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Summary
Background: Advances in medicine, especially in the field of immunology in oncology, contri­
bute to the development of new ways and methods of treating cancer of the oral cavity and 
oropharynx. Preclinical and clinical studies of cytokine and dendritic cell therapy, blockade of 
immune checkpoints, T cell uptake, treatment with monoclonal antibodies and peptide vac­
cines are performed. Some of these immunotherapeutic drugs are introduced into medical 
practice. Changes in the immune system of patients with cancer of the oral cavity and oropha­
rynx justify the feasibility of further targeted research of new immunotherapeutic effects on 
malignant tumors. Materials and methods: The article represents the data of the analysis of 
antitumor immunity in 61 patients with cancer of the oral cavity and oropharynx who received 
(chemo)radiotherapy against the background of immunotherapy with the immune agent 
containing alpha/ beta-defensins, and compares laboratory indices with clinical observation 
of tumor regression in patients. The influence of the immune agent containing alpha/ beta­
-defensins was determined by analyzing the changes in the absolute and relative numbers 
of lymphocytes, the number of CD3+ T cells, natural killers (NK) and natural killer T cells (NKT 
cells). Results: The preparation containing alpha/ beta-defensins has been found to enhance 
cytostatic antitumor effect of (chemo)radiotherapy, having a dose-dependent and cytopro­
tective effects considering NK cells, so the immune response to the tumor development is 
enhanced with the use of this agent. The data of laboratory examination of immune status 
correspond to the direct results of tumor regression in patients with cancer of the oral cavity 
and oropharynx. Clinically higher regression indices are in patients receiving radiotherapy with 
immunotherapy at doses of 40 and 60 mg. Conclusion: We confirmed the antitumor efficacy of 
the immunomodulatory agent containing alpha/ beta-defensins in the treatment of patients 
with squamous cell carcinoma of the oral cavity and oropharynx and the reasonability of its use  
on the clinic. 
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Introduction
In 2020, the WHO registered 377,713 ca­
ses of oral cancer, with a specific weight 
of 4.2 and ranking the 17th place among 
all oncopathologies. In Ukraine, this type 
of cancer is on the 19th place with an in­
cidence of 3,422  cases and a  specific 
weight of 4.5 [1].

The index of incidence of oropharyn­
geal cancer in the world is 98,412 (spe­
cific weight 1.1), and in Ukraine, this 
index is 1,593  (specific weight 2.2). In 
terms of prevalence, this disease ranks 
the 25th place in the world; in Ukraine, it 
ranks the 24th place [1].

The mortality from oral cancer is 
177,757  in the world and 1,806  in 
Ukraine. Similarly, the mortality from 
oropharyngeal cancer is 48,143 and 876, 
respectively [1].

The abovementioned data show 
that in Ukraine there are high rates 
of morbidity and mortality from can­
cer of the oral cavity and oropharynx, 
so the inclusion of the latest methods 
of influence into the scheme of special 
therapy is relevant and necessary to im­
prove the treatment and reduce the  
mortality.

Today, taking into account the new 
knowledge about immune defects and 
mechanisms of the immune system in 
the carcinogenesis of patients with can­
cer of the oral cavity and oropharynx, it 
is advisable to use immunotherapeutic 
methods of influence in the traditional 
treatment of patients [2].

Using the method of proteolysis of 
proteins of animal origin, scientists of 
the Research and Production Enterprise 
in Kyiv have obtained an immunoprepa­
ration – a complex of proteins and free 
aminoacids, more precisely, alpha- and 
beta-defensins [3,4]. This immune agent 
has antitumor properties, having been 
already used in the treatment of breast 
cancer [5] and lymphoma [6,7]. Previous 
studies have shown that it enhances the 
cytotoxic effect of macrophages against 
tumor cells and increases the num­
ber of T cells. A preparation containing 
alpha/ beta-defensins has a direct as well 
as indirect effects on the patient’s im­
munity through the neuroendocrine 
system. It has also been used as an ad­
junct medicine to the special treatment 
to reduce the toxicity of (chemo)radio­
therapy, and to accelerate recovery pro­
cesses. It facilitates the increase of the 
level of serum interferon g, normalizes 
serum TNF-a (which acts on mast cells), 
affects inflammatory mediators (inhib­
its the production of pro-inflamma­
tory cytokines – IL-4) and reduces sen­
sitization of the organism to foreign  
proteins [3,4].

