
 

 

https://sid.ir/1790
https://sid.ir/1797
https://sid.ir/1798
https://sid.ir/1799
https://sid.ir/1800
https://sid.ir/1788
https://sid.ir/1703
https://sid.ir/1706
https://sid.ir/1708
https://sid.ir/1707
https://sid.ir/1789


Arc
hi

ve
 o

f S
ID

Arch Iranian Med 2008; 11 (3): 293 – 305     

Archives of Iranian Medicine, Volume 11, Number 3, May 2008 293

 
 

Smoking and Gut 
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Smoking has not only enormous deleterious effects on cardiovascular, cerebral, and bronchial 
organs but also profoundly alters the function of all parts of the gastrointestinal tract through 
various mechanisms. Except the sole curiously observed benefit of smoking on the course of 
ulcerative colitis, it increases the prevalence of the common gastrointestinal diseases namely 
gastroesophageal acid reflux, peptic ulcer, and Crohn’s diseases. It also increases the incidence of 
cancer of oral cavity, esophagus, stomach, pancreas, and liver mostly in a dose-response 
relationship and worsens the prognosis of colon cancer. The cessation of smoking is associated 
with the reduced incidence of cancer in the reported organs, but its effect on the regression of 
benign disease is not generally studied. The physicians must be aware not only of the harmful 
effect of smoking on the cardiovascular and bronchial systems, but also about the detrimental 
consequences of life-long smoking on the gastrointestinal tract and the increase of its benign and 
malignant diseases. 
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Introduction 
he seeking of various abuses is an 
inherent human behavior. Nicotine 
consumption fulfills this need. About 

20% to 30% of population in all countries are 
affected by nicotine use. Since more than 50 years 
ago, the deleterious effects of smoking on various 
organs and health are emerging and the general 
awareness is increasing. The enormous financial 
burden of nicotine consumption on health disorders 
has made the policymakers of many countries to 
implement laws to ban smoking in public places, 
especially by young adults, in schools, 
governmental offices, and in the aerial and ground 
transporting tools and restaurants. 

 An average cigarette contains 6 – 12 mg nico-
tine. It delivers 1 – 3 mg nicotine systematically. 
Eighty to ninthy percent of nicotine is altered in 
the body and metabolized in the liver to cotinine as 
its main metabolite.1 

 Nicotine acts on different nicotinic cholinergic 
receptors in ganglia and brain, whereby  acetyl-
choline and catecholamine and various hormones 
are released. These mediators affect various 
systems and organs. The chronic intake of nicotine 
increases the density of the nicotine receptors.2 The 
immune system and inflammatory function may be 
involved by long-term smoking.3 The constituents 
of smoke such as carbon monoxide may increase  
sympathetic outflow,4 impair delivery of oxygen by 
increase of carboxyhemoglobin level,5 decrease 
mitochondrial respiration,6 induce severe endo-
thelial injury,7and  oxidant injury.8 These are some 
mechanisms affecting the pathophysiology of 
organ systems in long-term.   

Among the many organs affected by the 
nicotine abuse, the most gastrointestinal (GI) tract 
represents  the important target for  various 
diseases developed by different mechanisms of 
effects not related  with the promotion of athero-
sclerosis. In the GI tract, acute absorption of 
nicotine by the parasympathetic ganglia and 
cholinergic nerve endings results in increased tone 
and motor activity of the bowel inducing nausea 
and diarrhea in those who have not been exposed 
to nicotine previously; however, by continuous 
exposure, the long-term effect changes the GI 
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motility, the multiple secretory, and barrier 
function of the intestinal tract and release of 
hormones and mediators affecting the structural 
integrity of the epithel and mucosa. The objective 
of this review was to describe the different 
mechanisms involved in the pathogenesis of 
smoking-induced  disorders  and to study the 
various GI diseases affected  by long-term 
smoking based on the relevant publications 
performed during the last decades. 

 
Benign oral diseases 

The unpleasant oral odor of smokers causes the 
separation of smokers from nonsmokers in family 
and in establishing  nonsmoking areas in state and 
healthcare facilities and open places or the 
complete prohibition of smoking outside the own 
milieu. The policymakers are divided according to 
their ambition to ratify the corresponding laws for 
such intense limitation. 

