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Smoking is a cause of various immunomodulations, tumours and other
diseases, which might depend on the duration of the contact with to-
bacco smoke and its intensity .

The total number of persons under investigation comprised 564:
smokers in the contaminated Trakai district (n = 282) comprised 41%
and in the slightly contaminated Sirvintos district (n = 282) 36%. With
respect to smoking, the indices were investigated in the following four
groups: 1) non-smokers; 2) light smokers (1-10 cigarettes /24 h);
3) moderate smokers (11-20 cigarettes / 24 h); 4) heavy smokers (more
than 20 cigarettes / 24 h).

The activity of the immune system of the organism was found to
depend on the number of cigarettes smoked per 24 hours. The
immunosupressive impact of chemical matters caused by tobacco smoke
was identified by comparing the immunological indices of those who
smoked 11-20 and 1-10 cig. / 24 h in the contaminated Trakai district
(their leukocytes, neutrophils, CD4 and CD16 were lower). No differ-
ences were identified in the matched groups of the slightly contami-
nated Sirvintos district.
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INTRODUCTION

One of the most important cancer prevention objec-
tives is the struggle against smoking, since it is a
significant factor in the etiology of malignant tu-
mour and other diseases [1, 2]. Moreover, during
the recent years a huge impact of smoking was being
recurrently demonstrated in the etiology of pulmo-
nary cancer [3]. The ability to detect immune stimu-
lation may be important in the assessment of lung
cancer and various carcinogenic exposures. So, Sig-
nificantly higher than normal interleukin-2 receptor
(IL-2R) levels were found in light, moderate and
heavy smokers. Patients with lung cancer had serum
levels of soluble IL-2R higher than both smokers
and non-smokers [4].

Hydroquinone (HQ) is a major metabolite of
benzene and is present in large quantities in ciga-
rette tar as a result of the combustion of tobacco
leaf pigments. Le Q et al. hypothesize that the

! Correspondence to: Prof. E. Monceviciité-Eringiene,
Laboratory of Preventive Immunology, Lithuanian Oncol-
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(370-2) 62 86 49.

immunosuppressive effects of cigarette smoking are
due, in part, to the deposition of large quantities of
HQ in the lungs .Their observations demonstrate
that HQ, in concentrations comparable to those
found in cigarette tar, is a potent inhibitor of IL-2
dependent T-cells proliferation and may therefore
help to explain the potent immunosuppresive effect
of cigarette smoke on lung T lymphocytes [5].

Our previous investigations have shown that the
alterations or derangements of the functions of the
immune system in tobacco smokers depende also
on the environment [6] and gender [7]. The pur-
pose of this work is to analyse changes in human
immune reactivity in districts with different levels of
different contamination by industrial siftings (Trakai —
a contaminated district and Sirvintos — a relatively
non-contaminated district) with respect to tobacco
smoking intensity.

MATERIALS AND METHODS

Investigations have been carried out in two regions:
Trakai (contaminated by industrial siftings n = 282)
and Sirvintos (ecologically less contaminated, n = 282).
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The study cohort comprised 564 subjects: in
Trakai district smokers comprised 41% and in
Sirvintos district 36%.

With respect to smoking, the indices were inves-
tigated in the following four groups: 1) non-smok-
ers; 2) light smokers (1-10 cigarettes per day);
3) moderate smokers (11-20 cigarettes per day);
4) heavy smokers (more than 20 cigarettes per day).

Methods. All subjects were examinated accord-
ing to the following cellular immunity indices: the
total number of leukocytes, lymphocyte and mono-
cyte percentage and absolute number, total T lym-
phocyte population (CDS), T helpers (CD4), sup-
pressors (CD8), immunoregulatory index (CD4/
CDS), B lymphocytes (CD72), NK cells (CD16). The
percentage and absolute quantities of lymphocyte
populations and subpopulations were counted. Be-
sides, the blasttransformation reaction, two migra-
tion indices (MI) of leukocyte migration inhibition
reaction (LMIR) and two indices of phagocytosis
reaction (phagocytosis index Phl and phagocytosis
number PhN) were used to evaluate the immune
state. To evaluate humoral immunity, IgG, IgA, and
IgM concentrations in the blood serum were exam-
ined. The leukocyte formula was determined. The
laboratory investigations were based on generally
accepted methods [8].

The data were evaluated employing the EXCEL
program (version 5) in accordance with the Confi-
dence Interval Analysis method.

