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Abstract. Treatment of aggressive (rapidly progressing) generalized periodontitis using systemic enzyme therapy
in combination with osteoinductive medicines. Gudaryan O.0., Mashchenko L.S., Kucherenko T.O. The modern
treatment strategy for various forms of generalized periodontitis includes the use of a wide arsenal of drugs, which in
turn leads to an excessive drug load on the body, this actualizes the search and use of drugs that have a systemic effect.
The aim of the study is to develop and study the effectiveness of the use of systemic enzyme therapy in the treatment of
aggressive (rapidly progressing) generalized periodontitis. The work is based on the results of comprehensive clinical
and laboratory studies of 61 patients with an aggressive form of generalized periodontitis, without concomitant
pathologies (30 - in main group and 31 - in comparison group). A control group consisted of 20 healthy donor
volunteers. We used standard clinical, paraclinical, laboratory diagnostic methods, supplemented by dental volumetric
tomography. In patients of both observation groups, standard protocol therapy was used, in the comparison group
supplemented pathogenic therapy, and in the main group — multienzyme drug (Wobenzym) and rhBMP-2 injections. A
comparative analysis of clinical, paraclinical, and laboratory studies has shown that the use of systemic enzyme
therapy supplemented with recombinant morphogenetic protein (rhBMP-2) in patients with aggressive (rapidly
progressing) generalized periodontitis is comparable to that of standard polymedicine therapy supplemented with
pathogenic therapy, and leads to a faster control (average 13.7+0.7 days) of an active inflammatory and destructive
process, normalization of indices of local humoral immunity, cytokine profile, free radical oxidation and antioxidant
defense system, achievement of clinical and radiological remission in more than 90% of patients.

Pedepar. Jleuenme arpeccuBHOro (OBICTPO NPOrpeccHPYIONIero) TreHEePAJH30BAHHOTO IAPOAOHTHTA ¢
HCMOJIb30BAHNEM CHCTEMHOI H3HMMOTepanuu B KOMOMHAIIMU C OCTEOMHIYKTHBHBIMU cpeacTBamu. ['ymapbsn A.A.,
Mamenko U.C., Kyuepenko T.A. Cogpemennas cmpamezust nevenus pasiuyHulx OpM 2eHepanu308aHHO20 Napo-
OOHmMUmMa eKuI0uaem 6 cebsi UCNOIb306aAHUE UWUPOKO2O APCEHANA NEeKAPCMBEHHbIX NPENApAamos, 4mo 6 ce0i0 0ouepedsb
npueooUm K 4pe3mepHou MeOUKAMEHMO3HOU HA2py3Ke HA Op2aHu3M, 4mo aKmyauusupyem NOucKk u npumeHeHue
npenapamos, obaadaowux cucmemuvim Oelicmeuem. Llenvio uccredosanus A6asiemcs paspabomxa u usyyeHue
ahhexmusHoCmU UCNONB30BAHUSL CUCTEMHOU SHIUMOMEPANUL 8 IEYEHUL AZPECCUBHO20 (DbICMPOnpozpeccupyoue2o)
2EHEPANU308AHHO20 NApPOdOHmMuUma. B ocnosy pabomel nonodicenvt pe3ynomamvl KOMNJIEKCHbIX KIUHUYECKUX U
nabopamopHeix ucciedosanuil 61 nayueHma c azpeccugHol QOpMOU 2eHepaIu308aHHO20 NAPOOOHmMUmMA, 6e3
conymcmsyrowux namonaocuil (30 — ocnoenotl epynnel u 31 — epynnol cpasuenus). Konmponvuyto epynny cocmagunu
20 300posbix  00HOPOB-000p0BOaLYEE.  Buliu  UCNONBL308aHbLI  cMAaHOApmMHble KIUHUYeCKUue, NaApaKiunuyecxue,
nabopamopHvle Memoosbl OUAHOCMUKY, OONOJIHEHHble OeHMANbHOU 00beMHOU momocpaghueti. Y 6oabHbIX 0beux epynn
HAOMI00EHUsT NPUMEHSIAC, CMAHOAPMHAs NPOMOKONbHASL mepanusi, OONOJHEHHAs. 8 2pYynne CPAGHEeHUs Namo-
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2eHemu4ecKoll mepanueti, a 8 OCHOBHOU 2pynne noaugepmeHmusim npenapamom (Bobsuzum) u unvexyuamu rhBMP-2.
CpagrumenvbHvill aHAIU3 KIUHUYECKUX, NAPAKIUHUYECKUX U 1AOOPAMOPHLIX UCCLe008AHULI NOKA3AL, HMO UCHOLb30-
8aHUe CUCMEMHOU IH3UMOMEPanu, OONOTHEHHOU pPeKOMOUHAHMHBbIM MopdozeHemuueckum Oeakom (rhBMP-2), y
OONbHLIX ¢ azpeccusHbiM (DbLICIMPONPOZPECCUPYIOUUM) 2EHEPATUZ08ANHBIM NAPOOOHMUMOM CONOCMABUMA C MAKOBOT
npu NPUMEHEeHUU CMAaHOAPMHOU NOJUMEOUKAMEHMO3HOU mepanuu, OONOJHEHHOU Namo2eHemuyecKkol mepanuetl, u
npueooum k bonee bolcmpomy Kynuposauuio (6 cpeonem 13,7+0,7 OHs) akmuerHo2o 60CNANUMENbHO-0ECMPYKIMUBHO2O
npoyecca, HOpMAIUIAYUU NOKA3AMeell MECHO20 2YMOPALbHO20 UMMYHUMeEMd, YUMOKUHOB020 NPouis, c60000HO-
PAOUKANLHO2O OKUCACHUS U AHMUOKCUOAHMHOU CUCHEMbl 3aWUmbsl U OOCHUICEHUIO KIUHUKO-DEHM2EeHOI0SUYECKOU