Besides the bad odor, tobacco use affects the 
surface epithelium of the tongue and gingiva, 
resulting in changes in the appearance of the 
tissues, the development of black hairy tongue, the 
nicotine stomatitis, keratosis, melanosis, perio-
dontal diseases, darkening of teeth, and tooth 
abrasion.9 – 13   

Another study has shown that oral diseases and 
periodontal disorders are mostly and closely 
related to the poor oral hygiene by smokers and not 
directly to smoking itself.14  

 
Pathophysiology of esophagus in smokers 

There are many studies revealing a 19 – 42% 
diminution in cardia sphincter tone in smokers as 
compared to nonsmokers.15–20 Cigarette smoking 
relaxes the cardia sphincter and is associated with 
increased rate of reflux episodes and heartburn.21–22  

There are some evidence that unlike in 
nonsmokers which acid content of the lower 
esophagus is neutralized and cleared rapidly, in 
smokers it takes a longer time. For instance, in 
asymptomatic chronic smokers, after 12 hours of 
abstinence, a mean of only 10.7 swallows was 
required to clear a 15- mL bolus of 0.1 N 
hydrochloric acid from esophagus; immediately 
after smoking, however, a mean of 20.9 swallows 
was required to clear the bolus.23 

Smokers have not only prolonged clearing time 
for acid in esophagus compared to nonsmokers, but 
also reduced salivary titrable base.24 

Condensation of cigarette products injures the 

esophageal epithelium and makes it more 
susceptible to acid reflux regardless of the direct 
effect of lower sphincter pressure itself. Condensa-
tion products from tobacco smoke accumulate in 
saliva which exceed 10 times more than in blood25; 
they come into contact with epithelium and may 
lead to reduction in mucosal barrier function by 
changes in the potential difference and sign of loss 
of active sodium transport.26 Due to direct effect of 
smoke products or indirect effect of acid by 
increased rate of reflux episode, there is more 
reactive histologic changes of epithelium in 
smokers.27 

 
Gastroesophageal reflux disease (GERD) 

In 1972, Stanciu and Bennett reported a 92% 
association between symptomatic GERD and 
smoking.16 In a cross-sectional study and in a case-
control study, smoking and its intensity was a risk 
factor for GERD28,29; Barrett esophagitis was also 
associated with smoking habit.30 There is no cohort 
study on the relationship between this very 
common disease and nicotine abuse. 

 
Gastric mechanisms 

The common occurrence of peptic ulcer disease 
in the population, especially, among smokers, was 
the main research field on the acute and chronic 
effect of nicotine consumption on various 
functions of stomach, its motility, acid secretion, 
defense mechanisms including gastric barrier 
function, and morphological changes of gastric 
mucosa at the time, when the infectious genesis of 
peptic ulcer was not established. 

 
Gastric barrier function 

Endogenous gastric mucosal prostaglandins 
play an important role in the maintenance of 
mucosal integrity, prevent mucosal damage in 
animals and man,31 stimulate gastric mucus 
production, and enhance gastric mucosal blood 
flow and nonparietal cell alkaline secretion.32,33 
Smoking reduces the synthesis of prostaglandin in 
the gastric mucosa and decreases the barrier 
function of gastric mucosa.34 

Interleukin 8 and two other cytokines have been 
found to be increased in the gastric mucosa of 
smokers compared to nonsmokers, when they are 
infected with H. pylori. This can induce more 
inflammation in the gastric mucosa of smokers and 
enhance the progression of gastritis.35 The 
concentration of vitamin C in gastric juice was 
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found significantly lower in smokers than 
nonsmokers, which was unrelated to the H. pylori 
infection in healthy persons.36 Smoking stimulates 
the release of vasopressin from pituitary gland, 
which affects vasoconstriction toward gastric 
mucosa.37, 38   

