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1.Abstract: 

 Background: Smoking patients show a reduction of inflammatory clinical 

signs that might be associated with local vasoconstriction  

and an increased gingival epithelial thickness. The purpose of this work 

was to evaluate the S-thickness of the marginal gingival oral  

epithelium in smokers and non-smokers .also smoking patients show 

genotoxic alteration that cause oral cancer. 

Methods: biopsies were obtained from two  different groups:- Group I 

non smokers ,group II smokers . These biopsies were histologically  

processed, serially sectioned at 5 µm, and underwent evaluation of the 

major epithelial thickness, the epithelial base thickness , 

and the external and internal epithelial perimeter. 

Results: 

1- A greater epithelial thickness was observed in smokers. 

2-  smoker patients are with high risk of oral cancer. 

 

Conclusion: 

 The increased epithelium thickness can contribute to the reduction of 

inflammatory clinical signs in the gingival tissue ,tobacco products can 

cause genotoxic alteration in smoking patients  .  

 

 

 

 



 

 

 

2.Introduction 

Tobacco smoking is a global problem of civilization; with the 

estimated number of tobacco smokers about 1.3 billion. Statistically, 

the life expectancy of smokers is 15 years less than that of non-smokers 
(1). 

Cigarette smoke increases the susceptibility to oral mucosal 

infection. It is a well-recognized risk factor for periodontitis, oral 

candidiasis and oral leukoplakia(2,3)  .  

the use of tobacco and its related products are still very prevalent, 

although it is an established fact that they are one of the leading 

causative agents for oral cancer. Oral cancer is one of the most 

debilitating diseases effecting men (3). It was reported that almost 

263,020 oral cavity cancers and 127,654 oral cancer deaths occur 

worldwide each year. Individuals at high risk of developing oral cancer 

are mainly older, males, heavy tobacco smokers and alcohol users, and 

those with poor diet and low socioeconomic status (4). 

Tobacco smoke contains more than 4000 substances that influence 

the human body, about 60 of which are known carcinogens. Moreover, 

it is reported that Tobacco smoke effects the normal function of the 

immunological system, increasing the risk of respiratory infections, 

which may also contribute to the development of malignancies. During 

smoking one cigarette, the smoker absorbs about 500 mg of smoke, 

about 65% of it is nitrogen and oxygen ,and 35% consist of biologically 
active substance (1).   

the epithelium of the oral mucosa is the first tissue that encounters 



diverse toxic substances in cigarette smoke(2). Although smoking 

induces similar changes in gene expression in the oral and bronchial 

epithelium concerning carcinogenesis and the activity of selected 

chemo preventive agents and targeted anticancer drugs, and despite the 

easy accessibility of the oral epithelial cells-which give insights into 

tobacco-induced molecular changes in the oral cavity as well as the 

bronchial epithelium, still the effects of nicotine on epithelial cells of 

the respiratory tract are well documented(5) , but the epithelium of the 

oral cavity has not been so well explored. 

the oral epithelium is a stratified squamous epithelium (keratinized 

or para keratinized in areas subjected to mastication as the gingiva and 

palate). the layers of the oral epithelium represent a continuous 

process of maturation where the superficial keratinized cells are 

constantly shed and replaced from below. there is a balance between 

the dying and proliferating cells. the process of keratinization is 

considered a physiological cell death, occurring by the mechanisms of 

apoptosis. However, in apoptosis, cells degenerate into apoptotic 

bodies, while keratinocytes reach the final stage of differentiation 

becoming flat, filled with closely packed keratins, and surrounded by a 

cornified envelope of the mature cell. Apoptosis occurs through two 
then caspase 3which causes self-destruction of cell, and the intrinsic 

(mitochondrial) pathway where factors inside the cell can induce 

apoptosis such as DNA damage, oxidative stress and reactive oxygen 

species. these factors activate procaspase 9 then caspase 3. Caspase 3 is 

involved in proteolysis of important proteins and activation of 

endonucleases that cut DNA into fragments (1)  .  