pemuccuu 6onee uem y 90% 601bHbIX.

Generalized periodontitis is one of the most
widespread dental diseases, which leads to signi-
ficant loss of teeth (up to 80%) in young and middle-
aged people and negatively affects the general state
of human health. According to the WHO, the highest
level of this pathology is recorded in the age group
from 35 to 44 years old and in persons from 45 to 60
years old, where it is revealed in at least 50% of
cases [4].

According to current views, a modern strategy
for the treatment of generalized periodontal disease
should provide for the correction of the main
pathogenetic factors that potentiate the progressive
development of destructive manifestations in the
gingival and bone structures of the periodontium,
among which various pathogens, disorders of local
humoral immunity, imbalance of cytokine status,
radical lipid oxidation and antioxidant defense
system play a leading role [3, 6, 7].

This approach requires a simultaneous use of a
wide arsenal of medicinal preparations (antibacte-
rial, anti-inflammatory, immune-sensitive and
antioxidant agents), the choice of which for inclu-
sion in the generally accepted treatment protocol is
rather difficult. Considering ambiguous polysys-
temic disorders, they can be different in different
options for generalized periodontitis and are not
always detected in a specific pathology [5, 8, 11].

This is especially true for acute and aggressive
(rapidly progressing) forms of generalized periodon-
titis. It is the lack of understanding of the main
mechanisms of their development that is still the
subject of controversy, and this does not allow
conducting targeted pathogenetic therapy in full and
with a certain success. In addition, there is insuf-
ficient understanding of the nature of bone
metabolism in these patients, the mechanisms of
osteoresorption and osseogenesis and methods of
their correction.

Considering the excessive drug pressure on the
body as a whole, in the implementation of the neces-
sary pathogenetic polytherapy of the aggressive
variant of generalized periodontitis, an urgent aspect
is the search for drugs that have a systemic effect
and their inclusion in the protocol for the treatment
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of this complex pathology. It is all the more impor-
tant that the issue raised in recent years has been
successfully developed by a foreign school of scien-
tists [9, 10, 11]. The main result of the research is
the authors' assumption, if possible, to abandon a
simultaneous prescription of a wide arsenal of medi-
cations in the treatment of a number of diseases and
the transition to monotherapy, which can be equally
effective and safer.