The adverse effect of cigarette smoking in the 
gastric mucosa includes reduction of circulating 
epidermal growth factor, and increase in tissue free 
radical production along with reduction in mucosal 
constitutive nitric oxide synthase activity. Further-
more, alteration in normal gastric mucosal blood 
flow and angiogenesis and suppression of cell 
proliferation contribute largely to the delay in ulcer 
healing in cigarette smokers.39 Surface active 
phospholipids (SPL) play a key role in gastric 
cytoprotection. Both H. pylori-infected and smoker 
persons have higher concentrations of more polar 
phospholipid subclasses, which make the mucosa 
more vulnerable to acid attack as the gastric 
surfactant becomes less hydrophobic.40 

During the hour immediately following 
cigarette smoking, the concentrations of bile acids, 
lysolecithin, and lecithin are increased by 1.6 – 2.9 
folds in stomach compared to the control, which 
demonstrates increased duodenal reflux after 
smoking.41 Increased duodenogastric reflux was 
observed during smoking by incompetent 
pylorus.42,43 These studies may lead to loss of 
gastric barrier function and to damage of 
esophageal epithelium by reflux of gastric 
contents. 

Iwao and coworkers measured the blood flow to 
the corpus and antral areas of healthy subjects by 
Doppler flowmetry and found an almost 30% 
reduction in the blood flow in both areas of 
stomach only during smoking.44 This finding was 
confirmed in another larger study on a group of 
patients.45 However, in the anesthetized rats, the 
reduction in blood flow in the gastric mucosa 
under nicotine was found to be due the general 
hypotension.46 The reduction in blood flow to 
gastric mucosa may reduce the barrier function of 
the gastric mucosa. Bicarbonate secretion of 
gastric mucosa has been found to be reduced in 
smokers.47 

 
Gastric motility  

Acute cigarette smoking produces excessive 
antrofundal redistribution of both solid and liquid 
contents and delays solid and liquid gastric 
emptying in habitual smokers48,49 and duodenal 

ulcer patients.50 Acute smoking delays the 
emptying of technetium-scanned solid meal 
according to the concentration of serum nicotine.51 
Some authors have found that gastric emptying 
was only delayed by smoking which was not 
observed by consumption of nicotine gum.52 
Transdermal nicotine patch used in healthy 
nonsmoker subjects has no effect on the gastric 
emptying of liquid and solids.53 On the contrary, 
accelerated emptying of liquid54 and of solid55 was 
reported in a small sample of healthy subjects 
during active smoking.  

 
Gastric acid secretion 

The initial maxim of Schwarz “no acid, no 
ulcer” governed the attention of all scientists to the 
gastric acid secretion as the only pathogenetic 
factor for the development of peptic ulcer disease 
for more than eight decades.56 

The effect of acute nicotine administration on 
basal or stimulated acid secretion is very 
conflicting.57 

In acute experiment on dogs, intravenous 
injection of nicotine had no effect on basal and 
stimulated gastric secretion as well as on the 
gastric blood flow and gastric barrier function on 
hydrogen and sodium ions, but decreased 
significantly the pancreatic and biliary bicarbonate 
secretion.58 Sonnenberg and Husmert studied the 
gastric blood flow and basal gastric acid secretion 
under various doses of nicotine injected 
intravenously and found that the gastric acid 
volume secretion is reduced in a dose-dependent 
manner more intensively than gastric blood flow.59 
By injection of nicotine into the lateral cerebral 
ventricle, the basal acid secretion was doubled, 
which could be blocked by administration of 
atropine.60 Chronic sham feeding in dogs increases 
significantly the basal acid secretion.61 These 
animal experiments show that chronic smoking 
probably stimulates, by vagal nerve drive, the 
gastric acid secretion and leads to increasing 
parietal cell mass. In human, stimulated gastric 
acid secretion was further increased under different 
doses of intravenously injected nicotine.62 

Whitfeld and Hobsley found that duodenal 
ulcer patients secrete more gastric acid than 
nonulcer patients.63 It was found that smoking 
effect on gastric acid secretion was confined most 
to the men.64 

Parente and coworkers found no change in 
gastric acid secretion during acute smoking in 
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smokers, but heavy smokers had more 
pentagastrin-stimulated secretion than 
nonsmokers.65 

