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Peptides of the immune system are highly effective
regulators of endogenous nature, which orchestrate both
the regulatory and effector functions of neutrophils and
macrophages and participate in the regulation of phago-
cytosis well as in the process of the presentation of
antigens to lymphocytes [4]. Information is available on
the successful use of the complex of cytokines secreted
by lymphocytes of healthy donors or cattle in the treat-
ment of experimental wounds. By participating in
fibroblast activity regulation, cytokines may prevent scar
formation from the coarse-fibered comnective tissue [1].
In addition, cytokines have been found to activate
macrophage function, in particular, the production of
active forms of oxygen [2,3]. However, these processes
have still been studied insufficiently: no information is
available on the effect of the cytokines complex on
reparative processes in mucous membranes.

The purpose of the present work was to study the
influence of the cytokines complex on the O,-de-
pendent function of phagocytes of an experimental
wound of the rat vagina.

MATERIALS AND METHODS

Supematant containing the natural cytokines complex
was obtained in a mononuclear cell culture isolated
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from rat peripheral blood after Boyum [5]. Five x10¢
of the mononuclears obtained were stimulated with
PHA (Bulgaria) in a concentration of 20 ug/mi for 3
h. The cells were then washed free of mitogen and
cultured for 20-24 h in medium 199 containing anti-
biotics: penicillin (100 IU/ml) and streptomycin (100
ng/ml). Fifteen albino nonpedigree rats (males) weigh-
ting 150-200 g were used in the experiments. A stand-
ard model of trauma to the vaginal mucosa was used.
The mucous wall (3X3 mm) of the upper third of the
vagina was dissected with sharp scissors. The treatment
consisted in a daily intravaginal injection of 100 pl of
the cytokines complex for 10 days after the membrane
damage. The animals of the first group were treated
with nondiluted cytokines complex; those of the sec-
ond group were treated with the same complex in a
10-fold dilution with medium 199. The third (control)
group received only medium 199. Each test group con-
sisted of 5 animals. Cytological investigations of vagi-
nal smears were carried out. The smears were obtained
by the intravaginal introduction of 5 ml of medium
199 before the damage (baseline) and then by daily
treatment with medium 199 30 min before the injec-
tion of drugs during 10 days and on days 15, 17, 25,
and 29. For control of the effectiveness of the cyto-
kines complex, the chemiluminescent (CL) activity of
vaginal phagocytes was measured. The smears from
each group were combined, centrifiged for 10 min at
200 g, and the supernatant was decanted. The precipi-
tate was resuspended in 1 ml of medium 199, and the
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Fig.1. Dynamics of postoperative changes in chemiluminescent activity of rat vaginal phagocytes under the influence of the cytokines
complex. 1) control; 2) first group; 3) second group. Abscissa: days; ordinate: mV, X10°

leukocytes count was determined. For astudy of the O,-
dependent function of the vaginal phagocytes, their
spontaneous as well as zymosan-induces chemilu-
minescence was measured on an “LKB 1251 Wallak”
apparatus (Finland). In measuring cuvettes (two paral-
lels for each group) cell suspension was added in such
a way that the final concentration was not greater than
1 mln/ml, and the volume was adjusted to 1 ml by
medium 199. The spontaneous luminescence was meas-
ured in the presence of luminol (50 pl per sample,
final concentration in the sample 10° M) for 5 min,
after which the inductor zymosan (50 pl, concentration
2 mg/ml) was added, and the luminescence was meas-
ured prior to peak formation.

RESULTS

The mean value of the baseline induced chemi-
luminescence (CL) intensity was estimated to be
807+21.5 mV (in the following only data about the
induced CL will be reported) .

In the first group on the first day after the op-
eration a 4-fold increase of the CL intensity was
observed with respect to the baseline (32371156
mV). On the 2nd and 4th days it was almost twice
as high (15374117 and 1472189 mV). On the other
days CL was close to the baseline value. No phago-
cyte activity was detected on the 9th, 15th, and 25th
days (see Fig.1.).

In the second group on the first day a marked 4.5-
fold drop of CL activity was observed - 162126 mV;

on the 2nd and 3rd days it was found to approach the
baseline value, on the 4th day it exceeded the baseline
value 5 times (42212308 mV), and thereafter a CL
decrease was observed to value lower than the baseline,
on the whole, except for the 7th and 10th days
(1445178 and 1639195 mV, respectively).

In the control group a 2-fold increase of CL
intensity was observed on the first day (1949+202
mV), followed by a gradual decrease to the 7th day
(338+£54 mV). On the 8th day a new peak was de-
tected (2838%£317 mV), after which a new decrease
of intensity was noted with a total absence of cell
activity, on the 17h and 29th days.

The results of the cytological study of the smears
show that the number of neutrophils (NP) increases
considerably after the operation: on the 1st-4th days
(35-60%) in the first group, and on the 3rd-7th days
(27-45%, in the second group with respect to the
baseline value (only a few NP in the field of vision)
as well as to the control group, in which only on the
first day were numerous NP (67%) detected.

In the first group on days 1, 2, 4, and 7 single
macrophages (MP) were found in the smears. In the
second group on days 4 and 8 from 8 to 20 MP
were in the field of vision, and isolated ones were
found on days 1, 2, 7, 9, 15, and 25. In the control
group MP were observed from the 2nd to the 9th day
(from single ones in the field of vision to 29%), as
well as on days 17, 25, and 29.

In the smears from the two first groups a signifi-
cant increase of the number of large epithelial round-
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nucleus cells with a large cytoplasm content was de-
tected as compared with the control, in which only
isolated epithelial cells were found in the postoperative
period. Fibroblasts in smears of the first two groups
were found eardier in the postoperative period (1st-10th
days) than in the control group (7th-25th days).

It should also be noted that in the baseline as
well as control smears on days 2, 4, 10, and 15 a
small coccal and bacillus flora was found. No flora
was detected in the first two groups during the en-
tire postoperative period.

The results obtained suggest an activating effect of
the natural cytokines complex on the O, -dependent
function of vaginal phagocytes. This cell function is
attended by phagocytosis and the generation of active
forms of oxygen. The absence of flora observed in the
experimental groups is assumed to be due to the bac-
tericidal effect and to the activated phagocytosis. The
cytokines complex affects the CL activity of cells and
also prolongs the period of high intensity.

From the increase of the epithelium content in
smears from animals treated with cytokines, it may

be assumed that the cytokines complex has an epi-
thelium-forming effect on the vaginal mucosa. The
earlier appearance of fibroblasts in smears from the
first two groups also confirms the acceleration of the
regeneration process in a wound induced by cyto-
kines.

Thus, we established an activating effect of the
natural cytokines complex on phagocytes of rat vagi-
nal mucosa during the postoperative period, as well
as a bactericidal and epithelium-forming effect.
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Amyotrophic lateral sclerosis (ALS) is a chronic pro-
gressive brain disease causing motoneuron degenera-
tion, which is manifested clinically by spastic paresis
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and paralysis, dysphasia and dysphagia, as well as
respiratory distress in the final stages of disease.
Despite the efforts of many years and numerous stud-
ies, the etiology and pathogenesis of ALS remain
unclear, and there is no medical treatment for the
disease. Genetic factors, the effect of heavy metals,
disturbances in parathyroid gland metabolism, hypo-
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