According to literature data, such universal
preparations include Wobenzim®, which contains
enzymes of animal and plant origin that cause
antiinflammatory, dehydrative, antitoxic, immuno-
modeling effects. The positive effects of systemic
enzyme therapy (SET) are also associated with their
ability to eliminate tissue hypoxia, improve micro-
circulation and metabolic processes, and ultimately
to cause a significant and positive effect on the
quality of tissue regeneration in the area of inflam-
matory and destructive lesions [2, 9]. No less impor-
tant is the fact that SET will enhance the effect of
antimicrobial drugs.

All of the above justifies the need to study the
feasibility of using monotherapy with Wobenzym
together with protocol antibacterial therapy as a
pathogenetic treatment of rapidly progressing
generalized periodontitis.

The aim of the study was to develop and study
the effectiveness of the use of systemic enzyme
therapy in the treatment of aggressive generalized
periodontitis.

MATERIALS AND METHODS OF RESEARCH

The work is based on the materials of a complex
clinical and laboratory examination and follow-up
observation for 12 months or more of 61 patients
aged 35 to 50 years (average age 47.6+2.4 years)
with aggressive (rapidly progressing) generalized
parodontitis, I-II degree of severity. Among them,
41 (67.2%) women and 20 (32.8%) men were obser-
ved. The control group consisted of 20 healthy
volunteer donors with intact teeth and periodontium,
approximately similar in sex and age percentage.

All patients and control subjects were included in
the study only after informed consent to the planned
clinical, laboratory and treatment activities. At the
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time of examination on the basis of anamnestic data
and the conclusions of other specialists no con-
comitant pathology that required medical treatment
was revealed in any patient.

The diagnosis was made on the basis of clinical
and radiological criteria presented in the domestic
classifications of inflammatory periodontal diseases
(N.F. Danilevsky, A.V. Borisenko, 1994; 1.S. Ma-
shchenko, 2003).

Upon admission to the clinic, general blood and
urine tests, biochemical blood tests for sugar, tests
for HIV and hepatitis were performed. Sub-
sequently, all patients underwent dynamic obser-
vation of conventional clinical and paraclinical
examination which included: collection of com-
plaints, history, determination of allergy status,
visual and instrumental assessment of gingival
tissue, detection of bleeding, edema, hyperemia,
granulations, purulent exudate and abscesses, the
presence of discomfort when chewing, etc.

The index of oral hygiene was studied according
to the method of Green V.C. Vermilion, the intensity
and prevalence of the inflammatory process in
periodontal tissues were determined by the degree of
bleeding from the gingival sulcus (Muhlemann H.
Cowell, 1975) and by the papillary-marginal-
alveolar index (PMA), modified by C.Parma in
1960. To objectify the severity and prevalence of
inflammatory and destructive changes in periodontal
tissues periodontal index (PI) according to Russel
(1956) was used.

The depth of periodontal pockets was measured
in the traditional way using a Goldman-Fox probe
and the Florida Probe system.

To clarify the diagnosis and dynamics of the
destructive process in the bone structures of the
periodontium, orthopantomography and volumetric
computed tomography were performed on a
Planmeca Pro Max radiation tomograph (Finland).

Laboratory research included determination of
the content of secretory immunoglobulin A (SIgA),
immunoglobulins A, G and M (IgA, IgG and IgM),
levels of basic regulatory interleukins (IL-1, TNF-
a, IL-4) and the state of radical oxidation lipids and
antioxidant defense system.

The content of immunoglobulins of the main
classes in the oral fluid was determined by solid-
phase enzyme-linked immunosorbent assay using
monospecific standard antisera against immuno-
globulins of the main classes of test systems of
"Protein Contour", "Polygnost" (St. Petersburg).

