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Abstract. Dynamics of findings of non-specific resistance in the mouth cavity in children with lesions of the
mucous membrane epithelium of the mouth cavity against acute lymphoblastic leukemia in the treatment
process. Bunyatyan K.A., Khotimska Yu.V., Kovach I.V., Lavrenyuk Ya.V., Khotimskiy B.L. There was con-
ducted study of dynamics of findings of non-specific resistance in the mouth cavity in children with lesions of the
mucous membrane epithelium of the mouth cavity against acute lymphoblastic leukemia in the treatment process by
authors-developed methods. It is known that in children with leukemia immunodeficiency states develop immunological
disorders resulted from treatment with cytotoxic drugs. Moreover, not only general, but also the local immunity of the
mouth cavity suffers, which is accompanied by development of infectious processes in the tissues that perform the
barrier function, which include mucous membrane epithelium of the mouth cavity. A key role in the system of
antimicrobial protection of the mouth cavity is performed by mucolytic enzyme lisocyme and a-defensins (HNP 1-3). 76
children with acute lymphoblastic leukemia aged from 2 to 18 years suffering from such dental diseases as generalized
chronic catarrhal gingivitis, erosive-ulcerative and candidal stomatitis took part in the clinical study. All children
under clinical study were divided into 2 groups - the main and comparison. Standard protocol treatment was used in
the comparison group. Developed treatment-and-prophylactic complex was used in the main group. The children of the
main group were prescribed developed treatment-and-prophylactic complex depending on the period of the disease: the
first version of local treatment was used in the acute period and the relapse of the disease, the second - in the period of
remission. The results of research have shown a stimulating effect of therapeutic and prophylactic measures on the
natural antimicrobial system of mouth cavity protection, both in children of the main groups under study and in the
comparison groups. Such a phenomenon should be considered as a positive process that contributes to the increase of
resistance in periodontal tissues and mucous membrane epithelium of the mouth cavity.

Pedepar. lunamika noxkasHuUKiB Hecnenu@iuHol pe3NCTEHTHOCTI B MOPOKHUHI poTa y AiTel 3 ypaskeHHSIMH
CJIM30BOi 000JIOHKM NOPOKHHUHHM POTa Ha TJIi rocrporo JiM¢oOJacTHOro Jeiikody B mnpoueci JiKyBaHHS.
Bynsaran X.A., Xotimcska 10.B., Kosau 1.B., Jlappeniok S1.B., Xorimebkuii B.J1. IIposedeno docnioscenna ouna-
MIKU NOKA3HUKIE Hecneyu@iunoi pe3sucmenmnocmi 8 NOPONCHUHI poma @ Oimell 3 YPAICEeHHAMU CIU3080i 000IOHKU
NOPOJNCHUHU pOma HA M 20CmMpo2o NiM@obracmuo2o nelko3y y npoyeci NIKV8AHHA pO3POONeHUMU a8mopamu
memodamu. Bidomo, wo 6 dimetl, x6opux Ha nelKo3, y pe3yibmami ixX HiKYAHHA YUMOCMAMUYHUMU RPEnapamamu
PO38UBAIOMBCSL IMYHOOCDIYUMHI CIMAHU, 3YMOGIEHI IMYHONI02IYHUMU nopyuwieHusmu. TIpuuomy cmpasicoae ne minoKu
3aeanvHull, a U Micyesutl IMyHimem ROPONCHUHU POMA, WO CYNPOBOONCYEMbC BUHUKHEHHAM THQeKYilinuX npoyecie y
MKAHUHAX, WO BUKOHYIOMb 0ap'epHy dyHKYil0, 00 AKUX GIOHOCUMbCA CAU3064 0DONIOHKA NOpodcHuHU poma. Knouoey
PO Y cucmemi aHMUMIKPOOHO20 3aXUCHY POMOGOI NOPONICHUHU SUKOHVIOMb: MYKOJIMUYHULL (hepMeHm Ni30yum I
o-Oegpenzunu (HNP 1-3). V kainiunux 00CRiONCEeHHAX 835710 yuacms 6cbo2o 76 dimell y 8iyi 6i0 2-x 00 18-mu poxig i3
eocmpum TIM@oOIACHUM JIeUKO30M, AKIi MAu Maxi CMoMamono2iuHi 3aX60PI0BAHHS, 5K 2eHepani308aHULl XPOHIUHUL
KamapaneHuti  2iH2igim, epo3UeHO — BUPA3KOBULL I KAHOUOO3HUL cmomamum. Yci Oimu, AKUM NPoBOOUNU  KIIHIUHI
docioxcenHs, 6ynu po3nodineHi Ha 2 epynu — OCHOBHY MA NOPIGHAHHA. Y Oimetl pynu NOPIBHAHHA GUKOPUCHIOBYBATU
cmaHOapmui  Memoou HPOMOKONIbHO20 JNiKY8aHHA. [[imAM OCHOBHOI 2pynu 3acmocosysany po3poOieHuli JiKy8anibHO-
npoginakmuynuil  Komnaexc. [Jimsam OCHOGHOI 2pynu NpusHauamu pospooieHi NiKy8albHO-NPOPIIAKMUYHI KOMNIEKCU
3a71ex#CHO BI0 nepiody nepebicy 3ax80PI0BAHHA: NEPULULL BaPIAHM MICYe8020 NIKYBAHHA 3ACIMOCO8YBABC 8 2OCMPUll nepioo i
peyuous xeopobu, opyeuii — y nepioo pemicii. Ompumani pe3yiomamu OOCHONCEHb NOKA3AMU CMUMYIIOIOYUL GHIUG
NPOBeOeHUX TIKYBATbHO-NPODIIAKMULUHUX 30X00i8 HA NPUPOOHY AHMUMIKPOOHY CUCTNEMY 3AXUCIY NOPOICHUHU POMA, K Y
Oimetl OCHOBHUX 2pYyN CNOCHEPediCeHHsl, maK i 6 epynax nopieusanns. Ilodibne ssuwe crio posensioamu sK NO3UMUSHUL
npoyec, Wo cnpusic Ni0BUWEHHIO PE3UCEHMHOCE 8 MKAHUHAX NAPOOOHMA MA CIU306il 000IOHYT NOPOICHUHU POMA.