Caspases are cysteinyl aspartate-specific proteases that play a pivotal 

role not only in the induction of apoptotic cell death but also in the 



inflammatory responses against microbial infection. Caspases are 
divided into three functional groups: apoptosis induction (Caspase-
2,3,6,7,8,9 and 10), inflammatory responses (Caspase-1, 4, 5, 11, and 12) 
and differentiation (Caspase-14)(6)  .  For the previous reasons, this study 
was designed to study the influences of cigarette smoke on the structure 
of clinically normal gingival mucosa in healthy men volunteers. 

 

 

 

3.AIMS AND OBJECTIVE: 

 To study clinico-pathological & cytological changes in oral mucosal cells 

of people with the habit of smoking tobacco by using exfoliative cytology 

and with H&E,Geimsa stains 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4.Literature views :-  

Smoking patients show a reduction of inflammatory clinical signs that 

might be associated with local vasoconstriction and an increased gingival 

epithelial thickness. The purpose of this work was to evaluate the S-

thickness of the marginal gingival oral epithelium in smokers and non-

smokers(7). 

Tobacco smoking is a global problem associated with the occurrence of 

many systemic diseases and tumors. Oral cavity tumors are common 

tobacco-related cancers, and of all the anatomical structures that are 

exposed to the effects of smoking, the oral cavity remains the least-

explored area. Changes that occur in the biology of oral epithelial 

keratinocytes under the influence of the components of tobacco smoke 

often go unnoticed, if they are asymptomatic. The proper functioning of 

the oral epithelium is determined by the proliferation and differentiation 

of the cells in keratinization - the process of programmed cell death, 

which extends through to the mechanisms of apoptosis. Due to 

incomplete knowledge of the impact of tobacco smoke on the biology of 

keratinocytes, an evaluation of the cell cycle was conducted and the 

apoptosis of oral epithelial keratinocytes was analyzed. The study 

involved 77 patients divided into four groups according to their intensity 

of smoking, ranging from 0 to 27 pack-years. There were no differences 

in the cell count between nonsmokers and smokers in the proper cell-

cycle phases. The percentage of proliferating cells in the oral epithelium 

is about 11%. A reduction in the number of early-apoptotic cells (caspase 

positive/ propidium iodide negative) and an increase in the number of 

late-apoptotic cells (caspase positive/annexin V positive/propidium 

iodide positive) were observed to occur with increasing pack-years. The 

present study demonstrates that smoking does not affect the oral 

keratinocyte cell cycle, but does modify the number of cells with early 

and late apoptotic features. An intensification of the impact of tobacco 

smoke components on the biology of the oral keratinocytes is clearly 

noticeable at approximately 6 pack-years. This indicates that the biology 

of the first organ exposed to tobacco smoke - the oral epithelium - is 

altered by tobacco smoking(8). 

Use of tobacco is responsible for approximately 30% of all cancer-related 

deaths in the United States including cancers of the upper aerodigestive 



tract. In the current study, 40 current and 40 age- and gender-matched 

never smokers underwent buccal biopsies to evaluate the effects of 

smoking on the transcriptome. Microarray analyses were carried out 

using Affymetrix HGU 133 Plus2 arrays. Smoking altered the expression 

of numerous genes: 32 genes showed increased expression and 9 genes 

showed reduced expression in the oral mucosa of smokers vs. never 

smokers. Increases were found in genes involved in xenobiotic 

metabolism, oxidant stress, eicosanoid synthesis, nicotine signaling and 

cell adhesion. Increased numbers of Langerhans cells were found in the 

oral mucosa of smokers. Interestingly, smoking caused greater induction 

of aldo-keto reductases, enzymes linked to polycyclic aromatic 

hydrocarbon induced genotoxicity, in the oral mucosa of women than 

men. Striking similarities in expression changes were found in oral 

compared to the bronchial mucosa. The observed changes in gene 

expression were compared to known chemical signatures using the 

Connectivity Map database, and suggested that geldanamycin, an Hsp90 

inhibitor, might be an anti-mimetic of tobacco smoke. Consistent with 

this prediction, geldanamycin caused dose-dependent suppression of 

tobacco smoke extract-mediated induction of CYP1A1 and CYP1B1 in 

vitro. Collectively, these results provide new insights into the 

carcinogenic effects of tobacco smoke, support the potential use of oral 

epithelium as a surrogate tissue in future lung cancer chemoprevention 

trials and illustrate the potential of computational biology to identify 

chemo preventive agents)9). 