However, a  preparation containing 
alpha/ beta-defensins has not been used 
in any treatment of patients with can­
cer of the oral cavity and oropharynx, 
and the abovementioned inherent anti­
tumor effects prompted us to study its 
effects in the treatment of patients with 
oropharyngeal cancer.

The aim of the study was an analysis 
of the antitumor efficacy of the immune 
agent containing alpha/ beta-defensins 
in patients with cancer of the oral cav­
ity and oropharynx according to clinical 
and laboratory tests.

Materials and methods
We have performed radiotherapy or 
chemoradiotherapy in 101 patients with 
squamous cell carcinoma of the oral 
cavity and oropharynx at the 1st stage 
of special treatment on the basis of the 
Municipal Non-Profit Enterprise “Pre­
carpathian Clinical Oncology Center of 
Ivano-Frankivsk Regional Council”. Re­
mote gamma therapy was performed 
using a  cobalt-60  device according to 
the scheme: a  single radiation dose of 
2–2.5 Gy to the total radiation dose of 
36–40 Gy. Chemoradiotherapy consisted 
of radiotherapy and chemotherapeu­
tic potentiation with cisplatin through 
a  catheterized superficial temporal or 
external carotid artery on one or both 
sides. Cisplatin infusion was performed 
intraarterially from the date of radiother­
apy at a dose of 20 mg/ m2 for 5 days [8]. 
To increase the effectiveness of antitu­
mor treatment, additional immunother­
apy using the immune agent containing 
alpha/ beta-defensins was performed, 
according to two schemes of its admin­
istration. The first scheme meant intra­
muscular administration of 2.0 mL twice 
a day for 5 days, starting 2 days before 
the initiation of special treatment, and 

Souhrn
Východiska: Pokroky v medicíně, zejména v oblasti imunologie v onkologii, přispívají k vývoji nových způsobů a metod léčby karcinomu ústní 
dutiny a orofaryngu. Jsou prováděny preklinické a klinické studie terapie cytokiny a dendritickými buňkami, blokády imunitních kontrolních 
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jsou zaváděny do lékařské praxe. Změny v imunitním systému pacientů s karcinomem ústní dutiny a orofaryngu odůvodňují proveditelnost 
dalšího cíleného výzkumu nových imunoterapeutických účinků na maligní nádory. Materiály a metody: Článek přináší data z analýzy protiná­
dorové imunity 61 pacientů s karcinomem ústní dutiny a orofaryngu, kteří absolvovali (chemo)radioterapii na pozadí imunoterapie přípravkem 
s alfa/ beta defenziny. Bylo provedeno srovnání laboratorních parametrů s klinickým pozorováním regrese tumoru pacientů. Vliv imunomodulač­
ního přípravku s alfa/ beta defenziny byl určen analýzou změn absolutního a relativního počtu lymfocytů, počtu CD3+ T lymfocytů, přirozených 
zabíječů (natural killers – NK) a NKT lymfocytů. Výsledky: Bylo zjištěno, že imunomodulační přípravek s alfa/ beta difenziny zvyšuje cytostatický 
protinádorový efekt (chemo)radioterapie, má účinek závislý na dávce a cytoprotektivní účinek na NK buňky, takže imunitní odpověď na vývoj 
nádoru je použitím tohoto přípravku zvýšena. Data laboratorního vyšetření stavu imunity odpovídají přímým výsledkům regrese tumoru u pa­
cientů s karcinomem ústní dutiny a orofaryngu. Klinicky vyšší míra regrese byla zaznamenána u pacientů léčených radioterapií a imunoterapií 
v dávkách 40 a 60 mg. Závěr: Stanovili jsme protinádorovou účinnost imunomodulačního přípravku s alfa/ beta defenziny při léčbě pacientů se 
spinocelulárním karcinomem ústní dutiny a orofaryngu a její proveditelnost na klinice.
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who had squamous cell carcinoma 
G3. Among all patients, most of them, 
i.e. 65  (64.4%), had endophytic tumor 
growth, the smallest part of them con­
sisted of 8 (7.9%) patients with an exo­
phytic type and 28 (27.7%) patients had 
a mesophytic type.