One of the findings of resistance of the child's
organism to pathological conditions is the level of
humoral immunity, as well as some factors of
nonspecific protection.

Suppression of local immunity of the mouth
cavity in children affects the development of inflam-
mation in the periodontal tissues and mucous mem-
brane epithelium of the mouth cavity (MMEMC).
This is especially pronounced on the background of
acute lymphoblastic leukemia (ALL). This is due not
only to the fact that oncologic-hematological process
itself has a significant impact on the immunological
status, but modern protocol treatment also exerts
influence on it. It is known that children suffering
from ALL resulted from treatment with cytotoxic
drugs develop immunodeficiency conditions caused
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by immunological disorders. Moreover, not only the
general, but also the local immunity of the mouth
cavity suffers, which is accompanied by the deve-
lopment of infectious processes in the tissues that
perform the barrier function, which include
MMEMC [1, 2, 6].

The key role in the system of antimicrobial
protection of the oral cavity is performed by the
mucolytic enzyme lisocyme, which lyses the
membrane of microorganisms, primarily gram-po-
sitive, destroys bacteria and viruses, and also stimu-
lates the phagocytic activity of leukocytes and is
involved in the regeneration of biological tissues [2].

Another important finding of nonspecific resi-
stance in the mouth cavity is a-defensins of different
classes.
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Defensins activate intracellular mechanisms,
have a pronounced bactericidal effect on the main
bacterial infectious agents that colonize¢ MMEMC -
Streptococcus mutans, Streptococcus sanguis, Fuso-
bacterium nucleatum, Porphyromonas gingivalis and
Actinobacillus actinomycetemcomitans. Also, o-
defensins have pronounced immunomodulatory
properties, cause chemotoxic effect on various pro-
inflammatory cells, induce apoptosis, promote tissue
repair and play a key role in arranging the relationship
between nonspecific defense mechanisms and the
adaptive immune system of the body [4, 5, 7, 8].

Therefore, the above factors of nonspecific pro-
tection in the moth cavity play an important role in
providing a reliable barrier to mucous membrane of
the mouth and periodontal tissues in children.