Tobacco Smoking is a global problem of civilization, with the number of 

tobacco smokers estimated at about 1.3 billion. Epidemiological studies 

show that one third of tobacco smokers die of cardiovascular diseases . 

Statistically, the life expectancy of smokers is 15 years less than that of 

nonsmokers . Tobacco smoking not only increases the risk of systemic 

disease, but it also contributes to the risk of cancer genesis . Long-term 

exposure to carcinogens in the air is a high-risk factor for the 

development of lung cancer and oral cavity cancers .Tobacco smoke 

contains over 4000 substances that affect the human body, of which a 

number (about 60)  are known carcinogens (10). Tobacco smoke is  a 

physically heterogeneous aerosol formed by the incomplete combustion 

of tobacco. During combustion, the particles are pyrolysis (decomposed 

under the influence of temperature) and connect with each other in the 



process of combustion synthesis. While smoking a cigarette, the smoker 

absorbs about 500 mg  of smoke, of which about 65% is nitrogen and 

oxy-gen; the remaining 35% consists of biologically active substances 

.Tobacco smoke reduces the effectiveness of the immunological system, 

and thus increases the risk of respiratory infections, which may also 

contribute to the development of malignancies. The effects of nicotine 

on epithelial cells of the respiratory tract are well documented, but the 

oral cavity has not been so well explored(11). The results of a few 

studies comparing the morphology of the oral epithelium of smokers 

with that of nonsmokers pointed to an increase in its thickness and also 

to higher levels of cytokeratin's in smokers’ cells . It is well known that 

epithelia exposed to adverse chemical or physical effects defend 

themselves by increasing cytokeratin levels .The exposure of cell lines 

cultured in vitro in the presence of nicotine extract (the dominant 

substance in tobacco smoke) leads to irreversible changes that may 

impair fundamental processes of the cells, such as proliferation and 

differentiation (12). Yet it is difficult to conclude the effects of tobacco 

smoke in vivo, where the cells are in contact with tobacco tar at  a 

different frequency and for a long time — measured in years, and not in 

hours as in culture conditions. It is also extremely difficult to determine 

the amount of nicotine to match the levels present during smoking . The 

assumption that cells treated in vitro with a single dose of nicotine 

extract will react in the same way as the cells of smokers — which are 

exposed to tobacco smoke many times each day, often for years — is 

questionable. The outer layer of the oral mucosa is a stratified squamous 

epithelium that is keratinized in areas subjected to masticatory forces 

(e.g., the gingiva and palate)(13). The different layers of the oral 

epithelium represent  a progressive maturation process. Cells from the 

superficial keratinized layer are constantly being shed and replaced from 

below . The homeostasis of the oral epithelium is the result of a balance 

between the dying and proliferating cells forming the squamous 

multilayered epithelium . The process of keratinization is thought to be a 

physiological cell death, extending partly through to the mechanisms of 

apoptosis . The keratinization process involves some elements from 

apoptotic pathways, but the final result is different. In apoptosis, cells 

ultimately degenerate into apoptotic bodies, while keratinocytes reach 

the final stage of their differentiation — during which they change size 



and shape and synthesize structural proteins — becoming flat, filled with 

closely packed keratins, and surrounded by a cornified envelope of the 

mature cell. Progenitor cells located in the basal layer display high 

proliferative activity .Knowledge of the effects of tobacco smoke on the 

percentage of epithelial cells in the oral cavity in different phases of the 

cell cycle is unclear, with the results of various authors differing 

significantly from each other(14) .Very little is known about the possible 

impact of tobacco smoke on the apoptosis of epithelial cells in the oral 

cavity, and observations vary, from indicating no changes on the level of 

apoptosis to suggesting increased levels of hypo diploid cells in the 

epithelium of smokers through the inhibition of apoptosis under 

influence of nicotine . However, these observations are based on in vitro 

cultured keratinocytes and animal models .The sequence of molecular 

events occurring during apoptosis depends on a number of factors, 

inducing apoptosis (inducer) and the cell’s sensitivity to this type of 

death(15). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5. Materials and method :-  

