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Environmental pollution and consumption of alcohol evoke various immuno-
modulations promoting the progress of different pathologies. The purpose of this study
was to evaluate the influence of alcohol consumption intensity on the immune system
functions of humans living in ecologically different regions, i.e. in a district polluted
with industrial siftings (Trakai, n=270) and in a relatively clean district (Sirvintos,
n=250). In the Trakai cohort 96% and in Sirvintos group 89% of persons consumed al-
cohol. With regard to alcohol consumption habits the immunohaematological indices
were investigated in the following four groups: abstinents, light alcohol users, moder-
ate alcohol users and alcohol abusers. We determined the compensatory mechanisms
of immune system functions of moderate alcohol users and alcohol abusers in compar-
ison with abstinents in the relatively clean Sirvintos district. In the Trakai district pol-
luted with industrial siftings such compensatory reactions where not found. Thus,
damage to the immune system functions is not only an endogenous risk factor for many
diseases, but also an indicator of organism injury. This investigation stated, that immu-
nity disturbance in humans depends on alcohol consumption intensity and place of res-
idence.
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Introduction

The main role of the immune system is to maintain homeostasis and sustain
host defence. Environmental pollution with industrial siftings influences functions
of the human organism and is associated with various changes in the inner me-
dium.

Disbalance of immune functions as a stress factor for the homeostasis of the
organism is very important. The influence of industrial pollutants and other harm-
ful factors exhaust the protective powers of the organism and impairs its immu-
nity. Extensive evidence has been accumulated on the health-related effects of air
pollution, which induces impairment of chronic respiratory and cardiovascular
diseases, alteration of host defenses and possibly contributes also to cancer devel-
opment, etc. [1-3].

Alcohol consumption in the long run damages the organism and may evoke
several diseases. Alcoholic drinks damage the organism not only by the ethanol
itself, but also by the substances formed during its metabolism. The effect of alco-
hol depends on the type of drink (beer, wine or spirits). Alcohol consumers may
differ in other aspects of their lifestyle and thereby they can be at different stages of
development of their disease [4—6]. The damage of the organism’s somatic cells
may alter various functions of the immune and other systems. Even acute, moder-
ate alcohol consumption modulates the strength of immune functions that may fur-
ther contribute to the reduction of immunity and host defense [7]. Alcohol exerts a
variety of short and long-term effects on cell mediated and humoral immune re-
sponse. Decreased antigen presenting cell function appears to be a key element in
the ethanol induced reduction of cell-mediated immunity [8, 9].

This work is the continuation of a series of publications with the framework
of the state scientific program “Ecological sustainability of regional development
in a historical perspective: Lithuanian case studies” (1992—-1997). Studies about
the dependence of human immunity on environmental pollution, age, gender, and
the changes of humans’ immune state with respect to tobacco smoking and cancer
risk were already published [10-12].

Our earlier investigations showed that the immune state of alcohol users de-
pended on the place of residence and gender [13]. Therefore we considered it pur-
poseful to elucidate whether alcohol consumption (amount and frequency) may
lead to some immunomodulation. Therefore, the aim of this study was to assess the
influence of alcohol consumption (amount and frequency) on the immunohomeo-
stasis of humans living in ecologically different regions, i.e. in a district contami-
nated with industrial siftings (Trakai) and in a relatively clean district (Sirvintos).
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Materials and methods

The immune state was investigated in 270 humans (126 males and 144 fe-
males) who lived in a contaminated district (Trakai) and in 250 humans (124 males
and 126 females) who lived for many years in a conventionally clearer district
(Sirvintos). The age of the individuals was 20-64 years. In the Trakai cohort 96%
of persons (99% of males and 93% of females) and in Sirvintos 89% (96% of
males and 82% of females) regularly consumed alcohol. With reference to the
strength of alcoholic beverages and alcohol consumption frequency the immuno-
haematological indices were investigated in the following four groups:

1) abstinents,

2) light alcohol users (wine or bear rarely),

3) moderate alcohol users (1-3 times per month not less than 250 g of spir-
its),

4) alcohol abusers (once or more per week more than 250 g of spirits).

The indices of cellular immunity determined for all the investigated persons
were the following: total leukocyte number, lymphocyte, monocyte and
neutrophile percentage and absolute number, total T lymphocyte population
(CD5"), T helpers (CD4"), T cytotoxic/ suppressors (CD8"), immunoregulation
index (CD4'/CDS8"), B lymphocytes (CD72"), NK cells (CD16") (Sorbent, Rus-
sia). Percentage rate and absolute number of lymphocyte populations and
subpopulations were also determined. In addition, to evaluate the immune state, 2
indices of blood neutrophils’ phagocytic activity (phagocytosis index — Phl and
phagocytosis number — PhN) were employed. To evaluate the humoral immunity
concentrations of IgG, IgA and IgM (N. F. Gamaleya Institute of Epidemiology
and Microbiology of Academy if Medical Sciences, Russia) in blood serum were
studied. The leukocyte formula was determined. The investigations were carried
out by routine laboratory methods [14].

The data were evaluated employing Student’s test in accordance with the
STATGRAPH and EXCEL (version 5) programs with Confidence Interval Analy-
sis method. The differences of comparative quantities were estimated as reliable at
p=0.05, and as tendencies to differ in the corresponding indices at 0.05 <p=0.1.
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Results

Trakai district. A comparison of the immunological indices of Trakai dis-
trict light alcohol users and abstinents showed a tendency of a decrease in the
immunoregulatory CD4 /CD8 "index (17%) and PhN (1%) and a markedly higher
rate of CD8" (15%) in the former group (Tables II, III).

