samples 

were used with anticoagulant factor. The identification of biological parameters was done using enzyme methods 

and a Random kit. 
 

Results: The results showed that Hb, PCV, WBC, ESR, platelets, and RBC were all elevated, whereas ALP and 

transaminase enzymes were not. Although not significantly, TC and TG increased the lipid profile findings. Our 

analysis yielded a wide range of outcomes. Various factors could be to blame for these disparities. 
 

Conclusion: We describe how future research will focus on the relationship between organ functions and their 

working tests for smoking effects based on our findings. Age, sex, nutrition, and hereditary behavior must all be 

included in future studies. 
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INTRODUCTION  

hisha (Hookah) is a method of smoking tobacco 

that was developed by Hakim Abul-Fath Gilani 

in the sixteenth century. The purpose of using 

this apparatus was to drive smoke through water in 

an attempt to 'decontaminate' the smoke, a dubious 

notion that has been addressed by the clinical society 

on several occasions. Since the beginning of time, the 

essential instrument of a shisha framework has been 

constant. Regardless, the structure has been greatly 

simplified (1). Shisha consists of an upper and a 

lower part associated with a channel. The top is made 

up of a bowl that holds tobacco or molasses. It is then 

covered with pierced aluminum foil, which is then 

covered with eating charcoal. On the instrument's 

base is a gasket-secured container with a tube and an 

extraction valve (utilized for disposing of static 

smoke; 2). Shisha is also known as the borry, argyle, 

hookah, whirlwind, or water pipe (Fig. 1) is a tobacco 

tube that draws smoke through the water in a bowl 

and has a lengthy but adjustable cylinder. Water tube 

usage has existed for thousands of years in 

northwestern India and is now gaining popularity in 

the United States and Europe, extending to Iran, the 

Arab world, and Turkey, as an obvious occurrence in 

the West (3, 4). In addition, the Shisha act differed in 

a number of ways. Smoked materials have expanded 

beyond simple tobacco, such as apples, grapes, and 

mint. For example, shisha smoking has been more 

accessible as a result of an increase in the number of 

shisha service outlets and their modest shoreline. The 

fact that the smoke is separated by water yet develops 

evidence that successfully smoking shisha may be 

harmful or more than smoking cigarettes, when 

opposed to cigarettes, is generally thought to be a 

safer option (5). 
 

Shisha smoking causes oxidative stress by increasing 

free radicals, which interact with biological 

molecules to cause oxidative stress, that causes 

biological molecules to become more stressed. (6) 

Hookah smoking is also a major source of heavy 

metals that are harmful to human health. Heavy 

metals could be caused by the tobacco blends used in 

shisha. 

 
Fig. 1: A typical Shisha apparatus 
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Hookah pipes, for example, which contain roughly 

30% tobacco and 70% a mixture of flavorings, 

glycerol, and sweeteners, may have different tobacco 

percentages (7). Furthermore, several studies have 

indicated that shisha smoking for 30 minutes causes 

high blood pressure, respiration, impaired lung 

functions, decreased blood oxygenation, brain 

damage, and fainting (8). For the purpose of 

evaluating the effects of harmful smoking on human 

blood content and organ functions, our research 

focuses on the following targets: 

• Performance of blood tests (Hb, PCV, WBC, ESR, 

and other parameters) on smokers and compares their 

results to nonsmokers to determine the impact of 

shisha smoking. 

• Calculation of the lipid profile in shisha smokers' 

blood compared to nonsmokers' (TC, TG, HDL, 

LDL, and VLDL). 

• Comparison of the liver functions and other key 

enzymes evaluated in the blood of shisha smokers to 

non-smokers (ALK, AST, ALT, albumin, TSP, urea, 

CK, CPK, LDH, and glucose). 
 

The aim of this study was to identify the harmful 

effects of smoking shisha by examining blood count, 

liver functions, and lipid profile.  
 

