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In recent years researchers have devoted considerable at-
tention to the development of immunomodulators based
on various strains of lactic acid bacteria that have immu-
nomodulatory, antitumor, anti-infectious and anti-radia-
tion properties, and also reduce the undesirable toxic ef-
fects of drugs.

Blastolen (Blastomunil) is an immunomodulator of nat-
ural origin, active ingredient of which is peptidoglycan
from the cell wall of lactic acid bacteria (Lactobacillus
delbrucci), which has nonspecific antigenic properties
and triggers an innate immune reaction, mainly by acti-
vation of macrophages. In the international anatomical-
therapeutic-chemical classification, the drug has code
LO3A X21 **: belongs to the group called «Cytokines
and immunomodulators», «Other immunostimulants»
(L03 «Immunomodulators», LO3A «Immunostimulants»).

Blastolen has immunotropic, interferonogenic (promotes
the induction of endogenous interferon), indirect antivi-
ral, indirect antibacterial, microcirculatory and reparative
properties [2]. The main feature of Blastolen is the activa-
tion of mononuclear phagocytes and dendritic cells through
the inclusion of evolutionary mechanisms of hereditary im-
munity [1].
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The action of the drug was studied in diseases that are
accompanied by a secondary immunodeficiency with leu-
kopenia, namely, with surgical, chemo- radiotherapy
of cancer patients and patients with leukemia, in anti-in-
flammatory, antiviral, antibacterial complex therapy of var-
ious acute and chronic human diseases, including broncho-
pulmonary system, patients with AIDS, trophic ulcers, and
attenuated patients [6], [10]. An additional use of the im-
munomodulator in the complex treatment of patients with
mild COPD leads to a more significant inhibition of the
systemic inflammatory process, manifested by a predom-
inant decrease in the levels of proinflammatory cytokines
and the restoration of the ratio between pro- and anti-in-
flammatory cytokines, as well as some decrease in the ac-
tivity of local inflammation (more pronounced when inha-
lation administration of the drug) [4].

There is an experience of application bacterial immu-
nomodulator in complex therapy of patients with chemo-
resistant destructive pulmonary tuberculosis, which leads
to stimulation of functional activity of monocytes due
to the growth of active forms of oxygen, a decrease in the
level of circulating immune complexes (medium sized) and
a positive therapeutic effect of treatment with a reduction
in periods of decrease in infiltrative changes in the lungs,
an increase in the proportion of patients who have lost




caverns in the lungs, and a reduction in the length of stay
in the hospital [3].

Frequent exacerbations of COPD and CB in patients, of-
ten observed after an acute respiratory illness, gave the ba-
sis for research the effectiveness of the drug Blastolen for
the prevention of exacerbations of respiratory system dis-
eases in patients in the phase of remission, which makes
the study relevant.

The aim of this work was to evaluate the efficacy
of Blastolen on the amount of exacerbations observed dur-
ing the year and its effect on the state of the immune sys-
tem of patients with COPD and CB.

Materials and methods

This work was funded by the state budget of Ukraine.

The study included 17 patients, which were observed
in the SO «National institute of phthisiology and pulm-
onology named after F.G. Yanovsky NAMS of Ukraine».
The middle age (61, 1 £ 1,9) years (from 49 to 70 years),
of whom men — 10 (59%) and women — 7 (41%). Among
them were 10 patients with chronic obstructive pulmo-
nary disease (COPD) in remission phase the middle-aged
(57.9 £ 2.8) years, of which 3 patients were in group B,
2 patients in group C, 5 patients in group D, and 7 patients

with chronic bronchitis (CB) in the remission phase of mid-
dle age (63.5 £ 2.3) years.

The clinical diagnosis of COPD and CB was established
in accordance with the accepted classification recommen-
dations based on the data of the general clinical, functional,
bronchological examination and was verified accord-
ing to the characteristics of the patient groups in accor-
dance with the Order of the Ministry of Health of Ukraine
No. 555 of June 27, 2013 [7]. Patients signed informed
consent to participate in the study. All patients underwent
a general blood test with determination of lymphocytes,
monocytes, neutrophils in peripheral blood.