Aim is to study the dynamics of findings of
nonspecific resistance in the mouth cavity in chil-
dren with lesions of MMEMC against acute lym-
phoblastic leukemia in the course of treatment with
developed treatment — prophylactic complex (TPC).

MATERIALS AND METHODS OF RESEARCH

76 children with ALL aged from 2 to 18 years
suffering from such dental diseases as generalized
chronic catarrhal gingivitis (GCCQ), erosive-ulce-
rative and candidal stomatitis took part in the
clinical study All children under clinical study were
divided into 2 groups — the main and comparison
Dental plaque was removed and full mouth deb-

ridement was carried. Children of both groups
performed oral care (OC) using an alcohol-free anti-
inflammatory mouth-wash “Lisomucoid”. In ad-
dition to OC children of the main group were pres-
cribed developed TPC depending on the period of
the disease. The first version of local treatment was
used in the acute period and recurrence of the
disease and included application of mucous gels
“Vinogradny” (“Grape”) and "Kvertulin" on
MMEM alternating twice a day for 2 weeks, the use
of probiotic "Biovestin" in the appropriate age
dosage (1 month), treatment of affected areas of the
oral mucous membrane with an antimycotic solution
for the oral cavity “Candid” (20 drops 3 times a day
for 10-14 days); rinsing oral mucous membrane with
the antimicrobial drug Sangviritrin 3 times a day for
10-14 days at a dilution of 40-50 drops per 200 ml of
water. To advance epithelialization process, appli-
cations of the antioxidant vitamins and provitamins
“Katomas” were used 2 times a day 30 minutes after
meals for 14 days, starting from the third week of
treatment. The second variant of local treatment
included OC, mouthwash “Lisomucoid”, mucosal
gel “Vinogradny” (“Grape”), probiotic “Biovestin,”
used in the remission period. Children of the
comparison group performed OC and rinsing with
mouthwash “Lisomucoid”. Treatment options for
MMEMC in ALL according to groups of children
are presented in table 1.

Table 1

Treatment options for MMEMC in ALL according to groups of children

Groups Treatment options Number of patients
Main 1 OC + “Lisomucoid” + mucosal gel “Vinogradny“+ “Kvertulin ” + probiotic 41
“Biovestin” + “Candid ” + “ Sangviritin” + “ Katomas ”
11 OC + “Lisomucoid” + mucosal gel “Vinogradny“+ “Kvertulin ” + probiotic 20
“Biovestin”
Comparison OC + rinsing with ”Lisomycoid ” 15

Total

76

Notes: I - acute period + recurrence, II — remission.

To study the nonspecific resistance in the oral
cavity, such findings of local immunity as count of
lysocyme and the level of a-defensins in the oral
fluid were determined.

To determine lisocyme content of the oral fluid,
studies were carried out using the photocolorimetric
method, which determines the difference in the
degree of extinction at a wavelength of 540 nm
(green filter) 15 and 180 minutes after. Oral fluid
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was collected on an empty stomach in the morning,
without prior hygienic measures [3].

Determination of the level of a-defensins (HNP
1-3) in the oral fluid was investigated by enzyme
immunoassay (“NVT”, Holland). Measurement
range: 156-10000 pg/ml. Sensitivity 156 pg/ml [5].

RESULTS AND DISCUSSION

The study of factors of local immunity recorded a
low initial level of lisocyme content in the oral fluid
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in all children examined, regardless of age, espe-
cially those whose main disease was in the first
acute period or in the recurrence period, which is
obviously due to a disorder of the antimicrobial
defense system in the mouth cavity. Thus, in
children with ALL in the first acute period and
recurrence period, the digital values of the content of
lisocyme in the oral fluid were 9.79+0.54 u/l —
9.81+£0.51 u/l. At the same time, in children with
ALL in the period of remission, the baseline data of
the studied finding at the beginning of treatment
were slightly higher and made up 13.51+0.68 u/l —
13.53+0.75 uw/l.

