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ABSTRACT 
Background :  Smoking is one the biggest public health through the world, most commonly the substance is the dried leaves of the tobacco plant which have been rolled into a small square of rice paper to create a small, round cylinder called a "cigarette".
Objective:  The aim of the present study is to assess serum iron level on Sudanese cigarette smokers.
Material & methods:  A clinical – based case – control study was conducted during the period from October 2015 to June 2016 in Sudan.  528 person ; 397 smoker  male  ( age 18- 35 years old ) case ,  were classified into three groups according to the number of cigarettes per day and 131 non-smoker male (age 18-35 years old ) control. Serum iron was analyzed for them.
Result:  the result shows a significant increase in mean of serum levels of iron in the three smoker groups  compared with control group (p= 0.015 ), (p = 0.014) respectively, the levels of serum iron of smoker groups, the result were  (17.90 +- 5.2 )  , ( 17.51 +- 5.3)  and  (17.83+- 5.0 ) for the three smoker groups ( 1, 2 and 3 ) respectively  compared the level of serum iron of control group (14.9+- 6.7) and  as obviously indicated , there is no relation between the serum iron level and number of cigarettes per day p- value (0.274). Also no relation between serum iron and smoking duration p- value (0.844).
Conclusion :  cigarette smoking lead to significant increase in serum iron concentration. And there is no relation between serum iron concentration and cigarette number. Also no relation with smoking duration .