We have studied in healthy subjects the basal 
and pentagastrin-stimulated gastric acid secretion 
as well as pepsin activity in gastric juice and paid 
attention to the smoking habit of the subjects as 
well as nicotine excretion in urine of 104 men and 
97 women who had no gastric lesion by 
endoscopy. We found that the basal and stimulated 
gastric acid secretion in men and only stimulated 
gastric acid secretion in women were significantly 
higher in smokers than in nonsmokers; the acid 
secretion was correlated with number of cigarettes 
smoked and duration of smoking habit.66 This 
finding was confirmed later in healthy individuals 
and in those with peptic ulcer.67 

 
Reduced bicarbonate secretion of pancreas 

Acid gastric content is neutralized rapidly by 
biliary and pancreatic secretion after entering the 
duodenum.68 Smoking inhibited in 25 male 
patients—eight of whom had duodenal ulcer—the 
steady basal pancreatic volume and bicarbonate 
secretion in all smokers and nonsmokers.69 The 
degree of basal pancreatic secretion correlated well 
with the plasma concentration of nicotine and  
remains reduced up to 90 min after cessation of 
smoking.68,70 Smoking inhibits secretin-stimulated 
pancreatic secretion in light smokers but does not 
affect it in heavy smokers.71, 72 Therefore, smoking, 
due to its reducing effect on the pancreatic basal 
secretion, can lead to longer acidity in duodenum 
and can damage the duodenal mucosa for the 
colonization of H. pylori and development of ulcer.  

 
Nonulcer dyspepsia  

Nonulcer dyspepsia is a heterogeneous disease 
of unknown cause, which affects more than 20 –
30% of population in life-time. The most common 
cause of the disease is intake of nonsteroidal anti-
inflammatory drugs (NSAIDs).  The importance of 
smoking in potentiating the NSAID effect is 
probably present, but the results of epidemiologic 
studies are controversial. In one epidemiologic 
population-based study, the smokers with daily 
consumption of more than 20 cigarettes had a risk 
of 1.55 (CI: 1.29 – 1.86) times of nonsmokers to 
develop nonulcer dyspepsia.73 In a small study, 
patients complained of dyspepsia, when they had 
H. pylori infection and smoking together.74 In 
another population-based study, smoking, in 

contrary to the previous study, was an independent 
risk factor and not associated with H. pylori 
infection.75 In two other case-control studies 
performed by the same group, smoking was not 
associated with nonulcer dyspepsia.76,77 Further 
population-based studies are necessary for the 
definite answer to the role of smoking as 
independent factor for the high prevalence of 
nonulcer dyspepsia in population. Eradication 
therapy in smokers with nonulcer dyspepsia is less 
successful than in nonsmokers according to 22 
published reports.78 

 
Peptic ulcer disease 

Smoking was considered in the earlier studies 
as an associated79 – 81 factor in the pathogenesis of 
peptic ulcer disease. It has been shown that 
individuals affected by duodenal ulcer smoke more 
and start smoking at earlier age than do subjects 
without ulcer.82 

From the 1979 report of National Institute of 
Arthritis, Metabolism, and Digestive Disease in the 
USA, it was a clear epidemiologic evidence that 
peptic ulcer patients—males and females—smoke 
more than the controls and that smokers of both 
sexes have been affected more by peptic ulcer than 
nonsmokers and that the prevalence of peptic ulcer 
is correlated with the amount of cigarettes 
smoked.83 

In a large study on patients with peptic ulcer 
and two control populations in Norway matched 
for age and sex, increased risk of smoking has been 
found in both sexes for duodenal and gastric ulcer. 
The association with quantity of smoking was 
observed only in men with duodenal ulcer.84 

There are many studies, which clearly show 
more than two-fold increase in occurrence of 
peptic ulcer disease among smokers. The increase 
of more acid secretion, the high level of serum 
gastrin, the lower bicarbonate secretion among 
smokers compared to nonsmokers have empha-
sized the importance of lower capacity of 
neutralization of acid secretion for the occurrence 
of peptic ulcer disease in the time when H. pylori 
infection was not known as the pivotal cause of the 
disease. 