MATERIALS AND METHODS  
 

Fifty men, ranging in age from 30 to 60, participated 

in our study. The "30-Shisha Smoker" group and the 

"20-Non-smokers" group were established at random 

and given the names "30-Shisha Smoker" and "20-

Non-smokers" respectively. To rule out any illnesses 

or abnormalities, all males must fill in a detailed 

medical history questionnaire and undergo a series of 

routine examinations. Three milliliters of blood 

samples were collected. Of these, for analysis, three 

milliliters of blood were placed in a red tube 

containing anticoagulant factor. Three milliliters of 

blood were deposited in dry tubes, and the serum was 

centrifuged and frozen at -8°C for later examination. 

Following a 12-hour fasting, all individuals were 

tested for TC, TGs, HDL, LDL, and VLDL. Liver 

function and other important enzymes were regularly 

examined (ALK, AST, ALT, albumin, TSP, urea, 

CK, CPK, LDH, and glucose). 
 

The Random kit, for example, examines biochemical 

markers such as TC, TG, HDL, ALK, AST, ALT, 

albumin, TSP, urea, CK, CPK, LDH, and glucose 

using enzymatic assays. 
 

Statistical analysis  

 

The data were presented as a mean value with 

standard deviation. All statistical analysis were 

performed using SAS-2002 software, and significant 

differences between groups were assessed using the 

Duncan-test (9). 
 

RESULTS 
 

Table 1 shows the complete blood count (CBC) in 

two groups, shisha smoking group and nonsmoking 

group, which include (Hb, PCV, RBC, WBC, ESR, 

Plat., LYM, Monocyte, Neutrophil, Eosinophil, 

Basophil) (control). The results showed that smokers 

had the highest hemoglobin (Hb) levels (16.2 = 0.523 

g/dL) and non-smokers had the lowest (15.0 ± 0.452 

g/dL), but there were no significant differences 

between their averages, in another hand, there was a 

significant increase in PCV level at (P≤0.05) for 

smokers (45.8 ±0.544) compared to non-smokers 

(40.1±1.26). Our findings also demonstrate that 

Shisha smokers (244 ± 6.59 103/ μL) had an 

insignificant increase in platelet levels as compared 

to non-smokers (224 ± 15.7 103/ μL), the People who 

smoked Shisha had a higher number of leukocytes 

(WBC) (6.73 ± 0.260 103/ μL) than non-smokers 

(5.84 ± 0.446 103/ μL) in leukocytes (WBC) tests. In 

addition, smoking resulted in a substantial increase in 

basophil (0.684 ± 0.0419 103/ μL) as compared to 

non-smoking (0.400 ± 0.0774103/ μL). Also, we 

discovered a drop in erythrocytes in smokers (5.07 ± 

0.0808 (million cells/ μL) compared to non-smokers 

(5.16± 0.202 million cells/ μL) in our study. ESR 

value (Erythrocyte Sedimentation rate) in smokers 

was (10.34± 0.591 mm) and in non- smokers it was 

(9.2 ±1.23 mm). 

 

Table 1: The impact of shisha smoke on the contents of the entire bloodstream (CBC) 

Parameters 
Groups 

P-values 
Smokers Controls 

PCV% 45.8 ± 0.544 a 40.1±1.26 b * 0.0001 

Hb% 16.2 ± 0.523 15.0 ± 0.452 NS** 

WBC (103/μL) 6.73 ± 0.260 5.84 ± 0.446 NS 

RBC (million cells/ μL) 5.07 ± 0.0808 5.16 ± 0.202 NS 

Platelets (103/ μL) 244 ±6.59 224 ± 15.7 NS 

ESR (mm/hour) 10.34 ± 0.591 9.2 ± 1.23 NS 

Lymphocyte (103/μL) 33.9 ±1.47 32.9 ± 2.45 NS 

Monocyte (103/μL) 8.51 ± 0.661 6.35 ± 0.846 NS 

Neutrophil (103/μL) 5.04 ± 0.308 5.16 ± 0.596 NS 

Eosinophil (103/μL) 2.64 ± 0.138 2.18 ± 0.242 NS 

Basophil (103/ μL) 0.684 ± 0.0419 a 0.400 ± 0.0774 b 0.0063 

*Refers to means ± standard deviation, **NS Not significant between study groups in (P≤0.05), a, b: significant 