1.1	Introduction
    Smoking is a practice in which a substance. Most commonly tobacco or cannabis is burned and the smoke tasted or inhaled .The most common method of smoking today is through cigarettes [1] . Tobacco use leads most commonly to diseases affecting the heart and lungs.With smoking being a major risk factor for heart attacks .strokes. Chronic obstructive pulmonary disease (COPD ) . Emphysema, and cancer . It also causes peripheral vascular disease and hypertension . All developed due to the exposure time and the level of dosage of tobacco [2]  Minerals are very essential substances involved as catalysts in most cellular enzymatic reactions and assume a major role in metabolism [3].
Iron is example of these essential minerals. functions of iron include involvement in energy metabolism, gene regulation, cell growth and differentiation , oxygen and binding and transport , muscle oxygen use and storage [ 4,5].
    Literature survey showed that no sufficient work has been done to study the effect of cigarette smoking on serum minerals alteration , so this study was carried out to determine the influence of cigarette smoking on serum iron level among Sudanese smokers and to determine the relationship between the levels of serum iron and number of cigarettes per day , and duration of smoking .  
    Cigarette smoking causes minerals disturbances which lead to serious consequences, smoking leads to tissue hypoxia which leads to inadequate oxygenation of blood circulation that results in erythropoietin and consequent increased production of erythropoietin [6] which enhances erythropoietin and increases red cell mass above normal level  [7].  This leads to increase in the number of destroyed red cells in the normal turnover process which subsequently increases iron overload which causes hepatocellular damage  [8].
1.2 Literature Review
1.2.1 Smoking
    Smoking is practicem which a substance is burned and the resulting smoke breathed to be tasted and absorbed into the bloodstream . Most commonly the substance is the dried leaves of the tobacco plant which have been rolled into a small square of rice paper to create a small , round cylinder called a " cigarette " smoking is primarily practed as a route of administration for recreational drug use because the combustion of the dried plant leaves vaporizes and delivers active substances into the lungs where they are rapidly absorbed into the bloodstream and reach bodily tissue . In the case of cigarette smoking these substances are contained in a mixture of aerosol particles and gasses and include the pharmacologically active alkaloid nicotine.the vaporization creates heated aerosol and gas to form that allows inhalation  and deep penetration into the lungs where absorption into the bloodstream of the active substances secures. Cigarettes are primarily industrially manufactured but also can be hand-rolled from loose tobacco and rolling paper.Other smoking implements include pipes , cigars , bids  , hookahs , vaporizers , and bongs . Smoking - related diseases have been shown to kill approximately half of long term smokers when compared to average mortality rates faced by non-smokers . A 2007 report states that , each year , about 4.9 million people worldwide die as a result of smoking [1].
    Smoking is one of the most commonly forms of recreational drug use . Tobacco smoking is the most popular form , being practiced by over one billion people globally , of who the majority are in the developing world [2] . Less common drugs for smoking include cannabis and opium . Some of the substances are classified as hard narcotics . like heroin , but the use of these is very limited as they are usually not commercially available [1].
    Smoking is one of the leading causes of preventable death globally . In the United States about 500.000 deaths per year are attributed to smoking- related diseases and a recent study estimated that as much as 1\3 of Chinas male population will have significantly shortened life-spans due to smoking [9]. Male and female smokers lose an average of 13.2 and 14.5 year of life , respectively[10]. At least half of all lifelong smokers die earlier as a result of smoking [11 ,12]. The risk of dying from lung cancer before age 85 is 22.1% for a male smoker  and 11.9% for a female current smoker , in the absence of competing causes of death the corresponding estimates for lifelong nonsmokers are a 1.1% probability of dying from lung cancer before age 85 for a man of European descant . and a 0.85% probability for a woman [13]. Smoking one cigarette a day results in a risk of heart disease that is halfway between that of a smoker and non-smoker . The non-linear does response relationship is explained by smoking's effect on platelet aggregation [14]. 
    Among the diseases that can be caused by smoking are vascular stenosis , lung cancer , [15] heart attacks [16] and chronic obstructive pulmonary disease [17]. Smoking during pregnancy may cause ADHD to a fetus  [18] . Also smoking is a risk factor in Alzheimer's disease [19]. While smoking more than 15 cigarettes per day has been shown to worsen the symptoms of Crowns'  disease [20]. The incomplete combustion produced by burning plant material, like tobacco or cannabis produces carbon monoxide , which impairs the ability of blood to carry oxygen when inhaled into the lungs [21]. So smoking leads to tissue hypoxia which leads to inadequate oxygenation of blood circulation that result in erythropoietin and consequent increased production of erythropoietin [7]. each one milliliter of erythrocytes  contains 1 mg of iron in a 70 Kg male [22] .
1.2.2 Iron
    Iron is a key element in the metabolism ;it is an essential component of hundred of proteins and enzymes . It is a mineral , functions primarily as a carrier of oxygen in the body . It also aids an immune function , cognitive development , temperature regulation , energy metabolism . and work performance . Normally, very small quantities of iron are present in most cells of the body , in plasma , and in other extracellular fluids . 
1.2.2.1  Distribution of iron in the body 
    Body iron is distributed in to number of different compartments that include hemoglobin . storage iron (ferrite). Tissue iron ,hemoglobin and labile pool [22].
  Absorption  and  transport capacity can be increased  in  conditions  such  as  iron  deficiency  anemia  or  hypoxia . Iron  is  lost  primarily  by  desquamation  and  red  cell  loss  to  urine  and  faces , which  each  menstrual  cycle , women  lose  approximately  20  to  40  mg  of  iron [23].
1.2.2.2  Iron  deficiency
   Iron deficiency anemia is the most common case of anemia in the world,  affects  about  15%  of  the  worldwide  population.  Those  with  a  higher  than  average  risks  of  iron  deficiency  anemia  include  pregnant  women,  young  children  and  adolescents,  and  women  of  reproductive  age.  Increased  blood  loss  decreased  and  dietary  iron  intake,  or  decreased  release  from  ferrite  may  result  in  iron  deficiency . Reduction  in  iron  stores  usually  precedes  both  a  reduction  in circulating  iron  and  anemia,  as  demonstrated  by  a  decreased  red  blood  cell  count,  mean  corpuscular  hemoglobin  concentration.  And  microcytic  RBCs[ 23].