Local application of lisocyme-containing mouth-
wash contributed to a slight increase in the content
of lisocyme in the oral fluid in all patients of the
comparison groups. At the same time, after a month
of research, the level of lisocyme in these groups
increased by 1.4-1.6 times, both in children in the
first acute period and in recurrence period of ALL,

and in children with ALL in remission, and after 3
months it began to decrease and by the end of the
research, the digital values of the studied finding
were close to the baseline level and significantly low
in relation to the main observation groups (p>0.05).

At the same time, the treatment of inflammatory
foci in periodontal tissues and MMEMC in children
of the main group in the first acute period and
recurrence period of the underlying disease, through
the use of authors-developed TPC led to increase in
the lisocyme level in the oral fluid and after a month
of treatment digital values of this finding increased
by 1.8 times (tab. 2). Herewith, the level of lisocyme
remained significantly stably high and after 6
months it was 19.18£1.21 u/l. Such changes of the
studied finding remained until the end of the study
and after a year of observations its digital values
were 18.06£1.16 u/l, which is almost 2 times higher
than the baseline data.

Table 2
Dynamics of changes of lisocyme content in the oral fluid in children
with ALL in the first acute period and recurrence period, M+m
A in in in in

Findings Groups before treatment 1 month 3 months 6 months 12 months
Lisocyme u/l main 9.8120.51 17.411.28 21.02£1.26 19.18+1.21 18.06+1.16

pi>0.05 p<0.05 p<0.05 p<0.05 p<0.05

pi<0.05 P1<0.05 P1<0.05 Pi<0.05
comparison 9.79+0.54 15.670.99 15.22+0.87 13.440.78 10.27+0.67

p<0.05 p<0.05 p<0.05 p>0.05

Notes: p - index of statistical significance compared with baseline data; P, - index of statistical significance compared with the comparison group.

It is noteworthy that the dynamics of lisocyme
content in the oral fluid in children of the main and
comparison group differed significantly, despite the
fact that the underlying disease was in the same
developmental period. Thus, in children of the main
group, the level of lisocyme reached its maximum
value 3 months after the onset of treatment. The-
rewith, in children of the comparison group a
significant increase in its content was only after a
month of research, and after 3 months the content of
the studied finding already began to decrease.

A similar trend in the level of lisocyme in the
oral fluid was found in children with ALL of both
study groups in the period of remission.

Thus, in children of the main group with GCCG
and ulcerative-candidal stomatitis in the period of
remission, in the treatment of which authors-deve-
loped TPC was applied, the content of lisocyme after
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a month of observations increased by 1.6 times.
Therewith, after 3 months its content increased even
more and already 2 times exceeded the baseline
value (tab. 3).

Along with this, in six months the level of
lisocyme began to decline in children of the main
group and its digital value was 25.28+1.32 w/l.
However, despite the decrease in the level of the
studied finding it remained significantly higher
compared with the baseline data and data of the
comparison group (p<0.05), and at the end of the
study lisocyme content was by 1.8 times higher than
the baseline data and by 1.6 times of those in the
comparison group.

The use of the developed treatment methods
contributed to a significant increase (p<0.05) of
another finding of nonspecific resistance in the oral
cavity — a-defensins of different classes.
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Table 3
Dynamics of changes of lisocyme content in the oral fluid
in children with ALL in the remission period, M+m
Findin Gr before in in in in

g oups treatment 1 month 3 months 6 months 12 months
Lisocyme, u/l main 13.53+0.75 21.62+1.39 26.95+1.35 25.28+1.32 24.3121.27

p>0.05 p<0.05 p<0.05 p<0.05 p<0.05

p1<0.05 p1<0.05 p1<0.05 p1<0.05
comparison 13.510.68 18.67+1.12 17.94+1.08 16.321.02 15.040.96

p<0.05 p<0.05 p<0.05 p<0.05

Notes: p - index of statistical significance compared with the baseline data; p; - index of statistical significance compared with the comparison group.

The leading source providing a sufficient
concentration of a-defensins in the oral fluid is the
submaxillary salivary glands and the deficiency of
HNP-1, HNP-2, HNP-3 allows bacterial agents to
colonize the surface of the mucous membrane,
causing its inflammation.