5.1_H&E stain examination: 

Study population – Twelve patients (27 to 55 years old)  

were selected with clinical signs of gingival health (n–2) 

or gingivitis/periodontitis (n-10) with clinical indication 

for periodontal surgery, at one intraoral site per patient. 

The periodontal surgeries were carried at Department 

of Periodontology and Oral Medicine, Medical Faculty 

in Nis. Among the 10 patients with periodontitis, were 

that had smoked an average of 15 or more cigarettes 

per day for at least 10 years, were considered smokers. 

Pregnant women, former smokers, individuals with 

systemic and immunologic abnormalities or those had 

used any drug on the 4 weeks before the experiment 

were excluded from the sample. 

Tissue preparation – All gingival biopsies (0.4 cm 

to 0.2 cm) from different parts of the oral gingival tissue 

were obtained during periodontal surgery as part of a 

routine periodontal treatment independent of this study. 

The gingival biopsies were divided into three groups, ac- 

cording to the donor`s gingival health and smoking habit .Group I (n-2): 

patients with clinically healthy gingivae 

as control; group II (n-5): non–smokers with gingivitis; 

group III (n-5): smokers with gingivitis. The study proto- 

col was approved by the Ethical committee of Medical 

Faculty in Nis, Serbia (No:01-2800-5). According to rule 



The Ethices committee in research, all patients gave a 

informed consent for all phases of the research. 

The samplies were immediately fixed in 10% phos- 

phate-buffered formalin, pH-7.4 and later embedded 

in paraffin and serially sectioned at 5µm. The samples 

were cut at right angles to the oral vestibular epithelium, 

resulting in a section exhibiting both sulcular and oral 

epithelium. The slides were stained with hematoxylin 

and eosin (HE) within 4 minutes and were observed in 

a light microscope at 10 X magnification. Hematoxylin 

stains are commonly employed for histological studies, 

often employed to color the nuclei of cells (and a few 

other objects, such as keratohyalin granules) blue. 

Eosin is a fluorescent red dye resulting from the ac- 

tion of bromine on fluorescein. It can be used to stain 

cytoplasm, collagen and muscle fibers for examination 

under the microscope (16). 

Histologic assessment was carried at Institute for  

Pathology Medical Faculty in Nis.  

The external epithelial (EE), internal epithelial (IE)  

perimeters, the major epithelial thickness (MET–dis- 

tance between the external epithelial surface and the  

epithelial crista tip) and the epithelial base thickness  

(EBT–distance between the external epithelial surface  

and basal membrane located between two cristae ) 

were evaluated. 



 

 

 



 

 

 

 

 



5.2_ Geimsa stain examination :-  

Once the subject gave the consent, he/she was asked to rinse the mouth 

with water and then oral mucosa was scraped gently with a plastic 

spatula and the material submersed in 5 ml of saline solution (0.9% 

NaCl). The saline solution containing the exfoliated cells was subjected 

to centrifugation for 10 minutes at 1500 rpm. Following the 

centrifugation, the supernatant was discarded while the pellet of cells 

was spread on a clean glass slide and fixed in 3:1 methanol/acetic-acid 

for 15 minutes. The fixed slides were allowed to dry before being stained 

with Giemsa stain, diluted with phosphate buffer in the ratio of 1:6 for 

10 minutes. The stained slides were viewed under oil immersion at 100X 

magnification to identify and record the MN count. To minimize the bias 

during evaluation, all slides were coded before evaluation. All slides 

were examined to identify MN, following which the number of MN in 

2000 cells were counted and recorded. While counting, care was taken 

to avoid overlapping of the field and repeated counting of the same 

cells. 