2.1 Rational and objectives
    Smoking in different forms is a major risk factor for many diseases worldwide. We do this research to show how smoking affect on the serum iron level.The present study was undertaken to assess serum iron level in Sudanese cigarette smokers and compare it with non-smokers.
3. material and methods
3.1.  study population  
    The criteria of inclusion for study population base on healthy smokers individual. And criteria of exclusion base on excluding any individuals with diseases. The control group is non-smoker healthy individual.
3.2  data  collection  methods  and  tools  
    Data  were  collecting  using  structural  interviewing  questionnaire  which  design  to  collected  and  maintain  all  valuable  information  concerning  case  examined.
3.3  Collection  of  sample  
    Under a septic condition about 3 ml of venous blood were collected from each volunteer by  venipuncture technique (after overnight fasting 10-12 hours, and in the morning to a void diurnal  variation of iron) and placed in anticoagulant free containers, and allowed to clot, then centrifuged  at 3000 rpm  for 10 minutes  to  obtain  serum  which  kept  in  ependorff  tubes  for  measurements  of  iron.
3.4  Methods  
Indicates  cobas  c  systems  on  which  reagent  can  be  used  roche \Hitachi  cobas  systems.  The  method  is  based  on  the  ferrozine  method  without  deproteinization.                                                                                                                                                                                                                                                                                                    
3. 5  Statistical  analysis 
    Statistical  package  for  social  science ( SPSS  version  17 )  was  used  for  data  analysis. Independent  T – test  and  person  correlation  were  used.

4. Results
    In the present study a total of 528 male volunteers were enrolled, 397 were  smokers (67.25% ) as cases, and 131 were non-smokers(32.75%) as control,the concentration of serum iron was measured  and the result  appears follows:
 (
 
) Table  (1) : Showing  serum  iron  concentration (ug\ dl)  in  smokers  and  control  group  and  its  statistical  significance.
	     Subject
	     N
	 No. of Cigarettes  ⁄day   
	       Mean
	Std. Deviation
	    p-value

	  Non-smokers
	    131
	    0
	     14.9

	     +-  6.4 
	0.014 


	  Group 1
	    133
	   4 -7 
	          17.90 
	     +-  5.2
	        0.017 

	  Group 2
	    136   
	   8-12
	          17.51
	     +-  5.3
	        0.014  

	  Group 3
	    128
	   >13
	          17.83 
	     +-  5. 0
	        0.013    




 (
p-value
Pearson correlation
Cig.No
0.274
0.159
Serum iron
)Table (2) : Showing serum in relation to number of cigarettes/ day.
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p-value
Pearson correlation
Diuration
0.844
0.029
Serum iron
)Table (3) : showing  serum  iron  in  relation  to  smoking  duration.
    


    The study  aimed  to  assess  serum  iron  level  in  Sudanese  smokers . This  study  involved  male  volunteers  rather  than  female  as smoking  in a shameful  for  them  in  our  society,  although  it  appears  to  increase  in  recent  days . Also  the  study  participants  were  youth  as  the  smoking  become  more  spread  among  this  age  group.  In  the  present  study  a  total  of  528  volunteers  were  enrolled ;  397 were  smokers  and  131  were  non-smoker .  Our  results  showed  that  serum  iron  was  significantly  increased  in  smokers  when  compared  to  non  smokers  with  p-value   0.015^0.05,  and  insignificant  correlation  between  serum  iron  and  smoking  duration  and  cigarette  number.
     study  carried  out  by  Abdulla S,A , Ahmed S.M  and  Hassan B.A  in  Sudan-Khartoum  state  showed  that,  there  was  a significant  difference  in  the  mean  of  serum  iron  between  smokers  and  non-smokers  (140+-52) ug\dl  versus  (90+-22) ug\dl,  p  value  0.00  while  there  were  no  correlation  between  the  cigarette  number,  smoking  duration  and  serum  iron  level.
    Also  Arvind  Rao  HT and  Suchetha  Kumari  agree with  us  in  their  study  which  carried  out  in India  to  compare  copper , zinc , and  iron  in the  serum  of  chronic  cigarette  smokers  versus  non-smokers.  They  were  found  an  increase  in  mean  of  serum iron  in  smoker  group  in  comparison  with  control  group  and  this  difference  is  highly  significant (P=0.005);  and  those  studies  agree  with  our  study.
5.1  Conclusion
   Cigarette  leads  to  significant  increase in  serum  iron  concentration,  and  there  is  no  relation  between  serum  iron  concentration  cigarette  number  and  smoking  duration.
5.2  Recommendations
• Construction  of  other  researches  on  serum  iron  and  iron  profile  with  a  larger  sample  size  for  more  explanations.
• Educational  programs  are  necessary  to  increase  people  awareness  about  serious health  effects  of  smoking  and  the  importance  of  minerals  to  the  body .
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