differences in (P≤0.05) 
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In comparison to non-smokers, smokers’ liver 

function had improved. Table 2 shows that the key 

liver function enzymes (AST and ALT) have 

increased in smokers compared to non-smokers. AST 

(13.6 ± 0.347 KAU/L) in smokers compared to non-

smokers (10.0 ± 1.32 KAU/L) and ALT 10.5 ±1.07 

in smokers compared to nonsmokers 10.1± 1.07). 

The alkaline phosphatase enzyme (ALP) is also an 

excellent indicator of liver health; in our study, 

smokers (96.4 ± 3.41 KAU/L) had higher ALP levels 

than non-smokers (76.7 ± 3.98 KAU/L). Total 

protein and albumin levels are influenced by shisha 

smoking-related liver damage. As shown in the 

graph, there was a significant increase in their level 

in the cigarette group compared to the non-smoker 

group (Table 2). We discovered that smokers' 

glucose levels had increased significantly (100.2 

mg/dL) as compared to nonsmokers' (97 mg/dL). 

Other measurements, such as blood urea and 

creatinine, were also raised in our study, with no 

significant difference between smokers and non-

smokers, as shown in table 2. We identified 

differences in serum lipid profile (TC, TG, LDL, 

HDL, and VLDL) levels between study groups that 

included non-smoking shisha smokers and non-

smoking controls in our current study. Although the 

findings suggest that smokers are more likely than 

nonsmokers to develop coronary heart disease, we 

also found that the smoking group had greater levels 

of TC, TG, LDL, VLDL, and HDL than the 

nonsmoking group. 

 

Table 2:  Some serum biochemical markers are affected by shisha smoke. 
 

Parameters 
Groups 

P-values 
Smokers  Controls 

Albumin(g/dL) 4.94± 0.138  4.71± 0.437* NS** 

Urea (mg/dL) 12.3±0.581 ±  12.6 ±1.68 NS 

Creatinine(mg/dL) 0.858±0.0459  0.780 ± 0.0757 NS 

ALP KAU/L 96.4 ±3.41 a  76.7b ±3.98 b 0.0153 

AST KAU/L 13.6± 0.347  10.0 ±1.32 NS 

ALT KAU/L 10.5±0.439  10.1 ±1.07 NS 

CPK (mcg/L) 167 ±8.38  135 ±18.8 NS 

LDH (U/L) 141 ±3.56  140 ± 6.65 NS 

TC (mg/dL) 198  ±4.26  178  ±6.99 NS 

TG (mg/dL) 128  ±4.14  116 ±11.1 NS 

HDL (mg/dL) 42.7  ±1.73  40.7 ± 5.24 NS 

LDL (mg/dL) 97.0 ±2.76  98.5  ±10.0 NS 

VLDL (mg/dL) 23.7 ± 0.828  23.3  ±2.22 NS 

Protein (mg/dL) 7.72± 0.171  6.92  ± 0.266 NS 

Glucose (mg/dL) 100.2  ±2.20  97  ±5.82 NS 

*Refers to mean ±standard deviation, **NS Non-significant between studies groups in (P≤0.05), a, b: significant 

differences in (P≤0.05). HDL: High-density lipoprotein, LDL: Low-density lipoprotein, TG: Triglyceride, TC: 

Total cholesterol, VLDL: Very low-density lipoprotein, LDH: Lactate dehydrogenase, CPK: Creatinine kinase, 

ALP: Alkaline phosphatase, (ALT, AST): Transaminase enzymes.   
 