Immunological study of peripheral blood of patients was
carried out twice before the immunomodulator Blastolen
administration and 2—3 weeks after the end of the course
(only 7—8 weeks after the start of treatment). Immunological
examination of patients assessed:

— the state of the phagocytic immune link by the con-
tent of granulocytes and monocytes in the blood, their
ability to absorb test objects (Staphilococcus aureus), the
phagocytosis and phagocytic numbers monocytes and neu-
trophils, labeled with fluorochromes (FITC), and the lev-
els of their oxygen-dependent metabolism by spontaneous
formation of active forms of oxygen (ROS) by cells and

Table 1- Cellular immunity factors in patients with COPD and CB before and after taking of Blastolen (M £ m)

Patients (n = 17)
Indicators of peripheral blood persgﬁzlzzt 17) before after

treatment with the immunomodulator
Number of leukocytes (10°/L) 6,4 +0,3 71+0,8 58+0,9
Absolute number of lymphocytes (10°/L) 2,09 £ 0,13 1,94 £ 0,20 1,83 £ 0,51
Relative number of lymphocytes (%) 32,5+1,3 28,7+ 3,6 30,546
Absolute number of monocytes (10%/L) 0,40 + 0,03 0,30 + 0,05 0,20 £ 0,05 *
Relative amount of monocytes (%) 6,2+ 0,4 45+0,3* 44%0,9
Absolute number of neutrophilic granulocytes (109/L) 3,94 + 0,19 4,89 = 0,71 3,78 0,73
Relative number of neutrophilic granulocytes (%) 61,4+1,3 66,7 + 3,4 65,247
Indicator of granulocyte phagocytosis (%) 495+22 52,4 +5,0 48,8 +6,5
Phagocytic number of granulocytes (c u.) 15,5+ 0,8 13,6 +2,5 145+£22
Ec;r’;rg)itti;):ecgue;c(tlvs)forms of oxygen by granulocytes: 14912 18.8+38 111+ 34
— stimulated (c u.) 115,5+ 16,8 62,1 +124* 67,3 +22,2
stimulation coefficient (c u) 78+1,0 36+0,7* 72+171%
Indicator of phagocytosis of monocytes (%) 416+1,8 46,4+6,9 42,3+5,3
Phagocytic number of monocytes (c u) 11,3+ 0,6 10,7 £ 2,2 10,7 £1,2
:g;wte:;%rlgl?gtli]\)/e forms of oxygen by monocytes: — 88.8+52 485+185* 534 + 151
- stimulated (c u) 152,7 + 13,0 222,7 £ 93,9 243,5 + 103,9
stimulation coefficient (c u) 1,8+0,2 43+0,8"* 45+09"*

Notes: * — the difference between this indicator and the indicator of a healthy group is statistically verified (p < 0,05).
1| — statistically verified (by U — Wilcoxon criterion) direction of change: indicator in the dynamics of treatment: increased / decreased (p<0,05).
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after stimulation with zymosan, with calculation of the co-
efficient stimulation equal to the ratio of stimulated ROS
to spontaneous ROS by the method of flow cytofluorim-
etry [9].

— the levels of circulating immune complexes (CICs)
of medium and small size were evaluated in the micropre-
cipitate test in polyethylene glycol (characterized by func-
tional activity of B-lymphocytes) using the commercial test
systems of the «Ham-Medica» (Russia) and taking into ac-
count the results of the pQuant analyzer spectrophotome-
ter (BioTek, USA); [8];

— the cytokines and C-reactive protein (C-RP) content
in the serum was determined by ELISA using commer-
cial test systems: TNFa, IL-4, IL-8, IL-17A (« Cytokin «,
Russia); C-RP («Ham», Russia).

The control group consisted of 17 volunteers (blood do-
nors) without clinical signs of somatic and infectious pa-
thology at the age of 28 to 67 years, the average age (48,9 +
2,8) years. There were 5 men (29%) and 12 (71%) women.

Patients received injections of Blastolen at 0.6 mg in-
tramuscularly once a week for 5 weeks (5 injections). Six
months later and one year after the end of the Blastolen
injection course, a telephone questionnaire was conducted.

The obtained digital data were processed using the para-
metric (one- and two-sided t-test of Student) and non-
parametric (one- and two-sample Wilcoxon test) statistics
using licensed software products included in the pack-
age Microsoft Office Professional 2007, license Russian
Academic OPEN NolLevel No. 43437596. The results were
presented in the form of n-number of examined patients
in the group, arithmetic mean value (M), arithmetic mean
value error (m). Calculations of the criterial values were
carried out at a given significance level p « 0.05 [4].

