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Abstract  
 

Tobacco smoke is complex mixture, which is major source of toxic chemicals. Smoking is a risk factor for osteoporosis 

and osteoporotic fractures. According to WHO estimations, 5.4 million premature deaths are derivative to tobacco 

smoking. The most frequent causes of tobacco-related death are chronic obstructive pulmonary disease, heart disease and 

several types of cancer. Smoking negatively associated with the bone mineral density of the entire hip and femoral neck, 

and the exposure time was negatively associated with the bone mineral density of the total hip, femoral neck, spine, 

lumbar and the whole body. Smoking decreases the mechanical strength of the regenerating bone and postpones the 

mineralization, Indirect actions on adrenocortical hormones, sex, intestinal calcium absorption, vessels, oxygen supply, 

vitamin D, increased incidence of fractures and the loss of bone mineral content. 
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INTRODUCTION 
Tobacco is an agricultural product made from 

the leaves of the genus Nicotiana [1]. Tobacco smoke 

Nicotiana tabacum is a reactive, complex and dynamic 

mixture that comprises nearly 5,000 chemicals [2]. 

Smoking is the major source of exposure to toxic 

chemicals and intermediary chemical diseases in 

individuals [3, 4].  

 

Smoking is a risk factor for osteoporosis and 

osteoporotic fractures through  variety of   

pathophysiological methods [5] and its yields ought to a 

adverse result on the skeleton as per they are linked 

with osteoporosis [6, 7] come loose of osseous implants 

[8], decreased fracture healing [9, 10] changes bone 

quality [11] and bone healing, also increasing the threat 

of perioperative injuries, decreases bone mineral 

density, diseases and problems such as wound problems 

and fracture healing problems[12].  

 

Nicotine causes a decrease in body mass index 

and weight [13]. According to WHO estimations, 5.4 

million premature deaths are derivative to tobacco 

smoking throughout the world [14]. The current 

surgeon general report confirmed the relationship 

between smoking and rheumatoid arthritis, 

periodontitis, and hip fracture [15]. An estimated 10 

million smokers will die each year by 2025 [16]. The 

most frequent causes of tobacco-related death are 

chronic obstructive pulmonary disease, heart disease 

and several types of cancer, especially lung cancer [17].  

 

Smoking increases the risk of bone loss, 

affects dental implantations and peri-implant failure 

[18], lumbar disc herniation [19], damaging 

postoperative effects on knee ligaments [20], higher 

rate of complication after anterior cruciate ligament 

(ACL) reconstruction [16] and slows down healing of 

rotator cuff repair [21]. Smoking is related with rotator 

cuff tears and other shoulder indications [7].  
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Fig-1: Prospective Pathophysiologic Mechanisms of Reduced Bone Mass in Tobacco Smoke. [22] 

 

Composition of Tobacco Smoking 
Main components of smoking are nicotine, 

carbon monoxide, hydrogen cyanide, benzene, 

formaldehyde, phenol, polycyclic aromatic 

hydrocarbons (PAHs) tobacco-specific nitrosamines 

(TSNAs) and tar [23]. 

 

Table-1: Estimated Chemical Composition of fused Cigarette Tobacco [24] 

Component Wet weight fused cigarette tobacco (%) Dry weight tobacco (%) 

Carbohydrates 

Sugars 

Celluloses 

Pectic substances 

Water 

Proteins and Amino acids 

Proteins 

Free Amino Acids 

Bases 

Volatile bases 

Nicotine 

Waxes and resins 

Metals 

Phenols 

Acids 

Lignin 

Humectants 

Flavorants 

Inorganic ions 

Others 

 

12.5 

10.0 

8.5 

2.5 

12.0 

 

6.0 

2.5 

2.0 

1.5 

8.0 

5.0 

6.5 

9.0 

3.5 

3.0 

2.5 

1.5 

3.5 

 

15.15 

12.12 

10.36 

3.03 

0.00 

 

7.27 

3.03 

2.42 

1.81 

9.69 

6.06 

7.87 

10.90 

4.24 

0.00 

0.00 

1.81 

4.24 
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Table-2: Estimated number of Chemical Components in Tobacco and Tobacco Smoke [25] 