DISCUSSION  
 

According to the findings, our results indicate that in 

the levels of hemoglobin (Hb) there was no 

significant difference in their averages between 

smoker and non-smoker, although there was a 

significant increase in PCV level among same 

groups, as documented in prior research (P≤0.05; 10). 

An increased level of hemoglobin in the blood due to 

a decrease in the amount of oxygenated blood and 

increased CO in the smoking blood, which may also 

lead to atherosclerosis and acute coma (11), which is 

balanced by the production of hemoglobin in the 

blood. The findings also show non-significant 

increase in platelet level in both shisha smokers and 

non-smokers, the effects of smoking on platelet 

levels could be linked to the sharing factor. Increased 

nicotine and cotinine levels caused by smoking, for 

example, lead to a prothrombotic state in smokers 

due to increased platelet-dependent thrombogenesis 

(12, 13).  

 

People who smoked shisha had a higher number of 

leukocytes than non-smokers; there were no 

significant differences, although our findings were 

consistent with those of other investigations (14) 

which found greater white blood cell count in 

smokers compared to nonsmokers. The generation of 

catecholamines by nicotine may result in an increase 

in leukocytes, as demonstrated in table1. This could 

result in an increase in blood lymphocytes. There was 

also a substantial rise in basophil in smokers, which 

could explain the same (15). In our investigation, we 

also found that there is no significant decrease in 

erythrocytes in both smokers and non-smokers.  This 

result agrees with other studies (16). However, other 

research has found that the amount of red blood cells 

in smokers is significantly lower than in non-smokers 

(17). Because our testing revealed a non-significant 

reduction in RBCs, this could be due to RBC 

haemolysis caused by smoking. The ESR was 

somewhat higher in smokers than the average ESR of 
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nonsmokers, but there was no discernible increase. 

Another report discovered that smoking induces an 

increase in the mean ESR; this followed a 

progressive pattern as the number of cigarettes 

smoked increased (18). The biochemical analyses for 

serum lipid profile in two groups were summarized in 

table 2; Smokers’ liver function enzymes, AST and 

ALT were increased when compared to non-smokers. 

The increase in our sample may contribute to the 

influence of smoking on liver function. This has also 

been discovered in prior investigations (19). For 

example, AST levels have been reported to higher 

among smokers compared to nonsmokers (20). Other 

findings demonstrated that smoking causes an 

increase in ALT (21). On the other hand, the results 

have shown that smokers had a higher level of ALP 

than non-smokers; these increases were significantly 

higher in smokers than non-smokers. There is a 

relationship between smoking and liver disease, 

according to several research (22), although it is 

assumed that smoking can influence the body 

biochemical protein levels, particularly in liver tissue 

(23) Smoking has been found to affect the 

morphology and life processes of the liver and other 

organs in various investigations (24). Also, observed 

the shisha smoking caused liver abnormalities that 

affected total protein and albumin levels, with a 

considerable increase in smokers compared to non-

smokers, as shown (table 2). Glucose levels had 

increased significantly when compared to 

nonsmokers. 
 

Smoking affects insulin sensitivity, causing a 

decrease in glucose tolerance and an increase in 

blood glucose. This finding echoes prior research 

(25). The levels of urea and creatinine in our study 

were elevated, with no discernible difference 

between smokers and non-smokers (Table 2), 

According to previous research, smoking 

significantly increased creatinine and blood urea 

levels (23); this could be due to other factors 

influencing our results, such as sample size. In our 

current study, we found changes in blood lipid profile 

values, the findings imply that smokers are more 

likely to develop coronary heart disease than 

nonsmokers due to increased levels of TC, TG, LDL, 

VLDL, and HDL (22). This occurs because nicotine 

activates the adrenal-sympathetic nervous system, 

which produces adrenocorticotropic hormone 

(ACTH), which acts on the sympathetic nervous 

system and increases lipolysis, resulting in increased 

serum free fatty acid, cholesterol synthesis, and liver 

secretion (18). It could be linked to a problem with 

lipoprotein metabolism, which reduces the ability of 

blood vessel walls (22) The enzymes LDH and CPK 

are the most sensitive and specific indicators of an 

acute myocardial infarction due to the side effects of 

smoking. In comparison, the smoking group (shisha) 

had slightly greater CPK and LDH levels than the 

control group (non-smoking). 