Results and discussion

All patients had disorders of the phagocytic link of the
immune system, namely, a decrease in the relative and
absolute amount of peripheral blood monocytes (p <0.05)
(Table 1). At the same time, the decrease in stimulated pro-
duction of the ROS by granulocytes (p <0.05) was accom-
panied by a decrease in the stimulation coefficient of these

cells (p <0.05), which indicated a decrease in their func-
tional reserve. Despite the relatively low level of sponta-
neous production of ROS by peripheral blood monocytes
(p <0.05), the functional reserve of these cells was main-
tained.

In the phase of remission, the activation of the anti-in-
flammatory potential of the immune system was established
in patients, as evidenced by an increase in the serum level
of IL-4 (p <0.05) on the background of the prolongation
of inflammatory changes, which was accompanied by an el-
evated C-reactive protein (C-RP) (p <0.05) and an in-
crease in the CIC level of small size (p <0.05) in the blood.
These changes in the immune system reflected the pres-
ence of a chronic inflammatory process in patients in the
phase of remission of the disease and indicated the inten-
sity of anti-inflammatory immunity (Table 2).

Application of the bacterial immunomodulator in the
phase of remission in patients with COPD and CB led
to an increase in the functional reserve of neutrophils with
a probable increase in their stimulation factor from (3.6 =
0.7) cuto (7.2 £ 1.7) cu at a rate of (7.8 = 1.0) cu, p <0.05.

There was also a decrease in proinflammatory signs
in the patients. Thus, a decrease in the level of small
CICs in serum from (750.6 £ 78.4) to (525.3 £ 88.7) cu,
(norm (544.3 £+ 33.1) cu), p <0.05, could be associated with
an improvement in the function of phagocytes. There was
a decrease in the concentration of C-RP in the blood serum
of patients with (18.8 £ 4.4)mg /1to (79 £2.2) mg /L,
p <0.05, although relative to the control value (3.3 + 0.6)
mg / 1, it remained elevated, p <0.05.

The positive character of the revealed changes in im-
munological parameters was confirmed by clinical indica-
tions. There was a reduction in the frequency of exacerba-
tions in the last year — from (2.6 £ 0.3) times to (1.2 £ 0.5)
times, p <0.05, as well as the duration of exacerbations with
(2.7 £ 0.2) weeks to (1.0 £ 0.3) weeks, p <0.05. In gen-
eral, a positive effect after taking the course of Blastolen
with improvement in the general condition and decrease
in the duration and frequency of exacerbations was ob-
served in 11 of 17 patients (64.7)%, in 6 of them (35.3%)
there was no acute exacerbation per year.

Table 2 — Humoral Immunity Factors in Patients with COPD and CB before and after Blastolen administration (M = m)

Patients (n = 17)
Indicator;lg:) zeripheral Heal::y=p1e7r)sons before after
treatment with the immunomodulator
The level of small CICs (c u) 544,3 + 33,1 750,6 £ 78,4 * 525,3 + 88,7
Content of TNFa (pg/ml) 25,3+5,0 24,0+5,5 28,972
Content of IL-8 (pg/ml) 31,3+3,2 31,3£43 36,8x7,3
Content of IL-4 (pg/ml) 2,4+0,3 59+18"* 55+1,3"
Content of IL-17A (pg/ml) 120,1 £ 29,4 363,9 = 141,8 324,8 + 106,2
C-RP (mg/L) 3,3+0,6 18,8+4,4* 79+22%

Notes: 1. * — the difference between this indicator and the indicator of a healthy group is statistically verified (p < 0,05).
2. # — the change in the indicator in the dynamics of treatment is statistically verified (p < 0,05).
3. 1| — statistically verified (by U — Wilcoxon criterion) direction of change: indicator in the dynamics of treatment: increased / decreased (p<0,05).
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In two patients noted an aggravation of the process, which
quickly passed and did not require the drug to be with-
drawn. One patient noted the appearance of pain in the
joints after taking of Blastolen (connection is unlikely).