Component Tobacco Tobacco smoke 

Hydrocarbons 

Alkanes  

Alkenes and alkynes   

Alicyclics   

Monocyclic aromatic  

Polycyclic aromatic   

Oxygen-containing components 

Alcohols   

 Phytosterols and derivatives   

 Aldehydes   

 Ketones   

 Carboxylic acids   

 Lipids (waxes) and resins  Amino acids   

 Esters   

 Lactones   

 Anhydrides 

 Carbohydrates   

 Phenols   

 Quinones   

 Ethers 

 

20 

16 

42 

8 

12 

 

 

875 

63 

119 

418 

368 

69 

 

388 

133 

6 

230 

107 

14 

466 

 

31 

320 

76 

58 

570 

 

 

542 

9 

62 

514 

275 

1 

 

123 

118 

7 

6 

363 

26 

392 

 

Metals present in Tobacco Smoke 

Tobacco smoke contains Lead (Pb), Cadmium 

(Cd), Aluminum (Al), Arsenic (As), Nickel (Ni) and 

Mercury (Hg) [26] 

Effects of Tobacco Smoking on Bones in Animals 

 

Model Findings Reference 

Rat Harmful effects on bone growth were detected  

41.8% reduction in alkaline phosphatase levels  

decrease of 11.25% in tibia length  

41.5% decrease in bone mineral density 42.8% reduction in maximum strength   

bones were weaker, deforming  

bone was shorter,  

[27] 

Rat  Rats exposed to tobacco smoke showed delayed fracture healing and callus that was 

characterized by decreased maturity, density, and mechanical resistance. 

[10] 

Rat  Tobacco Smoke exposure can reduce bone mass and impair bone architecture and 

exacerbate multiple features of osteoporosis exhibited. 

[28] 

Chick Nicotine suppressing the development of 

femur bone by stopping the process of bone matrix 

Formation. 

[28] 

Mice Cigarette smoking causes osteoporosis and undesirably effects on immune system. [29] 

Mice  Mid-shaft femur  

Load 8%, stiffness 13 %, stresses 10%, and modulus 14% was lower.  

Femoral neck 

Load 9% and stiffness 12% lower The ash-to-dry bone weight ratio was smaller. Distal 

femoral bone volume/total volume (%) and trabecular thickness showed decreasing trends. 

[30] 

Rats 

 

Smoking decreases bone mineral density. Fewer marrow cells were present in the smoke-

exposed rats and a black carbon dust-like substance was observed. 

[33] 

Rabbit Decreases the mechanical strength of the regenerating bone and postpone the 

mineralization. 

[34] 

Wistar 

rats 

Present important negative effect on bone to- implant contact and Bone Area  [35] 
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Smoking during puberty was found to be 

negatively associated with the bone mineral density of 

the entire hip and femoral neck, and the exposure time 

was negatively associated with the bone mineral density 

of the total hip, femoral neck, spine, lumbar and the 

whole body, In premenopausal women [31]. Smoking 

can cause an imbalance in bone turnover, resulting in 

decreased bone mass and making bones prone to 

osteoporosis and fractures. Tobacco smoke indirectly 

affects bone mass by changing body weight, the 

parathyroid hormone-vitamin D axis, adrenal hormones, 

sex hormones, and increased oxidative stress in bone 

tissue [22]. Negative consequences of tobacco smoking 

include Indirect actions on adrenocortical hormones, 

sex, intestinal calcium absorption, vessels, oxygen 

supply, vitamin D, increased incidence of fractures and 

the loss of bone mineral content [32]. 

 

CONCLUSION 
Tobacco smoke is complex mixture contains 

Lead (Pb), Cadmium (Cd), Aluminum (Al), Arsenic 

(As), Nickel (Ni) and Mercury (Hg), which is a major 

source of toxicity. Tobacco smoking is a risk factor for 

osteoporosis and osteoporotic fractures through  variety 

of pathophysiological methods and its yields ought to 

adverse result on the skeleton as per they are linked 

with osteoporosis. Smoking decreases the mechanical 

strength of the regenerating bone and postpone the 

mineralization. Smoking during puberty was found to 

be negatively associated with the bone mineral density 

of the entire hip and femoral neck.  
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