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Summary: A study was done on 200 male hospital employees of similar socio-economic status in

the age group of 25-45 years. The smokers had a significantly higher total leucocyte count and

there was a significant positive correlation (r - 0.388) between the Quantity of cigarettes smoked
and leucocyte count. Besides this a significant lymphocytosis and neutropenia was also observed.

It is suggested that total leucocyte count may be taken as an index for the d~ree of smoking.
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Acute and chror.ic experiments on animals and hwman beings have shown that
cigarette smoking affects many systems of the body including blood. There are many
reports (2. 6. 7) that cigarette smoking produces a rise in total leucocyte count (TLC).
But the effect of smoking on differential leucocyte count (DLC) is controversial. Some
workers (2. 9) have found that smoking produces no change in DLC. Schlumm and
Grundumsatz (12) observed lymphocytosis in chronic abuse of nicotine whereas Baron~

chelli (1) and Minuth (10) reported a drop in eosinophils following cigarette smoking.
In view of this the present study was undertaken to find out the effect of cigarette smok

ing on leucocyte count.

MATERIALS AND METHODS

This study was done on 200 male hospital employees of similar socio-economic
status in the age group of 25-45 years. All the:,e subjects were healthy and were taken
after a thorough sGreening for chronic bronchitis. Non-smokers (n=100) had never
smoked tobacco in their Iife time. Smokers (n= 100) were current heavy cigarette
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smokers who inhaled the smoke. Particulars of smoking was obtained from each subject
and the number of cfgarettes smoked by each subject during their life time was calculated
approximately and expressed in pack years (1 pack year = 1 pack of 10 cigarettes per
day for one year). The blood studies were done for all the subjects in the forenoon to avoid
possible diurnal variation. The smokers abstained from smoking for 2 hours before the
collection of blood to avoid immediate effects of smoking. TLC was done in duplicate
on improved Neubauer chamber. OLC was done on a blood smear which was
duly stained by Leishman's stain and the % was determined by counting 200 feucocytes.
The data was statistically analysed. Correlation coefficient (r) was calculated for
TLC and number of cigarettes smoked.

RESULTS

Table I and Figs. 1 and 2 present the TLC and OLC for the smokers and non
smokers. The smokers had a significantly higher TLC and lymphocyte percentage than
non-smokers. On the other hand neutrophil percentage was significantly less in smokers.
The percentage of eosinophil and basophil was almost the same in both groups. There
was a significant positive correlation (r = 0.388) between the quantity of cigarettes smoked
and leucocyte count in smokers.

TABLE I : TLC. DLC and smoking status of 200 subjects and the significance of differences.

Non-smokers n = 100 Smokers n = 100 Non-smokers vs

smokers

Mean ± S.E. Mean ± S.E. p

TLC cells/mm3

DLC percentage;

Neutrophil

Eosinophil

Lymphocyte

Monocyte

Basophil

Quantity of cigarettes
(pack year)

TLC - Total leucocyte count

DLC - Differential leucocyte count

7310

58.4
5.1

33.6
2.7
0.2

163.16

0.70
0.35
0.59
0.16
0.03

9156 160.2

54.7 0.78
5.0 0.34

38.0 0.74
2.1 0.17

0.19 0.04

10.34 0.74

NS - Not significant

n - Number

8.07

3.53
0.2

4.66
2.57

0.4

<0.001

<0.001
NS

<0.001
<0.01

NS
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Fig. 1 Effect of smoking on total leucocyte
count.

Fig. 2 Effect of smoking on differential leuClocyte
count.

DISCUSSION

The present study reveals a close association between smoking and TLC, the
count being 25% higher (P<0.001) in smokers. This corraborates with the findings
of Howell (7) who reported a leucocytosIs of 22% in smokers and Corre et al. (2) who
showed an increase of about 30% for hewy smokers. Hemoconcentration has been
attributed to cigarette smoking and was considered a possible explanation for elevated

leucocyte count. Friedman et al. (6) found that the smokers had 1-3% higher hemoglobin
concentration and ObSErved that this cannot explain the observed difference in TLC of
10-15% in their study. Moreover, the Increase in hemoglobin may not be due to hemo

concentration. but may be related to raised levels of carboxy-hemoglobin and consequent

hypoxia.
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Kreshbaum and Papajoln' (8) reported higher plasma 11 ....hydroxy corticosteriod
level in smokers. and the secretion of corticosteroid via stimulation of hypophysis by
nicotine was suggested as a possible mechanism for increased TLC. Adrenal corticoste
roids produce leucocytosis characterised by neutrophffia. lymphopenia and eosinopenia
This was refuted by Deschiens and Poirier (4) who did not succeed in treating a guinea
pig with ACTH in which there was tobacco induced hypereosinophilia. Eosinophffia
might have been the allergic response to tobacco.

Scheer (11) attributed the TLC change to nicotine induced release of catechoJa
mines. NicotIne can effect the secretion of epInephrine by sympathetic ganglion stimula
tion as well as by a direct actIon on adrenal medulla (3). The irritant effect of cIgarette
smoke on respiratory tree with resultant inflammation may be a contributory factor for eleva
ted leucocyte count (6). Corre et al. (2) and Friedman et al. (6) established relationship
between leucocytosis and quantity and duration of smoking. Our results are similar
to these findings and further in our studIes a significant positive correlation (r = 0.388)
between the TLC of smokers and the number of cigarettes smoked has also been demon
strated.

In differential count we found a significant increase in lymphocytes (P<0.001)
in smokers as compared with non-smokers. These ffndlngs are contrary to those of Baron
chelli (1) and Minuth (10) who reported eosinopenia followIng cigarette smoking but
are similar to those of Schlumm and Grundumsatz (12) who also reported lymphocytosis
in heavy smokers. However, Von Krenziger et al. (14) found the DLC to follow two
directions in their acute study on dogs. There was an immediate neutrophilia with rela
tive lymphopenia and !ater a lymphocytosis with relative neutropenia.

Disturbances in the function of adrenal gland urder the influence of a stress factor
like smoke may have a significant role in elevating lymphocyte percentage as evidenced
by the experiments of Venulet and Majchersk (13) who studied the effect of chronic toba
cco smoke exposure on the functional state of adrenal cortex. Subcutaneous injection
of ACTH to female while mice eXRosed to tobacco smoke for 10 days showed a slowIng
of Iymphopenic reaction. With prolonged exposure Iymphopenic reactIon was absent
and a lymphocytosis appeared in most of the mice. Recently, Friedman et al. (5) have shown
that leucocytosis is a risk factor in coronary artery disease. Our observation of
significant positive correlation between the quantity of cigarettes smoked and leucocyte
count in smokers suggests that leucocyte count might be a good index of the degree of
smoking.
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