Conclusions

1) The administration of a course of injections
of Blastolen is accompanied by immunomodulatory ef-
fect on phagocytes (increase in the functional reserve

Crucok niteparypu

1. Bonoxoscbka B.A., Bacunbes B.I., HaropHa O.B. BnactomyHin. Mpupoanunii imyHomoaynsi-
TOp, BUAINEHU 3 KNITUH MONoYHoKMUcanx 6akTepiit. 3AT «biodapma». 2010. 29 c.

2. BnactomyHun® (Blastomunyl). MHcTpykumsi no npumenenmto. URL: http://compendium.
com.ua/info/168041

3. Pekanosa O.M. Ta iH. 3acTocyBaHHsi 6akTepianbHOro NeNTUAOrNikaHy 3 METO KOpeKLil
cucTeMu rama-iHTepdepoHy y XBOPUX Ha LECTPYKTUBHMWIA TyOEPKyIb03 NereHb. YKp. myabMo-
HoJ. XXypH. 2016. Ne 2. C. 31-32.

4. Jlemko O.l. Ta iH. KomMnnekcHe BiHOBNIOBANbHE NiKyBaHHSI XBOPKX HA XPOHIYHE 0GCTPYK-
TUBHE 3aXBOPIOBAHHS NlereHb i CTagji 3 BUKOPUCTaHHSM iMyHOMOZynsTopa. YKp. MynbMOH. Xyp-
Han. 2012. Ne 3. C. 38-43.

5. Jlanau C.H., Yy6etko MN.H. Ctatnctuyeckne Metoasl B Meanko-61Monornyecknx uccnepo-
BaHWsIX C Ucrnonb3oBaHnem Excel. Knes, MopuoH, 2000. 320 c.

6. Cnixetko 0. Ta iH. Micue iMyHoMoayntol040i Tepanii B KOMMNEKCHOMY NliKyBaHHi MyX/MH-
Hoi xBop0o6U Ta iHLLMX 3axBOpioBaHb. Jlikv Ykpainu. 2005. Ne 3. C. 80-85.

7. Haka3a MO3 YkpaiHu Ne 555 Big 27 yepsHs 2013 p. «Mpo 3aTBEPAXEHHS Ta BMpoOBa-
KEHHSI MeNKO-TEXHONOTYHUX JOKYMEHTIB 3i CTaHAapTH3aLii MeanyHOi 4ONOMOTI NPU XPOHiIY-
HOMy 06CTPYKTMBHOMY 3axBOptoBaHHi nerexb». URL: http://document.ua/pro-zatverdzhennja-ta-
vprovadzhennja-mediko-tehnologichnih-d-doc166218.html.

8. Bacunbesa E.B. v gp. NMpumeHeHne MMMYHODEPMEHTHOIrO aHanusa s OLEHKW FyMo-
PanbHOrO 1 KNETOYHOrO MMMYHHOIO OTBETA Npu Tybepkynese. Pa3BuTie Hay4HbIX NCCNe0Ba-
HUiA 1 HaA30p 3a MHGEKLUMOHHBIMM 3a60neBaHnsMu: MaTepuansl MexXayHap. Hayy. KOH®. MoA.
pegn. A.B. XebpyHa. CM6.: drYH HAMSM umenn Mactepa PocnotpebHaasopa. 2010. C. 6.

9. Koanbyk J1.B. u op. Cuctema UMTOKMHOB, KOMMNEMEHTA U COBPEMEHHBIE METOAbI M-
MyHHOro aHanuaa. M., M3a-Bo Poccuiickoro roc. mea. yH-Ta. 2001. 81 c.

10. MocieHko B.C. Ta iH. EdekTuBHICTb BiTUN3HSIHOTrO iMyHOMOAynsiTopa BnactomyHiny
B KOMMEKCHOMY JiKyBaHHi MYXAMHHOI XBOPOOM Ta iHLIMX 3axBoptoBaHb. KniHiyHa iMyHonoris.
Anepronorisi. InpekTonorisi. 2007. Ne 5. C. 91-94.

of neutrophils), as well as a decrease in the markers
of the inflammatory process — the level of small CIC
and the concentration of C-reactive protein in the blood
of patients.

2) The application of the injection of Blastolen dur-
ing the remission of chronic obstructive pulmonary dis-
ease or chronic bronchitis leads to a reduction in the du-
ration and frequency of exacerbations of the disease during
the year.
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