The analysis of the baseline data demonstrates a
reduced level of HNP 1-3 concentration, both in the
main and in comparison group (from 1.12+0.059
pg/ml to 1.15+£0.061) — table 4. This, in our opinion
can be explained by the fact that the dental patho-
logy under study increases the activation of the vital
activity of various parodontotropic microorganisms

that cause inflammatory periodontal diseases, as
well as Candida fungi. At the same time, the
concentration of HNP also depends on the severity
of the underlying disease of the child and period of
its course. However, in the treatment of inflam-
matory diseases of the oral mucous membrane with
the use of the developed TPC in children in the first
acute period and in the period of recurrence of ALL,
the concentration of the studied finding increased
after 6 months of observation by 6.5 times in the
main group. A similar trend was established when
analyzing the concentration of HNP and in the
comparison group — 3.22+0.174 pg/ml.

Table 4

Dynamics of changes in the concentration of a-defensins (HNP 1-3) in the oral fluid in
children with ALL in the first acute period and in the period of recurrence, pg / ml (M+m)

Groups before treatment in 6 months in 12 months
main 1.12 £ 0.059 7.35 £ 0.404* 6.29 +0.391*
comparison 1.15 £ 0.061 3.22+0.174 2.04 +£0.113

Note. * - index of statistical significance of differences compared with the comparison group.

At the same time, a year after treatment the
concentration of the studied finding slightly dec-
reased in both groups, the main and comparison
ones. However, at the end of the observation it was
more than 5 times higher than the baseline data at
the beginning of the study in the main group and 1.8
by times in the comparison group.

Analyzing the digital values of HNP 1-3 concen-
tration in the oral fluid of children with inflammatory
diseases of periodontal tissues and MMEMC against
ALL in the remission period, we found a low content
of the studied finding at the beginning of the study
from 1.93+£0.101 pg/ml to 1.195+0.103 pg/ml (tab. 5).
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At the same time, the treatment of dental
pathology in children of the main group in the period
of remission of ALL by applying the developed TPC
significantly increased the concentration of a-de-
fensins and after six months it was 8.914+0.45 pg/ml,
which almost corresponded to normal values in
somatic healthy children (p<0.05). However, despite
a slight decrease in the numerical values of the
studied finding, at the end of the study in this group,
it was almost 5 times higher than its baseline data,
indicating a strengthening of local immunity and
pronounced antimicrobial protection in the oral
cavity of children under study.
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Table 5

Dynamics of changes in the concentration of a-defensins (HNP 1-3)
in the oral fluid in children with ALL in the period of remission, pg / ml (M=+m)

Groups before treatment in 6 months in 12 months
main 1.93 £ 0.101 8.91 + 0.45% 8.92 +0.43*
comparison 1.95+0.103 4.87 +0.25 3.66 £ 0.19

Note. * - index of statistical significance of differences compared with the comparison group.

It is noteworthy that the use of only lysocyme-
containing mouth-wash in the comparison group for
6 months increased the concentration of a-defensins
by 2.5 times and a year after the observations the
value of this finding was almost 2 times higher than
the baseline data at the beginning of the study.

CONCLUSIONS

1. The study of local immunity factors showed a
low initial level of lysozyme in the oral fluid in all
examined children, regardless of age, especially
those whose underlying disease was in the first acute
period or in the relapse period, which is obviously
due to a violation of the antimicrobial defense
system in the oral cavity. Thus, the results of the
research indicate a stimulating effect of the carried
out therapeutic and preventive measures on the
natural antimicrobial system of protection of the oral
cavity, both in children of the main observation and
comparison group. Such a phenomenon should be

considered as a positive process that contributes to
the increase of resistance in periodontal tissues and
MMEMC.

2. The initial level of a-defensins (HNP 1-3) in
the oral fluid in all examined children also had low
digital values in children in the first acute period and
in the relapse period. Under the influence of the
developed treatment methods, the concentration of
a-defensins (HNP 1-3) in the oral fluid significantly
increased in all groups of the examined children.
However, a more significant and stable increase in the
concentration of HNP 1-3 was found in the oral fluid
of children of the main group, which may be due to an
increase in the secretion of oral fluid and a decrease in
the microflora content in the oral cavity under the
influence of the authors-developed treatment methods.
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