Quantitative assessment of the levels of cytokines
IL-1B, TNF-a and IL-4 in gingival fluid was per-
formed by the method of solid-phase enzyme-linked
immunosorbent assay using reagents from "Protein
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Contour", "Polygnost" (St. Petersburg) on the
automatic washer Stat Wash 2600 (Stat Fax, Usa) of
the orbital type with a speed of 400-700 RPM. The
results of the analysis were taken into account
spectrophotometrically using a microplate photo-
meter Stat Fax 2100 (Stat Fax, USA) at a
wavelength of 450 nm.

The study of lipid peroxidation (LPO) was
carried out by determining the levels of concen-
tration of lipid hydroperoxides (LHP) and malonic
dialdehyde (MDA) in blood plasma (V.B. Gavrilov
et al., 1987).

To assess the antioxidant status, the activity of
individual elements of the antioxidant system was
determined: the level of superoxide dismutase
(SOD) and catalase in gingival erythrocytes by the
method of S. Chevar et al. (1991).

In the study, patients with rapidly progressing
generalized periodontitis were randomly divided into
two groups: main (group I) — 30 people, comparison
(group II) — 31 people, which were compared by
age, sex, clinical and paraclinical features and ba-
seline radiological and laboratory data, which made
it possible to assess the effectiveness of the therapy
used from the standpoint of evidence-based
medicine.

At the initial stage of treatment, patients of both
groups underwent uniform treatment measures in
accordance with the standards adopted at this time:
training in controlled individual oral hygiene,
professional hygienic interventions, combined of the
same type antibacterial therapy was used: topically,
drugs containing chlorhexidine orally — Amoxiclav
875 mg daily for 6-7 days.

Subsequently, patients of the comparison group,
with taking into account the identified and precised
pathogenetic mechanisms of the disease, received
additional complex immunocorrective therapy (Po-
lyoxidonium and Likopid), antioxidant Mexidol and
osteoinductive drug Osteogenon in conventional
doses and according to the recommended treatment
regimens.

Patients in the main group, were administered a
polyenzyme preparation Wobenzym® (manufactu-
red by Mucos Pharma Gmbh, Germany), represen
ting a combination of highly active enzymes to the
treatment protocol along with traditional occupa-
tional hygiene measures and protocol antibacterial
therapy instead of those used in the comparison
group of pathogenetic therapy. They were prescribed
4 tablets of the drug 30-40 minutes before meals,
three times a day for 25-30 days. To enhance
osseogenesis in the main group morphogenetic protein
(rhBMP-2) with injectable concentrate of autologous i-
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PRF (1 to 3) in two injections into the submandibular
with an interval of 6-7 days was used.

Evaluation of treatment results was performed
immediately after the end of all treatment measures,
three, six months or more from the beginning of
therapy.

Statistical analysis of the results of the study was
performed using computer programs Microsoft
Excel 2010 (license number 02260-018-0000106-
48794) and  Statistica 6.1  (serial  number
AGAR909E415822FA). Statistical data processing
was performed by methods of variation statistics
with calculation of arithmetic mean values (M),
standard deviation (t), standard error of mean (m). In
case of confirmation of the normal distribution law
when comparing quantitative indicators between
groups, we used parametric methods — Student's t-
test for independent variables, and to identify
differences in dynamics during treatment, Student's
t-test for dependent variables.

If the normal distribution law was not confirmed,
nonparametric methods were used when comparing
quantitative indicators: groups were compared in
pairs using the Mann-Whitney U-test, and Wil-
coxon's T-test was used to detect differences in the
dynamics during treatment. The critical level of
statistical significance of the null hypothesis was
taken at p<0.05 [1].

RESULTS AND DISCUSSION

The analysis of clinical results showed that in
patients of both groups under the influence of
medical complexes there was achieved the eli-
mination of inflammatory processes in the periodon-
tium approximately at the same time, this was
manifested in the disappearance of complaints of
pain and gums bleeding, absence of hyperemia of
gingival mucosa tissues, exudate from periodontal
pockets, restoring of relief and density of the
gingival margin.