While comparing the immunological indices of moderate alcohol consum-
ers with those of abstinents in the former the rate of CD4" tended to be lower (9%),
the immunoregulatory index CD4/CDS8" was essentially lower (22%), and the in-
cidence of CD8" cells tended to be higher (15%). IgA concentration in the blood
serum was reliably higher (29%) (Tables II, III).

While comparing data on alcohol abusers and abstinents, a tendency to a
lower CD4"/CD8" index (by 17%), a markedly higher CD8" rate (by 19%) and a
tendency to a higher IgA concentration in blood serum (by 23%) were found (Ta-
bles II, III).

Some cellular immunity indices of the Trakai cohort, independently of al-
cohol consumption level, were lower than the analogous indices in the abstinents’
group. The immunoregulatory CD4"/CD8" index was reliably lower (by 17—
22%). The CD8" rate was higher (by 15-19%) in all three groups (light and moder-
ate alcohol users, alcohol abusers) in comparison to the same indices of abstinents.

Sirvintos district. When comparing the haematological and immunological
indices of light-alcohol users with the same indices of abstinents, the following in-
dices showed a tendency to be lower in the former: the absolute monocyte (25%)
and CD4" counts (12%), the PhI (8%), PhN (1%). The absolute quantity of CD8"
was higher (20%) and IgA concentration in blood serum had a tendency to be
higher by 6% (Tables I, 11, I1I). In moderate alcohol consumers the absolute quan-
tity of CD4" had a tendency to be lower (by 12%) in comparison with the analo-
gous index in abstinents (n=32). Also the IgM concentrations in their blood sera
were essentially lower (by 17%). The percentage of monocytes, the absolute quan-
tity of CD16" and the IgA concentration in the blood serum were higher by 17%,
33% and 19%, respectively (Tables I, 11, III).

In Sirvintos district alcohol abusers, the phagocytosis index (PhI) and IgM
concentration in blood serum had a tendency to be lower (by 13% and 17%) than
the same indices in abstinents, but the absolute number of CD16" and the percent-
age of monocytes had a tendency to be higher (by 33% and 17%, respectively).

In Sirvintos district immunostimulation was more pronounced in moderate
alcohol consumers then in the abstinents. The absolute quantity of CD16", IgA
concentration in blood serum and the rate of monocytes were also higher (by 30%,
19% and 17%, respectively).
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Discussion

A reduced immunoregulatory CD4"/CD8" ratio and upregulated CD8" in-
dex were characteristic of all three alcohol consumption groups of the Trakai co-
hort in comparison with the abstinents. Recent investigations have shown that
CD8" cells fulfil not only cytotoxic but also immune response suppressing func-
tions [15].

Our results showed that some cellular immunity indices of Sirvintos district
inhabitants were more sensitive to the influence of light alcoholic beverages than
those of abstinents in comparison with the same data on the Trakai cohort. Light
alcohol consumption triggered a decrease of four indices (monocytes, CD4", Phl,
PhN) in the Sirvintos cohort whereas moderate alcohol consumption and exces-
sive drinking provoked a reduction of two indices (CD4" and IgM). However, in
the two latter groups, which preserved immune homeostasis, also compensatory
mechanisms (increased number of monocytes, CD16" cells and IgA concentration
in the blood serum) were revealed.

Our earlier investigations showed that the immune functions of alcohol
consumers (without reference to alcohol amount and frequency) from a district
contaminated with industrial siftings (Trakai) was stimulated more strongly in
comparison with the immune functions of the matched cohort from a relatively
non-contaminated (Sirvintos) district. However the immunocompetence of absti-
nents living in ecologically different regions practically did not differ [13]. We ex-
plained this fact by the influence of tobacco smoking. Previous data showed that
the immune functions in smokers of both Trakai and Sirvintos districts were en-
hanced in comparison with the same functions of non-smokers from both districts.
Stimulation of the functions of the immune system was however more evident
among smokers from Trakai district. On the other hand, there was suppressive im-
pact of environmental contamination with industrial siftings on the immune sys-
tem of Trakai district non-smokers revealed in comparison with the same func-
tions of non-smokers from Sirvintos district [11]. Therefore immunity differences
between the Trakai and Sirvintos cohorts may be determined by such immuno-
modulatory factors as environmental pollution and tobacco smoking. The impact
of these factors disturbs the immune functions of Trakai district inhabitants, there-
fore their immune reactions to alcohol consumption amount and frequency may
differ from the same reactions of this relatively clean Sirvintos district inhabitants.

The risk of many diseases increases when alcohol consumption is combined
with cigarette smoking. Heavy drinkers frequently are heavy smokers, and are ex-
posed to a higher risk of upper digestive tract cancer and other pathologies [16].
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Deleterious effects of alcohol consumption on the immune system and its distur-
bance may be an endogenous risk factor for the development of many diseases.

In conclusion, our data demonstrated that the reaction of immune functions

to alcohol consumption amount and frequency is different in people living in re-
gions with different levels of industrial pollution. We detected the compensatory
mechanisms of immune functions in the relatively clean Sirvintos district in a co-
hort of moderate alcohol users and alcohol abusers. However in the cohort from a
district contaminated with industrial siftings no such mechanisms were elucidated.
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