Smoking produces peptic ulcer disease in the 
duodenal bulb and stomach. The risk is associated 
with the number of cigarettes and the length of 
smoking habit.85,86 

Continuous smoking inhibits the healing of 
gastric ulcer87 and duodenal ulcer.88–90 Smoking 
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became an important factor for ulcer healing and is 
considered by the evaluation of the efficacy of 
drugs.91,92 Statistical analysis of 18 reports 
confirmed retardation of the healing process of 
duodenal and gastric ulcer under placebo and 
treatment with antacid and H2-receptor blocking 
agents.93 It has been shown that smoking 
diminishes the inhibitory capacity of H2-receptor 
antagonists for enhanced healing of peptic ulcer.94 

 
Inflammatory bowel disease (IBD) 

In 1982, Harries et al found that 8% of patients 
with the inflammatory disease smoke compared to 
44% of matched control.95 Many epidemiologic 
studies revealed that the patients with ulcerative 
colitis may benefit from smoking, but this harms 
Crohn’s disease.96 – 98 Logan and coworkers found 
that 42 out of 55 patients with ulcerative colitis had 
given up the smoking eight years before the onset 
of the disease.99 

Among 406 patients with IBD, 260 with 
ulcerative colitis, and 144 with Crohn’s disease, 
smokers had a decreased risk of acquiring 
ulcerative colitis in comparison to never smokers 
(RR: 0.7). Smoking doubles the risk of acquiring 
Crohn’s disease.100 Hospitalization and surgical 
procedure occur most frequently in heavy smokers 
who quit smoking before the onset of ulcerative 
colitis.101 Patients with Crohn’s disease who smoke 
are less likely to have colonic involvement102 and 
patients with ulcerative colitis who begin smoking 
after the diagnosis of their disease present a 
significant reduction in the number of 
recurrences.103 Smoking is a risk factor for 
osteoporosis only in women with IBD.104 It is very 
striking that among the Jews with IBD, the effect 
of smoking is not present.105 

In a meta-analysis of 22 reports, odds ratio for 
association between current smoking and Chron’s 
disease was 1.76 (95% CI: 1.40 – 2.22); for former 
smoking and ulcerative colitis, it was 1.79 (95% 
CI: 1.37 –  2.34). Current smoking had a protective 
effect on the development of ulcerative colitis 
when compared to the controls (OR: 0.58; 95% CI: 
0.45 – 0.75).106      

In patients with ulcerative colitis, the 
glycoprotein production in the mucosal specimen 
is reduced compared to the controls, but smokers 
among patients with ulcerative colitis had more 
glycoprotein in the mucosa than nonsmokers. 
Increased mucus production may be important for 
the barrier function.107 

Irritable bowel syndrome (IBS) 
In one study from Korea, patients with IBS 

were less smokers than general population (OR: 
0.65),108 but there was no association between IBS 
and smoking in Turkey, USA ,and Iran.109 – 111 

 
Smoking and liver 

We must be aware that the metabolism of a 
variety of drugs may be accelerated in smokers. 
Tobacco smoke induces the hepatic cytochrome P-
448, which is important for metabolism of some 
drugs and enhances their clearance. Because of 
this, a lower dose of theophylline and pentazocine 
are needed by smokers.112 As carboxy-hemoglobin 
is increased in smokers, the capacity of tissue to 
deliver oxygen from oxyhemoglobin due to the 
shift of oxygen-hemoglobin dissociation curve can 
be reduced and when anemia is present, hepatic 
tissue hypoxia may occur in critical situation. 
Smoking can release vasopressin113 and norepi-
nephrine,114 which may contribute to sodium and 
water retention and worsens ascites. The role of 
smoking in combination with alcohol- and virus-
induced benign diseases is unknown. 