Analyzing the treatment in groups, 
in Group I there were 23 (92%) patients 
who received 44–38 Gy at the 1st stage 
of treatment and 1  (4%) patient who 
received 34  and 26  Gy on the back­
ground of immunotherapy with the im­
mune agent containing alpha/ beta-de­
fensins (40 mg). In Group II, 19  (95%) 
patients received 40–36 Gy and 1  (5%) 
patient received 20  Gy. Regional intra-
arterial chemotherapeutic potentiation 
was performed with cisplatin; the total 
dose in each patient was determined in­
dividually in the range 100–190 mg. Im­
munotherapy with the agent contain­
ing alpha/ beta-defensins (40 mg) was 
also performed. Among the patients of 
Group III, 15  (93.7%) patients received 
the planned 36–44 Gy and 1 (6.3%) pa­
tient received 32  Gy, as well as immu­
notherapy with the agent containing 
alpha/ beta-defensins in a  higher dose 
(60 mg). The majority, i.e. 18  (90%) pa­
tients, of Group IV received 36–40  Gy 

of Helsinki. The Ethics Commission of 
Ivano-Frankivsk National Medical Uni­
versity approved the research protocol 
(protocol № 94/ 17, dated 16. 11. 2017).

Among all patients, there were 
88 (87.1%) men and 13 (12.9%) women. 
Fifty-six (55.4%) patients were of work­
ing age (up to 60 years) and 45 (44.6%) 
patients were older than 60. The age 
range of the patients was 33–85 years.

The study included the highest num­
ber of patients with oropharyngeal can­
cer – 36 (35.6%), followed by 22 (21.8%) 
patients with tongue cancer, and with 
16 (15.8%) and 12 (11.8%) patients with 
the cancer of mucous membrane of the 
lateral and the frontal parts of the oral 
cavity, respectively. The analysis of pa­
tients depending on the stage is as fol­
lows: most patients were in stage III – 
49  (48.5%); there were 39  patients in 
stage IVa, 8  (7.9%) in stage II, 4  (3.9%) 
in stage IVb, and 1 (1%) in stage I. As it 
can be seen from Tab. 1, the distribution 
of patients depending on the degree 
of histological differentiation was het­
erogeneous. Squamous cell carcinoma 
G1 was seen in 31 (30.7%) patients, and 
G2 in 2 (51.5%) patients, who were the 
largest part of the population. The least 
part consisted of 18  (17.8%) patients 

2.0 mL once a day (total dose (TD) 40 mg) 
for the next 10 days. The second scheme 
of the introduction of the immune agent 
containing alpha/ beta-defensins meant 
increasing the intramuscular dose to 
2.0 mL twice a day for 10 days, starting 
2 days before the beginning of special 
treatment, and 2.0 mL once a day for the 
next 10 days (TD 60 mg).

Depending on the method of treat­
ment, patients were divided into groups: 
Group I (RT-IT) consisting of 25 patients 
who received radiotherapy and immu­
notherapy with preparation containing 
alpha/ beta-defensins (40 mg); Group II 
(CT/ RT-IT) consisting of 20 patients who 
received chemoradiotherapy and im­
munotherapy; Group III (RT-2IT) consist­
ing of 16 patients who received gamma 
therapy against the background of im­
munotherapy in the increased doses 
(60 mg); Group IV (RT) consisting of 
20 patients who received radiotherapy; 
Group V  (CT/ RT) consisting of 20  pa­
tients treated with chemoradiother­
apy without immunotherapy. Groups 
IV and V  were the comparison groups. 
All patients were acquainted with the 
treatment plan, which was certified by 
signing a written informed consent, fol­
lowing the principles of the Declaration 

Tab. 1. Distribution of patients of all groups according to the localization, growth form, histological differentiation and stage of 
the tumor.							     

Localization Exo-
phyte
abs.

Endo-
phyte
abs.

Meso-
phyte
abs.

G1
abs.

G2
abs.

G3
abs.

І
abs.

ІІ
abs.

ІІІ
abs.

ІVa
abs.

ІVb
abs.

Total
abs. 

oropharynx 5 18 13 6 20 10 5 14 15 2 36

tongue 2 14 6 10 9 3 1 1 18 2 22

oral cavity, lateral part 15 1 8 6 2 2 7 6 1 16

oral cavity, frontal part 1 7 4 3 7 2 6 6 12

mucous membrane of alveolar  
process of the lower jaw

4 2 2 3 1 6 6

mucous membrane of alveolar  
process of the upper jaw

1 1 1 1

retromolar area 3 3 2 1 3

hard palate 1 2 1 2 1 1 1 3

mucous membrane of the cheek 2 2 1 1 2

Total 8 65 28 31 52 18 1 8 49 39 4 101

abs. – absolute number
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nonparametric criteria: Kruskal-Wallis 
test and Dunn or Mann-Whitney tests 
for pairwise comparison, taking into ac­
count the Bonferroni correction. The dif­
ferences in the groups were given in the 
form of P indicating the level of signifi­
cance. It was believed that the data dif­
fer in P < 0.05. The median values were 
given to describe the data in the groups. 
The diagrams were provided in the form 
of columns with indications (95% CI).