RESULTS

The immune state of humans with respect to
their place of residence and smoking intensity

Trakai district. When comparing the immunological
indices of light smokers of Trakai district (n = 67)

with the immunological indices of non-smokers (n =
= 167), the quantity of leukocytes in the first ones
was reliably higher (by 19%); the absolute quantity
of lymphocytes was higher by 25%, monocytes —
33%, neutrophils — 19%, CD5 — 20%, CD4 - 28%,
CDS8 - 20%, CD16 — 33%, the percentage index of
monocytes by 17%, CD72 — 20%; IgA concentra-
tion in blood serum was higher by 10%. The index
of LMIR under 75% ECA concentration was lower
(by 20%), i. e. sensibilisation of leukocytes against
the antigen under investigation was higher. A reli-
ably lower was the percentage index of monocytes
(by 14%) and PhN (by 2%) (Tables 1-3).

Comparing the immunological indices of moder-
ate smokers in Trakai district (n = 42) with the above
indices of non smokers (n = 167) of the same region,
the total number of leukocytes of the first ones was
higher by 9%, the percentage index of lymphocytes
by 10%. Reliably higher were absolute quantities of
lymphocytes and monocytes (respectively by 19% and
33%), the percentage of CDS5 index by 8%, CDS5
absolute quantity by 20%, absolute CD4 and CDS§
quantities were higher by 14% and 20% respectively
and the percentage of CD72 index — by 20%. Reliably
lower was the percentage of neutrophils (by 5%),
CD16 (14%), PhN (1%) (Tables 1-3).

Comparing the immunological indices of moder-
ate smokers (n = 42) of Trakai district with the
indices of light smokers (n = 67) of the same dis-
trict, the percentage of monocytes of the first ones
had a tendency to be higher (by 17%) and the
percentage of CD5 index was reliably higher (by
8%). The total number of leukocytes was lower by
8%, the absolute quantities of neutrophils by 11%,
CD4 - 11%, the percentage of CD16 - 14% and
their absolute quantity — by 25% (Tables 1, 2).

Sirvintos district. Comparing the immunological
indices of light smokers (n = 64) in Sirvintos dis-

ing intensity

Table 1. Leukocytes and indices of leukograms in the study subjects with reference to place of residence and smok-

District | Groups n Leukocytes Lymphocytes Monocytes Neutrophils
n-10%1 % n-10%1 % n-10%1 % n-10%1

Trakai 1 167 *5.3 = 0.11** 31 = 0.6** 1.6 = 0.04* *7 = 0.2 03 = 0.01* 60 = 0.6** *3.2 = 0.06
2 67 *6.3 £ 0.22%*% 32 = 1.2 20 = 0.11* *6 = 0.4** 0.4 = 0.03* 59 = 1.3 *3.8 = 0.16**
3 42 58 = 0.24** 34 = 1.7** 19 = 0.08* 7 = 04** 04 = 0.03* 57 = 1.7** 3.4 = 0.21**
4 6 59 = 0.61 36 £ 29 21 = 0.29 517 03 = 015 57 = 0.0 33 £ 0.0

Sirvintos 1 180 56 = 0.11** 34 = 0.7** 1.8 = 0.05 6 = 02* 0.3 = 0.01* 58 = 0.8 33 = 0.09
2 64 57 = 0.19 32 £ 1.0** 1.8 = 0.07 7 = 04* 04 = 0.02* 57 = 1.1 33 = 0.15
3 35 6.1 = 0.28** 33 = 14 1.9 = 0.11 7 = 05* 04 = 0.03* 58 x 1.5 3.6 = 0.22
4 1 6.1 = 0.0 28 = 0.0 1.7 = 0.0 4 = 0.0 02 = 0.0 61 = 0.0 37 £ 0.0

20 cig. /24 h);
* —p <005 ** - 0.05<p < 0.1.

1 — non-smokers, 2 — light smokers (1-10 cig. / 24 h); 3 — moderate smokers (11-20 cig. / 24 hs); 4 — heavy smokers (more than
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trict with the indices of non-smokers (n = 180) of
the same district, in the first group reliably higher
was the percentage of monocytes (by 17%), the
absolute quantity — by 33%, the percentage of
CD16 index — 11%, the absolute quantity — 33%,
IgA concentration in the blood serum - 12%, Phl
— 7%. The LMIR index at a 25% ECA concen-
tration was higher by 16%, i.e. the leukocyte
sensibilisation was lower. The percentage of lym-
phocytes was lower by 6%, the absolute CD4
quantity — by 12% and IgM concentration in the
blood serum — by 9% (Tables 1-3).