 
Cancer in gastrointestinal tract and smoking 

About 60 chemical components in cigarette 
smoke are considered to be carcinogens. Nicotine 
seems to be a mitogenic compound in modulating 
tumor cell proliferation.115 

 
Oral cancer 

Oral cancer was considered to have a strong 
association with long use of tobacco. Up to 90% of 
oral cancer patients were reported to be heavy 
smokers.116 Epidemiologic studies are limited to 
case-control studies with regard to smoking as risk 
factors. As the majority of smokers have poor oral 
hygiene, it will be very difficult to differentiate 
between the effect of smoking habits and poor oral 
hygiene on the pathogenesis of oral cancer. But in 
some studies, the oral hygiene and smoking both 
are separately evaluated. The long-term effect of 
smoking was stronger than poor oral hygiene for 
the association of smoking and oral cancer.117 

Sigmund Freud was a lover of cigar, smoked 20 
cigars per day. He suffered from squamous cell 
carcinoma of palate over 16 years.118 Low level of 
education and poor oral and dental hygiene were 
associated with oral cancer.119,120 In normal buccal 
mucosa of heavy smokers, aneuploidy and 
tetraploidy were found, which regresses in those 
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who quitted smoking.121 A special cancer gene 
(GSTM1-present genotype) was associated with 
heavy smoking.122 The risk of oral cancer is less in 
those who smoke filtered cigarettes and is 
multiplicated by combined use with heavy alcohol 
intake.123 In a study in Poland, the attributable risk 
of smoking accounted for 57% of oral cancer 
cases. The multiplicative effect of smoking with 
alcohol intake was seen in male sex in Greece124 
and in both sexes in China.125 Smoking was  not a 
risk factor for women in the study from Greece.124 
In most studies, the incidence of oral cancer  
increases with the number of cigarettes smoked.126 
In a study from Sweden, alcohol intake was a 
stronger risk factor than smoking.127 In an 
American hospital-based study on 1009 patients 
with oral neoplasia and 923 age-matched controls, 
it was found that risk for oral cancer in association 
with smoking intensity was stronger in women 
than men.128 The tongue was more affected than 
other areas in Scotland,129 but buccal mucosa was 
more involved in Bangaladesh.130   

 
Cancer of esophagus 

The role of smoking and alcohol intake in the 
etiology of esophageal cancer is well established 
for a long time in many cohort studies conducted 
in the United States veterans,131 British 
physicians,132 and American Cancer Society 
volunteers (Hammond). In two large cohort studies 
published recently, Ishikawa and coworkers have 
reported the results of the development of cancer 
of esophagus after a follow-up time of more than 
7.6 years; the risk of smoking 20 cigarettes daily 
compared to men who had never smoked, the 
pooled multivariate hazard ratio was 5.09 (95% CI: 
1.80 – 14.40).134 The effect of smoking on public 
health was greater than alcohol drinking in Japan. 
In a case-control study in China, smoking was a 
risk factor for any type of esophageal carcinoma in 
rural and urban areas.135 In this study, the risk 
increased with the number of cigarettes smoked 
and the length of smoking. By comparison of high- 
and low-risk areas for esophageal cancer in Japan, 
a relationship between smoking intensity and 
cancer was found only in high-risk areas and for 
alcohol in low-risk areas.136 In a 12-year follow-up 
study in Japan, both smoking and alcohol together 
were found to be risk factors; the incidence 
increases with the severity of consumption.137 The 
amount of alcohol, but not its duration, and the 
duration of smoking habit, but not its intensity 

were associated with the incidence of squamous 
cell cancer of esophagus in Japan.138 In a hospital-
based case-control study conducted by Inter-
national Agency for Research on Cancer (IARC, 
Lyon, France) in South America, for subjects 
exposed to smoking and alcohol, the protective 
effect of quitting both habits appeared to be 
synergistic, reaching after only five to nine years 
of simultaneous cessation of both exposures, a 
70% risk reduction.139 In addition to esophageal 
cancer, a second cancer in aerodigestive tract can 
occur in those heavy smokers and drinkers with 
family history of cancer in comparison to those 
with no consumption.140 A special genotype was 
found to be more associated in smokers with 
esophageal cancer.141 Two genotypes were found 
to be associated with smoking and esophageal 
cancer in a further study from China.142  

 
Gastric cancer (GC) 