Under their influence a complete elimination of
inflammatory phenomena in periodontal tissues was
observed in 93.5% of patients in the comparison
group on day 14-16 of treatment (average 15.24+0.6
days) and in 96.6% of patients in the main group up
to 12-14 days (on average 13.7+0.7). An objective
study conducted at this time revealed the mucous
membrane of the marginal part of the gums was
rose- pink, tightly covering the neck of the tooth, no
bleeding and a significant decrease in gingival and
periodontal indices (Table 1).

The hygiene index improved equally in patients
of both groups and remained at the same level for 12
months demonstrating good oral hygiene.

The obtained data on the state of bleeding gums
indicated the absence or reduction of inflammatory
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phenomena in all patients, which testified to a high
clinical efficacy of the drugs used in the treatment of
rapidly progressing generalized periodontitis. Here it
is appropriate to note that 6 and 12 months after
treatment, the levels of the bleeding index in patients
of the main and the comparison group did not
change (p<0.05).

At the end of treatment, there was a significant
decrease in the value of the papillary-marginal-
alveolar index which decreased by 68.6% in patients
of the comparison group and by 70.4% in patients of
the main group. After the end of treatment in 6 and
12 months the analyzed indicator did not change
significantly — this indicates the absence of exa-
cerbations or recurrences of the inflammatory pro-
cess in the periodontium during this period.
Immediately after treatment in patients of both
groups there was a decrease in the value of the
periodontal index by almost 2 times: in patients of
the comparison group - by 2.3 times, in patients of
the main group — by 2.26 times respectively. The
maximum decrease in the periodontal index was
noted after 12 months of follow-up, which
indicated not only the full elimination of inflam-
matory and destructive phenomena in the perio-
dontium but also the long-term remission of the
achieved treatment results.

Along with this, after the treatment there was a
decrease in the depth of periodontal pockets: in the
main group to 3.6+£0.09 mm against 5.72+0.7 mm
before treatment, and in the comparison group — to
3.1£0.6 mm against 5.69+0.6 mm due to the eli-
mination of the inflammatory process in the gingival
tissue (p<0.05). In patients of both groups 6 and 12
months after treatment, the depth of periodontal
pockets had a pronounced tendency to further
decrease (Table 1).

The degree of teeth mobility in the remote
period of observation is of particular note. During
the instrumental examination, the first degree of
mobility was detected in 75.9% of cases, the
second degree — in 20.5% of cases and the third
degree — in 3.4% of cases. No significant dif-
ferences in this feature between the main and the
comparison group were found (p<0.05). This
pattern, of course, is associated with events in the
remote terms of observations, regenerative proces-
ses in the bone structures of the periodontium and
the absence of recurrence of inflammation in
periodontal tissues.

Thus, the total clinical and index assessment of
the effectiveness of treatment complexes in the
main and comparison groups did not reveal a
significant and reliable advantage of any of them.
The use of protocol therapy supplemented with
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Osteogenon and the use of Wobenzyme in
combination with thBMP-2 in patients with
rapidly progressing periodontitis was justified in

terms of short-term and long-term clinical
outcomes, which is especially important and
confirmed by radiological data.

Table 1

Dynamics of periodontal indices and samples in patients
with rapidly progressing generalized periodontitis of the main and comparison group (M+m)

Groups of subjects

Clinical and

paraclinical Comparison group (n = 31) Main group (n = 30)
indicators of
periodontal
tissue condition
1 month 6 months 12 months 1 month 6 months 12 months
before before
treatment after after after {reatment after after after
treatment treatment treatment treatment treatment treatment
Hygiene index 3.43+0.1 0.72+0.12% 0.81+0.1* 0.8+0.1* 3.44+0.09 0.68+0.1* 0.74+0.11* 0.78+0.12*
OHI-S (in points)
Bleeding index 2.64+0.04 0.56+0.02* 0.46+0.02* 0.48+0.03* 2.54+0.04* 0.41+0.02* 0.40+0.02* 0.66+0.03*
SBI (in points)
PMA index (%) 74.6+2.8 4.2+0.08* 4.6+0.08* 8.8+0.2* 75.9+2.5 7.3+0.1* 9.9+0.14* 10.6£0.1*
Periodontal index 5.2+0.5 2.3+0.3* 1.8+0.2% 1.2+0.3* 4.9+0.3 2.1+0.3* 2.0+0.3* 1.6+0.3*
of RA (in points)
Depth of 5.69+0.6 3.1+0.2* 1.8+0.2% 1.740.2% 5.72+0.6 3.6+0.09* 2.7+0.3* 2.9+0.3*
periodontal
pockets (in
points)

Note: * p <0.05 - a significant difference with the indicators before treatment.