 

To avoid intra and inter-observer bias, the counting of MN was done by 

two observers. Both observers evaluated the slides twice at different 

intervals(17). 

 

 

 

 

 

 

 

 

 

 



 

6.Results 

In our study we observed MN in the exfoliated cells of all the study 

groups. The frequency of occurrence of MN in exfoliated cells of oral 

epithelium was estimated in different study groups and compared the 

results with that of control group. Comparison between groups was 

done by Kruskal-Wallis test followed by Dunn’s Multiple Comparisons 

Test for non parametric data. A p-value less than 0.05 was considered as 

significant. Data was analyzed by software SPSS 16.0. 

 

The mean number of micronucleus was 3.11 (Smoking group), 2.13 

(smoking with betel quid group), 1.67 (Smokeless tobacco group) 

respectively. While assessing MN in the controls, out of 45 cases, 22 

showed no MN among the cells examined while 10 persons showed MN 

ranging from 0-3 out of 2000 cells counted. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 



 

 

 

 

 

 

 

 



7. Discussion 

Tobacco use has been directly associated with a variety  

of medical conditions including various types of cancer , 

pulmonary and cardiovascular diseases, and low birth  

weight . Although gingivitis and periodontitis  

are elicited by bacteria, cigarette smoking has been  

strongly implicated as a risk factor for the initiation and  

progression of periodontal disease . Smoking has  

been associated with increased calculus deposition , 

deeper pockets and greater attachment loss, more pronounced 

radiographic evidence of furcation involve- 

ment and increased alveolar bone loss. Variable levels  

of plaque and inflammation with evidence of decreased  

signs of clinical inflammation have also been noted in  

smokers. It is possible that the reduced intensity of the  

gingival response is due to the vascular changes and  

the thicknes of marginal gingival epithelium externed by  

smoking  .  

The inflammatory response induced by dental  

plaque accumulation can be modified by tobacco by- 

products, such as cotinine, a by-product of nicotine that  

has a peripheral vasoconstriction action that reduces  

gingival clinical signs of bleeding, redness and edema  

 .In the samples evaluated throughout this study , 

the spinous stratum occupied about 50% of total epi- 

thelium thickness and the keratinocytes were apart by  



small intercellular spaces. In the smokers samples , 

the stratum corneum was more pronounced. These  

evants were similar to the ones already described in  

literature where the increase in local temperatures and  

by-product from tobacco oxidation induce an increase  

in oral mucosa and in the oral gingival epithelium 

thickness  .  

Analysis showed an increase in the MET in  

clinically healthy gingival samples when compared to  

inflamed samples, in both smoking and non-smoking  

patients, but this difference did not achieve statistical  

significance (p<0.05). Gingival inflammation reduces  

the epithelial tickness and can potentially cause clinical  

ulceration .In ours samples, we found, too, an increase in the  

gingival EBT in smoking with the spinous stratum wich  

occupied about 50% of total epithelium thickness and  

stratum corneum wich was more pronounced. Ours re- 

sults were similar with the results the others studies   .  

Table 3. show that IE was larger in gingivitis cases smok- 

ers but there was no significant statistical difference. The  

epitheluim is a non-vascular tissue that depends on the  

subjacent connective tissue. The inflammation causes  

connective disorganization, modifying the blood avail- 

ability and impending the elimination of metabolites from  

the epithelium. Epithelium projection are more frequent  

and protuberant during gingival inflammation. The  



smoking patients showed increased epithelial base and  

stratum corneum thickness. The increased epithelium  

S-thickness can contribute to the reduction of inflammatory clinical signs 

in the gingival tissue. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

8.Conclusion 

The increased epithelium thickness can contribute to the reduction of 

inflammatory clinical signs in the gingival tissue. 

Smoking and using water pipe are effective in creating some quantitative 

cytometric alterations in oral mucosa; however, smoking shows greater 

effect in the cytometric alterations than using water pipe. Role of 

cytology in screening and detection of oral mucosa malignancies in 

smokers and water pipe users need further study 
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