Results and discussion 
Comparative dynamics of tumor regres­
sion between patients of all groups on 
average at 20 Gy shows different data. 
The average rates of tumor regres­
sion were as follows: Group I – 37.60% 
(±2.83), Group II – 28.25% (±2.39), Group 
III – 33.44% (±2.69). In the comparison 
groups, the average rates of tumor re­
gression were as follows: Group IV – 20% 
(±2.99) and Group V – 24.50% (±1.95). At 
this period of treatment according to av­
erage rates of tumor regression, the best 
results were in Groups I and III; the worst 
results were in Group IV. 

blood of patients: the number of CD3+ 
(T cells); CD3–CD16+CD56+ (natural kill­
ers – NK cells); CD3+CD16+CD56+ (nat­
ural killer T cells – NKT cells) using a set 
of monoclonal antibodies CD3-FITC/ CD 
(16+CD56) with a single and triple label 
to CD markers of lymphocytes pro­
duced by IOTest. Cell identification was 
performed by indirect immunofluores­
cence, and cell counting was performed 
using an Epics XL (USA) laser flow cyto­
fluorimeter based on the laboratory of 
immunology and molecular biology of 
the O. O. Bohomolets Scientific-Research 
Institute of Experimental and Clinical 
Medicine of the National Medical Uni­
versity. Laboratory studies as well as re­
gression observations were performed 
before the treatment and after the com­
pletion of immunotherapy (at a  dose  
of 20 Gy).

Statistical analysis of the results was 
performed using the IBM SPSS Statistics 
23. The verification of the distribution 
was performed using the Shapiro-Wilk 
test. Most parameters did not reflect the 
normal distribution, so there were used 

and 1  (5%) patient received 22  and 
20 Gy. There were 19 (95%) patients of 
Group V at the 1st stage of special treat­
ment who received 40–36 Gy and 1 (5%) 
patient received 34 Gy. All patients re­
ceived a total of 100–210 mg of chemo­
therapeutic potentiation with cisplatin 
according to the scheme.

According to clinical examination, 
laboratory diagnostics, ultrasound ex­
amination, computed tomography and 
magnetic resonance imaging, the size of 
the tumor and metastatic lymph nodes 
were assessed and compared with the 
initial data in patients who received spe­
cial treatment with and without immu­
notherapy. Tumor regression was re­
corded halfway through treatment, at 
the end and before the 2nd stage of spe­
cial treatment (3–4  weeks after the 1st 
stage). 

Laboratory studies have allowed us 
to assess the antitumor immune re­
sponse of the patient under the influ­
ence of immune agent alpha/ beta-de­
fensins. We have studied the systemic 
cellular antitumor immunity in the 

Graph 1. Comparative dynamics of tumor regression in patients of all groups 

with 20 Gy of (chemo)radiotherapy.
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before the 2 nd stage of special treatment. 
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Graph 1. Comparative dynamics of tumor regression in patients of all groups 

with 20 Gy of (chemo)radiotherapy.
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average index is in Group IV having re­
ceived only radiotherapy.

Tumor regression was also determined 
in patients of all groups before the 
2nd stage of treatment. Graph 3  shows 
high regression rates, more than 75% in 
Group I as well as in Group II. It should 
be noted that in Group I there were 2 pa­
tients and in Group III 3  patients with 
100% regression of the tumor before the 
2nd stage of treatment, and 1 patient in 
each of Groups IV and V.

The average value of tumor regres­
sion was 74.05% (±4.32) in Group I, 
63.67  (±4.04) in Group II and 71.25% 
(±4.27) in Group III. In the comparison 
groups, the average regression rates are 

was tumor regression more than 75%  
(Graph 2).

The average values of tumor regres­
sion are 51.0% (±3.82) in Group I, 48.16% 
(±2.92) in Group II, 53.13% (±3.38) in 
Group III, 35.50% (±3.28) in Group IV 
and 42.5% (±3.0) in Group V. Accord­
ing to these data, reliable indicators of 
tumor regression are between Groups 
I and IV, II and IV, I and V (P < 0.01). The 
best results are in the group having re­
ceived radiotherapy and immunother­
apy in a higher dose (60 mg), although 
the average results of tumor regression 
differ slightly between Groups I, II and III. 
The results of Groups IV and V differ sig­
nificantly in comparison and the lowest 

According to Graph 1, it can be noted 
that in Groups I, II and III, there were high 
regression rates in the range of more 
than 25–50%, a  small number of pa­
tients of the same groups, 20%, 5% and 
6%, have high regression rates  ≥  50%. 
Among the control groups, the worst 
results were in the majority of patients 
from Group IV (85%), who had tumor re­
gression up to 25%. Statistically signifi­
cant results are between Groups I and IV, 
and II and IV (P < 0.05).