In control X-ray examinations carried out in the
period of 11-12 months after treatment, the disap-
pearance of destructive changes in the bone tissue of
the alveoli was noted, with the appearance of smooth
and clear contours of the interdental alveolar septa.
It should be noted that the most pronounced dyna-
mics of restoration of periodontal bone structures in
patients of both groups was observed in the foci of
diffuse active osteoporosis: there was an increase in
bone density up to the restoration, clear detection of
contours of the edges of the alveolaris processus in
the areas of osteoporotic process and a slight in-
crease in the height of the interdental alveolar septa.

The disappearance of areas of active osteopo-
rosis, the restoration of the sharpness of the edges of
the alveolaris processuses due to the compaction of
bone structures, the formation of closing mem-
branes, partial restoration of the height of the
alveolaris processus were determined.
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In the future, the evaluation of the effectiveness
of the proposed methods of treatment of rapidly
progressing generalized periodontitis was performed
on the basis of the analysis of changes in laboratory
parameters. After treatment in both groups of
patients, along with the improvement of clinical
indicators, there was a synchronous normalization of
the levels of immunoglobulins of the main classes
(SIgA, IgG and IgM) in the oral fluid.

Of particular interest among the indicators of
local humoral immunity was the dynamics of
changes in SIgA, as its level before treatment in
patients of both groups was prone to a significant
decrease (more than by 3.5 times), which indicated
the presence of severe immunodeficiency and
decrease in the barrier and microbicidal function of
the oral mucosa. Comparative analysis of the dyna-
mics of changes in SIgA values before treatment and
immediately after it showed that at the end of

Licensed under CC BY 4.0



MEJINYHI IIEPCIIEKTUBH / MEDICNI PERSPEKTIVI

treatment there was a significant increase in its levels
in the oral fluid up to the normal range both in patients
of the comparison and the main group (respectively
1.16+0.5 g/l; p<0.05). Similar dynamics was observed
in IgM and IgG values in patients of both groups
(Table 2). Against the background of normalization of
SIgA, IgG and IgM levels, the content of IgA in the
oral fluid in patients of the main group after treatment
did not change (p<0.05) and in patients of the
comparison group tended to significant decrease
(p<0.05) to the limits of the conditional norm.

It is very important that the levels of immuno-
globulins and 6 months after treatment in patients of
both groups were registered in the range of healthy
ones in the absence of recurrence of the inflam-
matory process in the gum tissue, which was
observed in more than 90.2% of the treated.

Thus, the proposed methods of treatment of
rapidly progressing generalized periodontitis, by im-
proving the protocol and using systemic enzyme
therapy with Wobenzyme in combination with
rhBMP-2 cause an adequate normalizing effect on
the state of local humoral immunity, which, appa-
rently, contributed to the effectiveness of the anti-
bacterial effect of the antibacterial agents used.

The results of the study of the dynamics of
changes in the cytokine profile in the treatment of
patients with rapidly progressing generalized
periodontitis were quite significant. The inclusion of
combined immunocorrective therapy (comparison
group) and systemic enzyme therapy (main group) in
the treatment protocol helped to eliminate the
imbalance in the functioning of cytokines im-
mediately after treatment. In both groups the levels
of IL-1B, TNF-a and IL-4 approached the control
values (Table 2).