 

CONCLUSION 
 

We describe how future research will focus on the 

relationship between organ functions and their 

working tests for smoking effects based on our 

findings. Age, sex, diet, and hereditary behaviour 

must be included in future studies. 
 

ACKNOWLEDGEMENT 
 

The authors would like to acknowledge the 

contribution of the University of Anbar 

(www.uoa.edi.iq)via their prestigious academic staff 

in supporting this research with all the required 

technical and academic support. 
 

CONFLICT OF INTEREST  
 

Authors declare that there is no conflict of interest 

among authors. 
 

REFERENCES  
 

1. Maziak, W. The waterpipe: an emerging global risk for 

cancer. Cancer Epidemiol. 2013; 37: 1-4.   

2. Nakkash, R., Khalil, J. Health warning labelling practices on 
narghile (shisha, hookah) waterpipe tobacco products and 

related accessories. Tob Control. 2010; 19 (3): 235-239.   

3. Bou Fakhreddine, H. M., Kanj, A. N., Kanj, N. A. The 

growing epidemic of water pipe smoking: health effects and 
future needs. Respir Med. 2014; 108(9): 1241-1253.   

4. Jukema, J. B., Bagnasco, D. E., Jukema, R. A. Waterpipe 

smoking: not necessarily less hazardous than cigarette 

smoking: possible consequences for (cardiovascular) 
disease. Neth Heart J. 2014; 22(3): 91-99.  

5. Fiala, S. C., Morris, D. S., Pawlak, R. L. Measuring indoor 

air quality of hookah lounges. Am J Public Health. 2012; 

102: 2043-2045.   
6. Fortmann A. L., Romero R. A., Sklar, M., Pham, V., 

Zakarian, J., Quintana, P. J., et al., Residual tobacco smoke 

in used cars: Futile efforts and persistent pollutants. 

Nicotine Tob Res. 2010; 12: 1029-1036.   
7. Chaouachi, K. Hookah (Shisha, Narghile) Smoking and 

Environmental Tobacco Smoke (ETS). A Critical Review of 

the Relevant Literature and the Public Health Consequences. 

2009; 798-843. https://doi.org/10.3390/ijerph6020798.  
8. Sajid, K. M., Chaouachi, K. & Mahmood, R. Hookah 

smoking and cancer: carcinoembryonic antigen (CEA) 

levels in exclusive/ever hookah smokers. Harm Reduct 

J.  2008; 5(19): 1-8. https://doi.org/10.1186/1477-7517-5-19  
9. SAS Institute INC. (2002). SAS/STAT Users Guide: 

Version 9.1 (Cary, NC, SAS Institute, Inc.). 10-Duncan, 

D.B. Multiple range and multiple F-tests. Biometrics. 1955; 

11: 1-42. 
10. Shah, B. K., Nepal, A. K., Agrawal, M., Sinha, A. K. The 

effects of cigarette smoking on hemoglobin levels compared 

between smokers and non-smokers. Sunsari Tech. Coll. J.  
2012; 1(1): 1-3. 

11. Law, M.R., Wald, N.J. Environmental tobacco smoke and 

ischemic heart disease. Progress in Cardiovascular Diseases. 

2003; 46(1): 31-38.   
12. Hioki, H., Aoki, N., Kawano, K., Homori, M., Hasumura, 

Y., Yasumura, T. et al., Acute effects of cigarette smoking 

on platelet-dependent thrombin generation. Eur Heart J. 

2001; 22(1): 56-61.   
13. Zalokar, J. B., Richard, J. L., Claude, J. R. Leukocyte count, 

smoking, and myocardial infarction. N Engl J Med. 1981; 

304(8): 465-468.   

