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Abstract: Tobacco smoke is a well-known 

environmental toxin with adverse systemic 

effects, including hematological 

disturbances. This study investigates the 

impact of tobacco smoke exposure and the 

role of vitamin E on key hematological 

parameters viz. Erythrocyte Sedimentation 

rate (ESR), Packed cell volume (PCV), 

Hemoglobin concentration (Hb conc.)  and 

Red blood cell (RBC) counts in albino rats. 

The albino rats were divided into three sets 

(A, B and C) having ten (10) rats in each. 

Additionally, the study evaluates the 

potential ameliorative role of Vitamin E, a 

powerful antioxidant, in mitigating the 

hematological alterations induced by 

tobacco smoke. The outcome of present 

investigation shows that tobacco smoke 

significantly impairs hematological 

parameters, while Vitamin E 

supplementation exhibits protective impacts 

due to its anti-oxidative properties. 
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Introduction: 

smoke of tobacco consist of various toxic 

compounds, including free radicals, carbon 

monoxide, and carcinogens, which have 

systemic effects on various organ systems, 

particularly the hematopoietic system 

(World Health Organization, 2021). 

Exposure to tobacco smoke has been 

associated with oxidative stress and 

inflammation, leading to hematological 

abnormalities such as anemia and altered 

erythropoiesis. Hematological parameters 

like ESR, PCV, Hemoglobin concentration, 

and RBC count are vital indicators of 
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systemic health and are often disrupted by 

environmental toxins. 

Kharb et. al. (2000) observed that the 

Vitamin E (α-tocopherol), a fat-soluble 

antioxidant, is known to protect cellular 

membranes from oxidative damage. 

Previous studies suggest that Vitamin E may 

help ameliorate oxidative stress-induced 

hematological changes. This study explores 

the effect of tobacco smoke on the 

hematological profile of albino rats and 

evaluates the modulatory role of Vitamin E 

supplementation. 

 

Materials and Methods: 

Experimental Animals 

Thirty adult albino rats (150–180 g) were 

randomly selected for the present study. 

Rats were housed under Standard laboratory 

conditions (12-hour light/dark cycle, 22 ± 

2°C).The rats were fed on Gold mohar rat 

and mice feed manufactured by Hindustan 

Unilever ltd., India. Water was given ad 

libitum. The rats were kept in acclimatized 

conditions prior to the experiment. 

Experimental Protocol 
The rats were divided into three sets 

randomly (10 per set). 

 Set A (Control): Exposed to 

ambient air and given standard diet. 

 Set B (Experimental Set I): 

Exposed to tobacco smoke only for 6 

weeks (3 cigarette /day). 

 Set C (Experimental Set II): 
Exposed to tobacco smoke and 

supplemented with oral Vitamin E 

(100 mg/kg/day). 

Tobacco Smoke Exposure 
Experimental rats were placed in a custom-

built exposure chamber. Mainstream 

cigarette smoke was introduced using a 

controlled smoking device for 1 hour daily. 

The cigarettes used contained standard tar 

and nicotine concentrations. 

Blood Collection and Analysis 

At the end of the experimental period, blood 

samples were collected via cardiac puncture 

under anesthesia. The following 

hematological parameters were assessed: 

 Erythrocyte Sedimentation Rate 

(ESR) was done by using 

Westergren method. 

 Packed Cell Volume (PCV) was 

determined by Wintrobe’s method. 

 Hemoglobin Concentration (Hb) 

was measured using by standard 

Sahli’s method (Wintrobe 

et.al.,1981) 

 Red Blood Cell (RBC) Count was 

performed by using improved 

standard Neubauer 

haematocytometer counting chamber 

(Dacie and Lewis 1969).

 

Results: 

Parameter Set A (Control) Set B (Smoke) Set C (Smoke + Vit. E) 

ESR (mm/hr.) 2.8 ± 0.5 6.5 ± 1.2 ↑ 3.9 ± 0.7 ↓ 

PCV (%) 45.3 ± 2.1 38.2 ± 2.4 ↓ 42.0 ± 2.0 ↑ 

Hb (g/dL) 15.2 ± 0.8 11.0 ± 1.1 ↓ 13.8 ± 0.9 ↑ 

RBC (×10⁶ /µL) 7.8 ± 0.6 5.4 ± 0.5 ↓ 7.0 ± 0.4 ↑ 

*Values are mean ± SD; *significant difference from control (p < 0.05) 

Arrows indicate direction of change relative to control. 
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Discussion: 
The results align with previous studies 

reporting tobacco-induced anemia and 

hematotoxicity in albino rats. These changes 

could result from oxidative stress and the 

toxic effects of carbon monoxide and other 

smoke constituents, which can interfere with 

red blood cell production 

A significant increase in ESR and a 

reduction in PCV, Hemoglobin 

concentration, and RBC count, indicating 

anemia and systemic inflammation tobacco 

smoke exposed rats. Flora et al., (2008) 

stated that the elevated ESR reflects an 

inflammatory response, likely due to smoke-

induced tissue damage and oxidative stress. 

Uboh, et al., (2007) observed that the 

reduction in RBC count and hemoglobin 

concentration impaired erythropoiesis and 

possible hemolysis. Gellatly et al. (2009). In 

tobacco smoke the presence ofCarbon 

monoxide forms carboxyhemoglobin, which 

is responsible for reducing oxygen-carrying 

capacity in terms of contributing to hypoxia   

Vitamin E supplementation in Group C 

partially restored hematological parameters 

towards normal values. As an antioxidant, 

Vitamin E neutralizes free radicals, 

stabilizes RBC membranes, and supports 

erythropoiesis (Halliwell, 2007). The 

improvement in hematological indices in the 

Vitamin E-treated group supports its 

protective role against oxidative damage 

induced by tobacco smoke. 

 

Conclusion: 
Tobacco smoke exposure significantly alters 

hematological parameters in albino rats, 

indicative of systemic inflammation and 

anemia. Vitamin E shows promise in 

mitigating these adverse effects, likely 

through its antioxidative and membrane-

stabilizing properties. These findings 

suggest potential therapeutic benefits of 

antioxidant supplementation in individuals 

exposed to tobacco smoke. 
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