Bulletin of Experimental Biology and Medicine, Vol. 121, Ne 1, January, 1996 83
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Examinations of patients with breast cancer and mammary fibroadenomatosis suggest a re-
lationship between the secretion of interleukin-1p and tumor necrosis factor by blood mono-
nuclears, on the one hand, and patients’ age, body weight, and body fat, on the other. A
modifying (discoordinating) role of tobacco smoking in the realization of this process is noted.
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Cytokines belonging to the group of interleukin-1 (IL-
1)tumor necrosis factor (TNF) are characterized by a
broad spectrum of effects including, among others,
both a modification of the growth of normal and trans-
formed cells and an influence on lipid metabolism and
the status of fat and muscle tissue [3,6,7]. At present
opinions on the production of these cytokines in can-
cer patients, specifically, women with breast cancer,
vary [4,8,9]. Apart from the possible impact of the clini-
cal stage of the process, one of the causes of the con-
tradictory data may be the fact that the majority of re-
ported studies (particularly at the initial stages) were
carried out with patients’ blood sera, and in only a few
was the secretion of cytokines by blood mononuclears
assessed directly. In addition, analyses have not al-
ways taken account of the patients’ age and smoking
habits, and, as a rule, have disregarded body weight,
despite the recent controversy about the role of exces-
sive body weight as a risk factor for the post- and pre-
menopausal forms of breast cancer (an elevated risk
in the former case and a lowered risk in the latter)
[1,5]. Our study is an attempt to fill in these gaps.
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MATERIALS AND METHODS

Seventy-one women were examined: 22 healthy wo-
men aged 21 to 68, 39 patients with breast cancer
aged 32 to 71, and 10 patients with mammary fibro-
adenomatosis (FAD) aged 30 to 68. The majority of
breast cancer patients (n=31, 79.5%) were in the early
(I-11) clinical stage of the tumor process. Blood for
examination was collected from the ulnar vein in the
morning on an empty stomach, and mononuclears
were isolated from heparin-treated plasma by centrifug-
ing at 400 g in verograffin-ficoll (d=1.077). Washed
cells were suspended in medium RPMI-1640 with 10%
inactivated serum of donors with blood group IV (AB),
penicillin, and streptomycin, and incubated in a con-
centration of 1x10%ml in the absence or presence of
lipopolysaccharide (10 ug/mi, E. coli 055:B5, Sigma)
for 24 h at 37°C in an atmosphere with 5% CO, and
95% air. In supernatants collected after centrifuging
(1200 rpm for 10 min) the content of IL-18 and TNF-a
was measured using enzyme immunoassay kits (Re-
search Institute of Extra-Pure Biological Preparations,
St. Petersburg). The sensitivity of the method with
these kits is 20 to 50 ng/ml. The intensity of the color
reaction was measured with Labsystems Multiscan
equipment. Anthropometric measurements, including
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Fig. 1.  Relationship between the secretion of cytokines by blood
mononuclears and body composition (fat and lean mass) in patients
with breast cancer. a) comparison with data on the content of lean
mass; b) comparison with data on the content of body fat. 7) lower
tertile of lean mass content (21.282.0 kg), 2) upper tertile of lean
mass content (46.162.2 kg), 3) lower tertile of body fat content
(30.261.1%), 4) upper tertile of body fat content (43.1€0.5%). Light
bars: basal secretion of TNF, cross-hatched bars: stimulated
secretion of IL-1B.

assessment of body fat and lean muscle, were carried
routinely [2]. Results were statistically processed using
the 95% level of significance in estimating the reliabil-
ity of differences.

RESULTS

No differences were observed in the basal and stimu-
lated production of cytokines by mononuclears in heal-
thy women and patients with breast cancer and FAD
(Table 1). Only in breast cancer patients aged under
50 was a reduction of stimulated secretion of IL-13
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(p<0.05) and TNF (p>0.1) noted in comparison with the
group of healthy women and FAD patients (Table 2).

With increasing obesity in patients with breast
cancer (groups of patients with Broca’s index of <5%,
5-19.9%, and 220% were compared) a tendency was
observed for TNF secretion by blood mononuclears to
drop in the absence of appreciable shifts in the pro-
duction of IL-1B (data not presented). On the other
hand, analysis of the relationship between the above
parameters and body composition in breast cancer
patients revealed that TNF secretion by mononuclears
fell as both fat and lean body mass increased, whe-
reas IL-1p production tended to decline only as the
amount of lean mass increased (Fig. 1).

Comparison of cytokine production in smokers
and nonsmokers revealed that whereas before age 50
smoking is associated with a trend toward a rise of IL-
18 and TNF production by blood mononuclears, after
age 50 the trend switches to the opposite, that is,
secretion of the cytokines decreases in smoking wo-
men from the older group; the detected reguiarities are
more evident in patients with breast cancer (Table 3).

The results of this study suggest that the produc-
tion of IL-18 and TNF by blood mononuclears at a
relatively early stage of the tumor process in the breast
is less modulated under the influence of the tumor
proper and more so under the influence of such fac-
tors as age, body weight, and, specifically, body com-
position (proportion of fat and lean mass). The effect
of smoking is dubious. This may be due to both the
modifying (discoordinating) effect of this factor on the
“normal” (usual) relationships between body weight
(composition) and some other parameters [2] and the
age-associated effect of smoking on signal transfer
and perception in some cells. The fact that changes in

TABLE 1. Secretion of Cytokines by Blood Mononuclears in Healthy Women and Patients

IL-1B, ng/ml TNF, ng/ml
Group Numper P. na 9
of examinees basal stimulated basal stimulated
Healthy 22 0.79£0.24 1.4410.34 2.17+1.63 2.28+0.32
FAD 10 0.5910.27* 2.12+0.67* 2.38%0.66 3.36+0.70
Breast cancer 39 0.67+0.15* 1.19+0.17* 1.80+0.26 1.9610.23
Note. An asterisk shows reliable differences between basal and stimulated secretion (p<0.05).
TABLE 2. Secretion of Cytokines by Blood Mononuclears in Women of Different Age
IL-18, ng/mi TNF, ng/ml
Group Age (years) Numb_er of b. 79 9
examinees basal stimulated basal stimulated
Healthy+FAD Under 50 (37+1.3) 26 0.78+0.21 2.09+0.36* 2.35x0.29 2.74+0.36
Over 50 (61.7+3.5) 6 0.50%0.37 0.99+0.66 1.794£0.55 2.01+£0.78
Breast cancer Under 50 (42.5+1.6) 21 0.94+0.24 1.22+0.20* 1.93+0.41 1.86+0.36
Over 50 (59.411.4) 18 0.5440.17 1.12x0.28 1.76+0.18 2.10+0.33

Note. An asterisk shows reliable differences between the groups (p<0.05).
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TABLE 3. Secretion of Cytokines by Blood Mononuclears in Smoking and Nonsmoking Breast Cancer Patients
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Group Age (years) Numb_er of IL-1B, ng/mi TNF, ng/mi
examinees basal stimulated basal T stimulated
Under 50 (42+1.0) Nonsmokers 12 0.50+0.11 1.13%£0.32 1.3440.37 | 1.3320.35
Smokers 9 1.20+0.50 1.3410.34 2.7340.83 [ 2.35x0.71
Over 50 (59.4%1.4) Nonsmokers 11 0.7940.25* 1.84+0.39* 2.25+0.52 2.68+0.47
Smokers 7 0.14+0.03* 0.35+0.15* 0.9920.44 I 1.4820.66

Note. An asterisk shows reliable differences between the groups (p<0.05).
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