14. Chang, E., Forsberg, E. C., Wu, J. Cholinergic activation of 
hematopoietic stem cells: role in tobacco-related disease? 

Vasc Med. 2010; 15(5): 375-385.  

766

https://doi.org/10.3390/ijerph6020798


Yaseen et al: Effects of hookah smoking on liver functions, lipid profile, and adult blood count 

DOI: https://doi.org/10.51248/.v41i4.891                                                                                  Biomedicine- Vol. 41 No. 4: 2021 

15. Alzurfi, S. K., Al-Gburi, J. B., Al- Graiti, T. A. Effects of 

hookah smoking on blood contents and some organ 

functions of men body, J Phys: Conf Ser. 2019; 1234: 

012077. doi:10.1088/1742-6596/1234/1/012077.   
16. Khan, M. I., Bukhari, M. H., Akhtar, M. S., Brar, S. Effect 

of smoking on red blood cells count, hemoglobin 

concentration and red cell indices. P J M H S. 2014; 8(2): 

361-364. 
17. Sharma, A., Yadav, B., Pathak, R., Singh, A. K., Hussein, 

M., Singh, S.  Effect of smoking on erythrocyte 

sedimentation rate, bleeding time and clotting time of young 

adults. Natl. J. Med. Allied Sci. 2014; 3(1): 19-23. 
18. Jang, E. S., Heong, S., Hwang, S., Kim, H., Ahn, S., Lee, J., 

et al., Effects of coffee, smoking and alcohol on liver 

function tests: a comprehensive cross-sectional study. BMC 

Gastroenterology.2012; 12(1): 145.  
19. Lee, L. K., Paul, C. Y. C, Kam, C. W., Jagmohni, K. 

Smoking among Secondary School Students in Negeri 

Sembilan, Malaysia. Asia Pac J Public Health. 2005; 17(2): 

130-136. 
20. Chan-Yeung, M., Ferreira, P., Frohlich, J., Tan, F. The 

Effects of Age, Smoking, and Alcohol on Routine 

Laboratory Tests. Am J Clin Pathol. 1981; 75(3): 320-326.  

21. Zabala, V., Tong, M., Yu, R., Ramirez, T., Yalcin, E. B., 
Balbo, S., et al., Potential contributions of the tobacco 

nicotine-derived nitrosamine ketone (NNK) in the 

pathogenesis of steatohepatitis in a chronic plus binge rat 

model of alcoholic liver disease. Alcohol Alcohol. 2015; 
50(2): 118-131.   

22. Fujimoto, H., Tsuji, H., Okubo, C., Fukuda, I., Nishino, T., 

Lee, K.M., et al., Biological responses in rats exposed to 

mainstream smoke from a heated cigarette compared to a 
conventional reference cigarette. Inhal Toxicol. 2015; 27(4): 

224 -236.  

23. Wisniewska, E., Dylik, A., Kulza, M., Florek, E., 

Piekoszewski, W., Senczuk-Przybylowska, M., et al., 
Exposure to ethanol and tobacco smoke in relation to level 

of PCNA antigen expression in pancreatic and hepatic rat 

cells. Pharmacol Rep. 2013; 65(4): 914-926.  

24. Frati, A. C., Iniestra, F., Ariza, C. R.  Acute effect of 
cigarette smoking on glucose tolerance and other 

cardiovascular risk factors. Diabetes care. 1996; 19(2): 112-

118. 

25. Alkubaisy, S., Yaseen, M., Mahmood, M., The effects of 
cinnamon powder on glucose and lipoprotein profile levels 

in patients with type 2 diabetes mellitus in Ramadi city, Al-

Anbar province, Iraq. International Medical Journal. 2019; 

26(5): pp. 373-375. 

767

https://www.researchgate.net/journal/1742-6588_Journal_of_Physics_Conference_Series