Major causes of GC appear to be environmental 
rather than genetic. All cohort studies up to 1995 
showed a significant increased risk of GC of the 
order of 1.5 – 2.5 for cigarette smokers. A meta-
analysis on 40 studies suggested a risk of GC 
among smokers of the order of 1.5 – 1.6 as 
compared to nonsmokers. The summary relative 
risk was higher in men (1.59) than in women 
(1.11). In total, over 80,000 cases of GC (11% of 
all estimated cases) may be attributed worldwide to 
tobacco smoking each year.143 In Japan, the 
country with higher prevalence of GC, up to the 
end of 2006, ten cohort and 16 case-control studies 
were identified. In men, most studies reported 
moderate to strong positive associations between 
smoking and GC. The summary relative risk for 
current smokers was estimated to be 1.56 for total 
population (95% CI: 1.36 – 1.80)—1.79 for men 
(95% CI: 1.51 – 2.12), and 1.22 (1.07 – 1.38) for 
women.144 In a cohort study, among the Norwegian 
population, the independent dose-response relation 
was found with earlier age at start of smoking, 
frequency, and duration of smoking. The risk was 
almost twice as high in daily smokers compared to 
never smokers. Combined with alcohol intake in 
heavy smokers, the risk of noncardia cancer was 
nearly five folds higher compared to nonusers.145 In 
a cohort study from 10 European countries with a 
population more than half a million over at least 
four years, the association of GC and diet as well 
as with smoking was studied. The hazard ratio for 
cardia GC adjusted for education, fresh fruit 
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intake, and body mass index, was 4.1; for distal 
GC it was 1.94. In this cohort study, 17.6% of GC 
cases may be attributable to smoking habit (OR 10; 
95% CI: 5 – 29). Significant decrease of hazard 
ratio was observed, when the subject quitted 
smoking more than 10 years.146 By a follow-up 
study of almost 20,000 subjects over 10 years, 
association of smoking habit was observed with 
the differentiated type of distal GC.147 This 
association of smoking with differentiated type 
among 995 GC cases was confirmed in a further 
study from Japan where it was more stronger in  
younger age group than in the older one.148 In one 
case-control study from Russia, there was no 
association between smoking and GC in those who 
drink Vodka;149 in another case-control study from 
Russia, it was an association between smoking and 
GC only in men but not in women.150 Survival of 
877 patients with GC was associated with smoking 
habit in a prospective study over six years.151  

 
Smoking and colon and rectal cancer 

From a long follow-up study on death cause in 
British doctors and US veterans, the risk of 
smoking for development of colon cancer is 
present, but its effect is very small.131,132 In a case-
control study conducted in the USA, it was found 
that some genotypes of GSTT1 and GSTM1 
among smokers have smaller risk for colon 
cancer.152 Earlier studies have shown that smokers 
were found to have an advanced stage of cancer 
than did nonsmokers.153,154 In another study, 
advanced stage was found only in women smokers, 
but smokers of both sexes had a lower mean age at 
diagnosis of colon and rectal cancer.155 In a 
hospital-based study in Japan, no relationship was 
found between smoking habit and colon cancer, 
but there was a correlation with rectal cancer.156 In  
a large case-control study in the USA, only heavy 
smokers with a daily consumption of more than a 
pack per day had 40% increased risk for colon 
cancer.157 The same authors reported that 
individuals with genotype CYP1A1 had risk for 
developing colon cancer.158 The advanced stage of 
colon and rectal cancer and development of cancer 
in earlier ages in smokers show that smoking 
modifies the host immune defense against tumor. 

 
Pancreas cancer and smoking 

In two cohort studies from 1963 and 1975 with 
a follow-up of more than 15 years, active smokers 
had a two-fold risk for pancreatic cancer,131,132 but 

household passive smokers had no risk for 
tumor.159 In a Swedish cohort study of more than 
80,000 men and women, followed over five to ten 
years, current smokers had a five-fold risk 
compared to never smokers.160 