After the treatment, tumor regression 
was > 50% in 40% of patients in Group I, 
and 63% in Groups II and III. Also, only 
in these groups receiving special  
treatment and immunotherapy, there  

Graph 1. Comparative dynamics of tumor regression in patients of all groups 

with 20 Gy of (chemo)radiotherapy.
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fensins (P < 0.05). It may be associated 
with more pronounced anticancer ef­
fect of both chemoradiotherapy and ra­
diotherapy under the influence of an 
adjuvant, which is the preparation con­
taining alpha/ beta-defensins. There is 
also a dose-dependent effect – an even 
greater decrease in the absolute number 
of CD3+ T cells in the blood when using 
a  higher dose of immunotropic agent 
(P < 0.05). There is a slight decrease in 
their indicators in the blood of patients 
of Group II, but the adjuvant effect of im­
mune agent alpha/ beta-defensins per­
sists (Graph 5A).

The study and comparison of the rela­
tive number of CD3+ T cells in the blood 

the decrease in the relative and abso­
lute number of lymphocytes was more 
pronounced than in Group I. That is, we 
can talk about the increase of the ef­
fect of immunosuppressive methods 
of treatment under the influence of im­
mune agent alpha/ beta-defensins – the 
so-called adjuvant effect and the effect 
of deeper lymphocytopenia and dose-
dependent influence of preparation 
alpha/ beta-defensins (Graphs 4A, B).

Decreased indicators of the absolute 
number of CD3+ T cells in the blood 
in Groups I  and III show changes, i.e. 
the presence of the effect of the in­
crease of cytostatic antitumor treat­
ment with preparation alpha/ beta-de­

slightly lower: 54.71% (±5.01) in Group 
IV and 58.42 (±4.46) in Group V. The data 
are reliable between Groups I  and II, 
I and IV, I and V (P < 0.01).

Clinical observations of the antitu­
mor effect of treatment in the labora­
tory were reflected in the following indi­
cators of the antitumor part of immune 
system. Studies of the absolute and rel­
ative number of lymphocytes in pa­
tients with cancer of the oral cavity and 
oropharynx confirmed the immuno­
suppressive effect of radiotherapy and 
chemoradiotherapy. However, in Groups 
I, II and III, in which immunotherapy was 
used, their decrease was greater than in 
Groups IV and V (P < 0.05). In Group III, 

Graph 1. Comparative dynamics of tumor regression in patients of all groups 

with 20 Gy of (chemo)radiotherapy.
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agent containing alpha/ beta-defensins 
on NK cells and the reliability of the re­
sults (P < 0.05) were observed. Patients 
receiving chemoradiotherapy had dif­
ferent results of the study of the relative 
number of NK cells in the blood; there 
was a  decrease after treatment (immu­
notherapy) and their lowest rates were in 
Group V. Comparing the data of Groups 
V and II, there is a smaller decrease in NK 
cells (P < 0.05) in Group II, where there 
was immunotherapy, which can be ex­
plained by the positive effect of the prep­
aration containing alpha/ beta-defensins  
(Graph 6A).

Processing of the results of the ab­
solute number of NK cells in the blood, 

are NK cells, which prevent tumor growth 
in the body [9]. We have studied the dy­
namics of changes in the indicators of NK 
cells in the blood of patients with can­
cer of the oral cavity and oropharynx of 
all groups. It was determined that pa­
tients who received radiotherapy with 
a higher dose of immune agent contain­
ing alpha/ beta-defensins had the best re­
sults, in Group III, the relative number of 
NK cells increased significantly. Slightly 
less dynamics of the increase of these 
indicators was observed in Group I  of 
patients who received a  lower dose of 
immune agent containing alpha/ beta-
defensins and radiotherapy. In this case, 
the dose-dependent effect of immune 

in all groups shows that it does not have 
such a  pronounced immunosuppres­
sive effect. The decrease in the number 
of cells in this subpopulation of lympho­
cytes in patients undergoing chemo­
radiotherapy with the immune agent 
containing alpha/ beta-defensins is de­
termined. In patients who had radio­
therapy with preparation alpha/ beta-
defensins at a lower dose, according to 
laboratory studies, the immunosuppres­
sive effect is lower and there is the dis­
appearance of this effect with the in­
creasing dose of preparation containing 
alpha/ beta-defensins (Graph 5B).

