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Abstract                                                                                                                                  

Background: Cigarette contains several chemical components, primarily organic nitrites, 

nitrous oxide, cyanates, and isocyanates, have been shown to interact with folic acid and vitamin 

B12 coenzymes, transforming them into biologically inactive compounds.                                                              

Objective: To study the influence of tobacco smoking on serum vitamin B12 concentration 

among adult Sudanese smokers.                                                                                                                              

Materials and methods: This was a cross-sectional study conducted during the period from 

July to September 2018. 50 adult male smokers were included in the study. Blood specimens 

were collected from all participants in lithium heparin containers. Serum vitamin B12 was 

determined using Roche Cobas E 411 (Roche Diagnostics, Germany).                                                                                                                   

Results: Normal range of vitamin B12 concentration is 436 pg/ml. Generally the mean vitamin 

B12 concentration detected in this study was 302.96 pg/ml (i.e. low concentration). The 

association of vitamin B12 concentration and the duration of smoking was significant (p = 0.001).  

The association of vitamin B12 concentration and the number of cigarettes smoking per day was 

insignificant (p = 0.389).                                                                                                                                                    

Conclusion:  There was a significant association between the low concentration of vitamin B12 

and the duration of smoking.  

Keywords: Serum vitamin B12, Tobacco smoking, Adult Sudanese smokers.   

Introduction 

Vitamin B12 (Cobalamin) is a water-soluble vitamin that is derived from animal products such as 

red meat, dairy, and eggs. The intrinsic factor glycoprotein is produced by parietal cells in the 

stomach and necessary for the absorption of B12 in the terminal ileum. Once absorbed, vitamin 

B12 is used as a cofactor for enzymes that are involved in the synthesis of DNA, fatty acids, and 

myelin. Hence a B12 deficiency can lead to hematologic and neurologic symptoms. B12 is stored 

in excess in the liver1                                                                                                                                                                                   

Vitamin B12 is essential for DNA synthesis and for cellular energy production. Vitamin B12 

deficiency is common. It is mainly due to limited dietary intake of animal foods or malabsorption 

of the vitamin B12. Vegetarians are at risk of vitamin B12 deficiency together as other population  
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with low intake of animal foods or those with restrictive dietary patterns. Malabsorption of 

vitamin B12 is most commonly seen in the elderly and secondary to gastric achlorhydria. The 

symptoms of sub-clinical deficiency are often not recognized. The long-term consequences of 

sub-clinical deficiency are not fully known but may include adverse effects on pregnancy 

outcomes, vascular, cognitive, bone and eye health2                                                                                

The frequency rate of smokers in the Third World is expected to increase from 4.5 billion to 7.1 

billion by 2025. Smokers aged 45-64 years have a three times higher mortality rate than non-

smokers; and those aged 65-84 years have a double mortality rate. Smoking is a major health 

problem and a risk factor for chronic diseases. Abnormal serum folic acid and vitamin B12 

concentrations might be the cause of homocysteine elevation, which is known as an independent 

risk factor for vascular disease in smokers. Several hundreds of chemical components of tobacco 

smoking (primarily organic nitrites, nitrous oxide, cyanates and isocyanates) have been reported 

to interact with folic acid and vitamin B12 coenzymes, transforming them into biologically 

inactive compounds3                                                                                                                                

Tobacco smoking is known to be associated with a raised plasma homocysteine level. Smokers 

also tend to have lower levels of other B vitamins, folate, vitamin B6, and vitamin B12. All that 

may affect the homocysteine level by acting as cofactors (vitamin B6 and B12) or co-substrate 

(folate) for the enzymes controlling homocysteine metabolism. Several studies detected                              

a significant decrease in serum vitamin B12 among smokers. Smoking is also reported to increase 

homocysteine concentration and to decrease vitamin B12 concentration leading to risks of 

cardiovascular diseases among smokers4                                                                                                             

The aim of this study was to outline the metabolism of vitamin B12, and to evaluate the causes 

and consequences of sub-clinical vitamin B12 deficiency. 

Materials and methods   

This was a cross-sectional study was conducted at the National Central Laboratory (Khartoum, 

Sudan); during the period from July to September 2018. This study was approved by the Ethics 

Committee of Al Neelain University, and an informed consent was taken from each participant. 