In a hospital-based case-control study from 
Italy, smoking is a risk factor for pancreas cancer 
(OR=2.36; 95% CI: 1.53 – 3.63). After cessation of 
smoking for 15 years, the risk will be dropped to 
the risk of life-time nonsmokers.161 In a cohort 
study of 110,792 inhabitants of a city in Japan with 
a follow-up of more than seven years, the relative 
risks of smoking for the development of pancreatic 
cancer was 1.6 (95% CI: 0.95 – 2.6) in men, and 
1.7 (95% CI: 0.84 – 3.3) in women.  Men who 
smoked more than 40 cigarettes per day had a 
substantially higher risk of pancreatic cancer with 
a relative risk of 3.3 (95% CI: 1.4 – 8.1). A 
decreasing trend was seen after cessation of 
smoking.162 In a further cohort study in the USA, 
the proportion of pancreatic cancer attributable to 
smoking was 25%.163 

In all other cohort164 or  case-control studies, 
the risk of smoking with various intensities could 
be confirmed.165–167 In a theoretical scenario, if all 
smokers in Europe begin to quit smoking, there 
would be a reduction of pancreatic cancer up to the 
year 2015 of about 45% and 30% for men and 
women, respectively.168 It is believed that smoking 
is responsible for up to 30% of pancreatic cancer 
and the gene CYP 1A1 and polymorphism of P53 
can be affected by smoking which enhance 
pancreas carcinoma.169 

 
Smoking and hepatocellular carcinoma (HCC)  

The risk factors for the development of HCC 
are well studied by cohort and case-control studies 
in Japan, where this tumor has the highest 
incidence in the world. Beside alcohol and 
hepatitis B and C infection, attention was paid to 
smoking habits.   

In a large-scale cohort study starting in 1966, 
up to 1982, with a 1.7-million person-years follow-
up, 123 subjects developed liver cancer. The 
relative risk to develop liver cancer was 3.09 (95% 
CI: 1.78 – 5.35) for those smoked less than 30 and 
6.83 (95% CI: 3.56 – 13.10) for those smoked 
more than 30 cigarettes per day.170 In a meta-
analysis performed in Japan, nine out of 12 cohort 
studies and five of 11 case-control studies found an 
association between smoking and liver cancer. A 
dose-response relationship between smoking and 
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liver cancer was found in three cohort  and in one 
case-control studies.171 Among 250,000 US 
veterans from first World War, the relative risk for 
liver cancer was 2.4 (95% CI: 1.6 – 3.5).172 In a 
study from Korea among a population of more than 
one million, 3,807 died from liver cancer. Current 
male smokers but not women had a relative risk of 
1.4 (95% CI: 1.3 – 1.6) for liver cancer.173 In many 
other studies from the USA,174,175 Taiwan,176,177 
Greece,178,179 and Hong Kong180 a positive 
association between smoking and liver cancer was 
confirmed in some with a dose-response 
effect.174,178 In one case-control study, smoking 
was alone an important risk factor (OR=4.9; 95% 
CI: 2.2 – 10.6) and had with alcohol and obesity 
combined, a synergistic effect on development of 
liver cancer.181 In few other studies, no clear 
relationship was found between smoking and 
HCC.182 – 184 In one study, smoking could increase 
the incidence of liver cancer among alcohol 
abusers.185 

In conclusion, among environmental factors 
affecting the length of our life and the longevity of 
humans, besides inappropriate nutrition, lack of 
adequate body exercise, alcohol intake, work stress 
,and air pollution, smoking plays an important and 
probably a central role. Its significant effect arises 
from the widespread use among one-third of 
population and more importantly from silent and 
slow development of various diseases over many 
decades not noticed by the affected subject. The 
mechanism of the effects of smoking is very 
different in GI tract. The release of many 
mediators from nerve system and endocrine organs 
has stimulatory or inhibitory effect on the function 
of organs. Nicotine can interact with genes and 
induce cell alteration. Some gene polymorphisms 
might be more sensitive to the effects of nicotine 
and might enhance cell proliferation and carcino-
genesis. The awareness of the physicians and 
thereby the population is focused mostly on the 
hazardous effects of nicotine on cardiovascular, 
cerebral, and bronchial organs. The involvement of 
smoking in the pathogenesis of GI diseases merits 
consideration for giving the adequate information 
to the population and intense recommendation for 
its cessation. Long-term cohort studies are needed 
to confirm the effects of smoking cessation on GI 
diseases. 
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