Important components of the natural 
antitumor cytotoxic immune response 

Graph 1. Comparative dynamics of tumor regression in patients of all groups 

with 20 Gy of (chemo)radiotherapy.
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ynx do not show the effectiveness of 
immunotherapy with the immune 
agent containing alpha/ beta-defensins 
(Graph 7A).

The absolute number of NKT cells in 
the blood of patients (Graph 7B) who re­
ceived radiotherapy and immunother­
apy decreased with a dose-dependent 
tendency: the most profound deficiency 
of these cells was in patients of Group III, 
where a  higher dose of immunotropic 
agent containing alpha/ beta-defensins 
was used (P < 0.05). The difference in 
the absolute number of NKT cells in the 
blood of patients in Groups I and III cor­
responds to the results of the analysis 
of the absolute number of CD3+ T cells 

justment of the subpopulation compo­
sition of blood lymphocytes (Graph 6B).

Cytostatic methods of treatment re­
duce the effectiveness of the body’s im­
mune responses. Our study of the rela­
tive and absolute number of NK cells in 
the blood of patients with cancer of the 
oral cavity and oropharynx confirms this 
fact. It was also found that the immune 
agent containing alpha/ beta-defensins 
has a cytoprotective effect on NK-cells, 
which enhance the patient’s antitumor 
resistance and provide an immune re­
sponse to tumor development.

Indicators of the relative number of 
NKT cells in the blood of patients with 
cancer of the oral cavity and orophar­

which are reduced in all groups of pa­
tients, testify to the immunosuppres­
sive effect of (chemo)radiotherapy. In 
patients of Group II (with immunother­
apy) the number of these cells is not as 
reduced as in Group V, which can be at­
tributed to the effect of immunotherapy. 
In patients of Groups I and III, who re­
ceived only radiotherapy and the prepa­
ration containing alpha/ beta-defensins, 
its effect was not observed. In general, 
the analysis of lymphocyte counts and 
the absolute number of NK cells reveals 
that patients receiving special treatment 
against the background of immunother­
apy with the immune agent containing 
alpha/ beta-defensins have a certain ad­

Graph 1. Comparative dynamics of tumor regression in patients of all groups 

with 20 Gy of (chemo)radiotherapy.
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vorable regions”, state registration number 0118U004 
144.
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4. �The immunomodulatory effect of the 
immune agent containing alpha/ beta-
defensins is revealed – it promotes 
reorganization of subpopulation com­
position of blood lymphocytes.

5. �There was observed its cytoprotective 
effect on NK cells, i.e. the effect on the 
preservation of the cellular cytotoxic 
immune response against the tumor 
during (chemo)radiotherapy.

6. �The best clinical results of treatment 
in the groups of patients who received 
immunotherapy correspond to the fa­
vorable profile of antitumor immune 
part and indicate the effectiveness of 
immunotherapy in combination with 
radiotherapy.

Prospects for further research
Evaluation of local antitumor immunity 
of patients with cancer of the oral ca­
vity and oropharynx and antitumor effi­
cacy of the immune agent containing 
alpha/ beta-defensins, which was used 
during (chemo)radiotherapy.
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in the blood in the observation groups. 
Therefore, the inclusion of immunother­
apy with the immune agent containing 
alpha/ beta-defensins enhances the im­
munosuppressive effect of radiotherapy 
on NKT cells, as it was noted for CD3+ 
T cells.

Conclusions
1. �Clinical observations of the effective­

ness of the treatment show better re­
sults (higher rates of tumor regression) 
in groups of patients who received ra­
diotherapy with immunotherapy.

2. �There is no significant difference be­
tween the groups of patients who re­
ceived different doses of immunother­
apy according to clinical observations. 
The average data of tumor regression 
between Groups I and III differ slightly, 
but they are higher than in groups of 
patients who did not have immuno­
therapeutic effects.

3. �At the laboratory level, the positive 
antitumor effect of the immune agent 
containing alpha/ beta-defensins has 
been confirmed in the enhancement 
of radiotherapy and chemoradiother­
apy, i.e. it has an adjuvant effect that 
is stronger in relation to radiotherapy 
and is dose-dependent.