The materials presented in Table 2 testify to
significant changes in the concentration of the
studied cytokines relative to treatment (p<(0.05). At
the end of treatment the levels of IL-1p, TNF-a and
IL-4 in the oral fluid corresponded to the range of
fluctuations within healthy in 96.7% of patients of
the comparison group and in 90% of patients in the
main group, this testifies to identical effectiveness of
treatment with improved protocol therapy and
Wobenzyme monotherapy. Thus, after treatment the
level of IL-1P in the oral fluid decreased in patients
of the comparison group by 7.6 times, and in the
main group — by 6.8 times.

Table 2

Dynamics of cytokines IL-1p, TNF-a and IL-4 content in patients
with rapidly progressing generalized periodontitis of the main and comparison group (M+m)

Groups of subjects

Indicators of

cytokine status Comparison group (n = 31)

Main group (n =30)

before 1 month after 6 months after before treatment 1 month after 6 months after
treatment treatment treatment treatment treatment
IL-1p (pg/ml) 581.2+12.2 76.7+£5.5* 80.3+4.9* 602+13.1 82.4+5.8* 99.3+14.0*
TNF-a (pg/ml) 353.4+10.7 81.8+7.2 73.2+5.0% 371.0+11.1* 80.1+6.1* 101.0+£7.4%..
IL-4 (pg/ml) 22.6+£3.4 60.9+4.1* 44.8+4.8* 20.8+3.2 51.74£6.2 38.8+4.1*

Note: * p <0.05 - reliable in relation to the data before treatment, ** p <0.05 - reliable in relation to the data of the comparison group.

The content of TNF-a at the end of treatment
significantly decreased in both groups: in the com-
parison group — by 4.3 times and in the main group —
by 4.6 times. Differences in the average values of
TNF-a between groups were not detected (p<0.05).

The level of concentration of IL-4 in the oral
fluid after treatment increased significantly com-
pared with baseline in both groups and had no
significant differences from the value of the con-
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ditional norm. The increase in the content of this
indicator in patients of the comparison group was by
2.7 times, and in patients of the main group — by 2.5
times, but no significant differences were observed
(p<0.05). The obtained results give the right to assert
that in the process of treatment of rapidly
progressing generalized periodontitis both under the
influence of an improved therapeutic complex,
including combined immunocorrection and when
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using the developed method of treatment with Woben-
zyme in the protocol, switching of synthesis of proin-
flammatory cytokines to anti-inflammatory occurs.

Due to the fact that IL-4 is an antagonist of IL-1(
and TNF-a, a simultaneous increase in this cytokine
with a decrease in proinflammatory cytokines can be
considered as a restoring of balance in the cytokine
system in patients of both groups. Here it is appro-
priate to note that normalization of the levels of IL-
1B, TNF-a and IL-4 achieved after treatment remai-
ned stable for 6 months or more, both in patients of
the main and the comparison group.

At the end of treatment in both groups there was
a statistically significant decrease in the content of

lipoperoxidation products in the blood plasma and
an increase in the activity of antioxidant enzymes
(Table 3). The content of lipid hydroperoxides and
malonic dialdehyde in the group where Mexidol
(comparison group) was used in the treatment
protocol decreased by 56.1% and 63.9% and,
accordingly, reached the level of healthy individuals.
At the same time, the indicators of lipid peroxidation
in patients taking Wobenzym® (main group)
decreased by 3.3 times and 1.9 times, respectively at
the end of treatment and almost approached the
limits of the conditional norm.

Table 3

Dynamics of LPO and AOS indicators in patients with rapidly progressing
generalized periodontitis treated with advanced protocol therapy (comparison group)
and systemic enzyme therapy in combination with rhBMP-2 (main group) (M+m)

Groups of subjects

Indicatm::ngLPO and comparison group (n = 31) main group (n = 30)
before 1 month after 6 months after before 1 month after 6 months after
treatment treatment treatment treatment treatment treatment
MDA (mmol /1) 6.74+0.34 2.02+0.4* 2.43+0.2% 6.99+0.3 2.97+0.3% 3.14+0.2%
GPL (pl.u.ed) 6.81+0.3 3.71+0.2* 3.82+0.2* 6.92+0.3 4.18+0.3* 4.04+0.2*
SOD (U / mg Hb) 7.7£0.5 19.9+0.8* 18.3+0.5% 7.68+0.5 17.2+0.6* 16.9+0.6*
Catalase (U / mg Hb) 205.8+10.6 596+6.1* 542.7+£7.2% 206.2+10.3 511.3+6.4* 502.4+6.8%

Note. * p<0.05 — a significant difference with the indicators before treatment.