Sample and clinical information were used anonymously Data was analyzed and tabulated using 

the Statistical Package for Social Sciences (SPSS) program version 21. T test, a cross-tabs and 

correlation was performed with differences categorical data. P-value of < 0.05 was considered as 

significant.                                                                                                                                                           

50 adult male participants not suffering from any apparent disease or a condition that may 

interfere with vitamin B12 assay. Participants were of good nutritional status, and aged 20-70 

years. The duration of smoking among participants ranged from 1-50 years using different 

brands of cigarettes, and consuming different counts of cigarettes pieces per day.                                       

In the morning, 3 ml of venous blood was collected from each participant in lithium heparin- 

containers following an overnight fasting. The serum was separated by centrifugation at 3000 

rpm for 5 min. then transferred to Eppendorff tubes and stored at - 20° C till final analysis of 

vitamin B12 determination by Roche Cobas E 411 automated chemistry analyzer (Roche 

Diagnostics, Germany).                                                                                                                                          
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Results  
 

The concentration of vitamin B12 was expressed in pg/ml, and its normal range was 173-700 

pg/ml . The frequency rate of vitamin B12 concentrations as per age incidence of participants was 

76% in the age range 20-30 years, 18% in the age range 31-40 years, and 6% in the age range 

above 40 years.                                                                                                                                                 

As shown in Table (1), the mean serum concentration of vitamin B12 according to age 

distribution ranged from 230.00 -308.89 pg/ml. There was an insignificant correlation between 

age incidence of participants and vitamin B12 concentrations (p = 0.353). 

The frequency rate of smoking duration among the study participants was 40% from 1-5 years, 

34%  from 6-10 years, and 26% above 10 years. The mean serum concentrations of vitamin B12 

according to smoking duration were: 351.3 ± 106.3, 294.2 ± 59.6, and 240.1 ± 42.8 respectively. 

This finding showed a significant correlation between the duration of smoking and vitamin B12 

concentration (p = 0.001).                                                                                                                                 

The count of cigarette pieces smoked per day among participants was 1-10, 11-20, and above 20 

cigarette pieces /day. This finding showed a decrease in vitamin B12 concentration compared 

with its mean serum concentration, i.e. 314.1 ± 96.7, 291.6 ± 80.0, and 253.7 ± 35.2 respectively. 

However, this association was found not significant (p = 0.389). 
 

Table (1): Mean of serum vitamin B12 concentrations according to age incidence 
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Discussion  
 

The findings of the present study showed a low mean concentration of vitamin B12                                        

(302.96 pg/ml) among Sudanese smokers as compared with the normal mean range (436 pg/ml) 

of vitamin B12. Several studies reported a significant correlation between vitamin B12 

concentration and smoking. Smokers have an increased blood concentrations of cyanide that is 

found tobacco smoke. Cyanide readily combines with hydroxylcobalamin, a form of vitamin B12 

joined to cyanocobalamin, which is devoid of the coenzyme function. In addition, hydrogen 

sulfide, which is also present in tobacco smoke, has a greater affinity for the cobalt atom of 

vitamin B12 than the carbon-nitrogen group of cyanides. The resulting sulfocobalamin is not a 

biological active vitamin B12 coenzyme. Furthermore, nitrous oxide present in tobacco smoke is  
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Age incidence Vitamin B12 mean concentration SD p - value 

20 - 30 years 307.32  pg/ml 91.030  

 

0.353 

30 - 40 years 308.89 pg/ml 92.459 

Above 40 years 230.00 pg/ml 18.000 

Total 302.96 pg/ml 89.516 

http://ajmsc.org/d/?ckattempt=1


 

4 
 

African Journal of Medical Sciences                      http://ajmsc.info 
 

known to inactivate methyl-cobalamin through oxidation of the cobalt atom5.                                       

Smoking also affects the nutritional intake, the assimilation and excretion of vitamin B12 from 

the body. Vitamin B12 is metabolized in the body in a similar way to cyanide. The body excretes 

vitamin B12 along with the poisonous substances. Some studies reported that smokers have          

reduced serum concentrations and increased urinary output of vitamin B12
6.                                        

There was no statistically significant differences between vitamin B12 and age incidence                                    

(p = 0.353). Our findings agree with what reported by Janice and his colleagues 7 who indicated 

that there are no statistically significant association between B12 concentration and age incidence.                                                                                                                                                    

The findings of present study were similar to the findings reported by Jyoti and his co-workers 

who found no significant difference in the age incidence of their investigated participants8 Also 

these workers found a significant association between the decrease in vitamin B12 concentration 

and the duration of smoking (p = 0.001).                                                                                           

Furthermore, a proposed mechanism that prolonged exposure to cyanide in tobacco smoke is 

reported to interfere with vitamin B12  metabolism and increases its excretion. This may be due to 

the equilibrium of vitamin B12 concentrations in blood and tissue. Also tobacco users in general 

have poorer eating habits and exposed to nutritional factors that may contribute in vitamin B12 

deficiency9                                                                                                                                       

On the other hand, the present study found an insignificant correlation between the low 

concentration of serum vitamin B12 and the increase the count of cigarette pieces consumed per 

day. In one study, Pryorit had  estimated that in one puff of a cigarette, the gas phase of the 

smoke exposes the smoker to more than 1015 free radicals10                                                                                           

This decrease in serum vitamin B12 concentration appears to be logical due to the increase in 

cyanide and other tobacco components (free radicals) which alter vitamin B12 metabolism by 

various ways.                                                                                                                                             

Conclusion: There was a significant association between the low concentration of vitamin B12 

and the duration of smoking.  
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