Comparing the same indices of moderate smok-
ers (n = 35) in Sirvintos district with the indices of
non-smokers (n = 180), the total number of leuko-
cytes in smokers was higher by 9%, the percentage
of monocytes by 17%, their absolute quantity by
33%, the percentage of CD16 - 11%, absolute
quantity — 33%, and PhI by 12%. The IgM concen-
tration in the of blood serum was reliably lower (by
9%) (Tables 1-3).

Comparing same indices of moderate and light
smokers, no difference in the immunological indices
was detected.

Thus, it can be stated that the immune system
of both light and moderate smoker groups, in com-
parison with non-smokers was stimulated. The stimu-
lation of immunological indices was stronger in the
inhabitants of Trakai district. Besides, the functions
of the immune system of those (in Trakai district)
who smoked 11-20 cig. / 24 h, in comparison with
those consuming of 1-10 cig. / 24 h were suppressed.
The above differences in Sirvintos district were not
identified.

SUMMARY

The activity of the immune system of the organism
depended on the number of cigarettes smoked per
24 hours. With respect to the intensity of smoking,
phenomena of suppression and stimulation, as well
as compensation prevailed in all groups under in-
vestigation. The place of immunological indices in
the scale of the above phenomena were not always
of the same significance. Practically there were no
groups with differentiation of exclusively suppressive
or stimulative reactions, with respect to the place of
residence and number of cigarettes smoked per 24
hours. Usually these went together. They were bet-
ter differentiated in the groups with respect to the
number of cigarettes smoked per 24 hours.

The suppressive impact of chemical matters
confained in tobacco smoke on the immune system
of humans was also identified in other terms, i.e. by
analysing the data with respect to the number of
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cigarettes smoked per 24 hours. When comparing
the immunological indices of smokers consuming 11—
20 and 1-10 cig. / 24 h, the following indices were
found suppressed in the contaminated Trakai dis-
trict group: leukocytes (8%), neutrophils (11%), CD4
(11%), CD16 (14% and 25%). No suppression was
observed in the slightly contaminated Sirvintos dis-
trict.

From the obtained results it can be summarised
that both intensive smoking and long-term residence
in an area contaminated with industrial siftings have
a suppressive impact on the immune system of
humans.

CONCLUSIONS

1. The immune functions of smokers of Trakai and
Sirvintos districts are stimulated, in comparison to
the immune functions of non-smokers within the
same districts.

2. The immune state of smokers in both Trakai
and Sirvintos districts depends on the number of
cigarettes smoked per 24 hours, as well as on the
place of residence.

3. The immunosupressive impact of chemical
matters contained in tobacco smoke was determined
by comparing the immunological indices of those
who smoke 11-20 and 1-10 cig. / 24 h in the con-
taminated Trakai district (leukocytes, neutrophils,
CD4 and CD16 were lower). No such differences
were found in the matched groups of the slightly
contaminated Sirvintos district.
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GYVENTOJU IMUNINES BUKLES
PRIKLAUSOMYBE NUO TABAKO RUKYMO.
3 DALIS

Santrauka

I veikianCius organizma jvairius veiksnius imuniné sistema
atsako nuolat kintan¢ia funkcija — besiformuojanc¢iomis
supresinémis ir stimuliacinémis reakcijomis. Misy ankstesni
darbai parodé, kad viena i§ imuninés sistemos funkcijos
sutrikimo priezasCiy — aplinkos terSimas. Tod¢l Sio darbo

tikslas buvo tirti pramoninémis iSlakomis uZter§to rajono
(Trakai, n = 282) ir jomis silpniau uztersto rajono (Sirvintos,
n = 282) gyventojy imuninés homeostazés sutrikimus
priklausomai nuo tabako riikymo intensyvumo. Pagal ra-
kymo intensyvumg tiriamieji buvo suskirstyti i 4 grupes: I —
neriikantieji, II — silpnai ritkantys (1-10 cigareciu/24 val);
IIT — vidutini8kai rukantys (11-20 cigareciy/24 val.); IV -
daug ritkantys (daugiau 20 cigareciy/24 val.). Nustatyta, kad
organizmo imunings sistemos funkcijai tur¢jo jtaka uzterStoje
pramoninémis iSlakomis aplinkoje gyvenanciy Zmoniy
suriikyty cigareCiy skaicius per parg. Tabako diimy cheminiy
medziagy imunosupresinis poveikis yra nustatytas lyginant
uzterSto pramoninémis iSlakomis Traky rajono ritkanciyjy
po 11-20 ir po 1-10 cigare¢iy per para imunologinius
rodiklius (pirmuyjy buvo mazesni leukocitai, neutrofilai, CD4,
CD16). Tuo tarpu silpniau uZter§to pramoninémis i§lakomis
Sirvinty rajono tokiose paciose grupése skirtumy nerasta.
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