The described dynamic changes in the content of
malonic dialdehyde and lipid hydroperoxides
significantly decreased in blood plasma under the
influence of an improved protocol and proposed
method of treatment of rapidly progressing gene-
ralized periodontitis, obviously they should be
considered as an indicator of completion of the
inflammatory process in periodontal tissues.

The study of antioxidant status in patients with
rapidly progressing periodontitis after advanced
protocol therapy revealed an increase in the activity
of antiradical enzymes: superoxide dismutase — by
2.6 times and catalase — by 1.9 times. The average
values of SOD and catalase in patients of the
comparison group directly and in 6 or more months
after treatment almost did not differ from those in
healthy people (p>0.05), which indicated a positive
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trend, apparently associated with the elimination of
inflammatory-destructive process in the periodon-
tium and clinical remission of the disease.

In patients receiving systemic enzyme therapy,
there was also a positive dynamics in the indicators
of LPS and AOS, but somewhat less pronounced.
The content of malonic dialdehyde and lipid hydro-
peroxides in blood plasma after treatment decreased
by 2.4 times and 1.7 times, respectively. At the same
time, the analyzed patients showed an increase in
SOD of erythrocytes by 2.3 times and erythrocyte
catalase — by 2.5 times.

The above data indicate that in patients of the
main group after treatment with Wobenzyme sys-
temic enzyme therapy the dynamics of SOD and
catalase activity in erythrocyte plasma, MDA and
GPL in blood plasma had no significant differences
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compared with those in the comparison group who
received an improved standart (protocol) therapy.

Follow-up after 6 months or more noted the
stabilization of POL-AOS in patients of both groups,
which was regarded as a positive result of the
treatment measures that guarantee the stability and
duration of clinical remission.

Thus, the study of the dynamics of clinical,
immunological and biochemical parameters proves
that the use of advanced protocol treatment complex
and the use of the developed method of drug
treatment, including the use of systemic enzyme
therapy in combination with thBMP-2, allows to
optimize the treatment of aggressive (rapidly
progressing) generalized periodontitis.

Additional inclusion in the standard protocol
therapy of combined immunocorrection of Polyoxi-
donium and Lycopid, as well as osteoinductor
Osteogenon, has a pronounced clinical and cor-
rective effect on humoral immunity, activity of free
radical oxidation, imbalance in the cytosynthesis
system and remodeling.

The performed studies demonstrate a similar
effectiveness of the developed method of treatment
of rapidly progressing generalized periodontitis,
which envisages the replacement of numerous and
diverse pharmacodynamically drugs of protocol
therapy with systemic enzyme therapy — Woben-
zyme” in combination with hBMP-2.

CONCLUSIONS

1. A comparative analysis of clinical, immuno-
logical and biochemical studies shows that the use of
systemic enzyme therapy with Wobenzyme in the
complex treatment of acute chronic generalized
periodontitis has a pronounced therapeutic effect,
which can be compared with that of standard poly-
medicine therapy, as it makes identical main
pathogenetic links of the disease, contributes to the
elimination of the inflammatory process in the
gingival tissue in a short time and a long-term
clinical and radiological stabilization of the results
achieved in more than 90% of subjects.

2. The effectiveness of systemic enzyme therapy
in combination with rhBMP-2 in patients with
aggressive (rapidly progressive) generalized perio-
dontitis is comparable to the clinical and laboratory
effect obtained with the use of advanced protocol
treatment, and is characterized by a rapid (on
average 13.7+0.7 days) elimination of active inflam-
matory-destructive process, normalization of local
humoral immunity, cytokine profile, free radical
oxidation and antioxidant defense system, achieve-
ment of clinical and radiological remission in more
than 90% of patients.
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