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Abstract. Systemic correction of osteoporosis of the alveolar processes of the jaw in complex treatment of patients
with generalized periodontitis. Pechkovskyi K.E., Kolotilov M.M., Pechkovska .M., Timokhina T.O. Generalized
periodontitis is accompanied by progressive bone atrophy of the alveolar process of the jaws. The first signs of
osteoporosis appear in the alveolar process already in the early stages. Complex treatment of generalized periodontitis
includes, first of all, an etiopathogenetic approach. The object of the study is to investigate the effectiveness of
biotherapeutic correction of osteoporosis of the alveolar processes of the jaws in the complex treatment of patients with
generalized periodontitis adding melatonin and vitamin D. The study involved 121 patients aged from 26-40 years with
generalized periodontitis of initial-I and I stages with a chronic course, and 45 apparently healthy volunteers from the
control group. All patients gave voluntary informed consent to participate in the study. Groups of patients were
randomized approximately by same age and gender. Before onset of treatment and 6 months after the complex treatment
the level of vitamin D and melatonin level was measured and examined for osteoporosis using a cone-beam computed
tomography. In order to give a qualitative and quantitative assessment of the state of mineralization of the spongy and
compact bone tissue of the alveolar processes of the jaws histographic analysis of computed tomography was used. 55
patients in addition to traditional local treatment were added vitamin D intake of 4000 1U/d with meals and melatonin
intake of 1.5 mg at bedtime for 1 month. It was stated, that level of melatonin in saliva is inversely proportional to the
level of vitamin D in the blood serum in patients with generalized periodontitis and patients from the group with clinically
healthy periodontium. Using melatonin and vitamin D in the complex of treatment of patients with generalized
periodontitis leads to an increase X-ray density of bone tissue of the alveolar processes of the jaws, which allows to
achieve restoration of bone density of alveolar processes and longer stabilization of dystrophic — inflammatory process
in the periodontium. To strengthen the bone tissue of the alveolar processes of the jaws in patients with generalized
periodontitis, it is advisable to use melatonin and vitamin D in a complex treatment.

Pedepat. CucreMHa KOpeKIisi 0CTe0nopo3y ajJbBeoJISIPHUX BIAPOCTKIB 1ieien y KOMILIEKCHOMY JIIKYBAHHI XBOPHX
Ha reHepajizopaHuii mapoaoHTUT. IleuxoBchbkuii K.€., KogortiioB M.M., IleukoBchka .M., Timoxina T.O.
T'enepanizosanuii napoOoHmum CynpooOdICYEMbC NPOSPECyIoU0I0 ampodicio KiCmKu anb6eosiapHo20 8i0poCmKa
wenen. Yowce Ha paunix cmaodisx 3axe0pio8aHHA 8 ANbEEONAPHOMY GIOPOCKY UHUKAIOMb 60SHUWA OCMEONOPO3).
Komnnexcne nikysanns eenepanizosano2o napoooHmumy 6KI0UAE 6 nepuLy uepey emio-namozenemuunuti nioxio. Mema
pobomu: docrioumu egpekmusHicmes OlomepanedmuyHol KopeKyii 0cmeonopo3y anb8eoIsIpHUX GIOPOCHIKIG wenen y
KOMNAEKCHOMY JNIKY8AHHI X8OPUX HA 2eHepanizoeanuti napoOOHMum 3 GUKOPUCHMAHHAM MENamoHiny U eimaminy /.
Y 0ocnioocenni 6pas yuacmo 121 xeopuii Ha eenepanizosanutl napoOoHmum nouyamkogo2o-I ma I cmynenis 3 xpoHiunum
nepebieom, sikom 26-40 poxis, ma 45 ymoHo 300p06uUx 80I0HMEPI8 KOHMPOILHOIL 2PYNU, AKi 0aU ROTHBOPMOBAHY 3200Y
Ha 0ocnidxcenHs. Po3nodin xeopux y epynax 3a eikom i cmammio 0y8 npubauzHo o0Hakosum. /[o nouamky nikyeanHs ma
uepes 6 MicAYi@ Nicas KOMNAEKCHO20 NIKY8AHHA GUMIPIO8AnU eMicm eimaminy /] y cupoeamyi Kpogi ma MenamoHiny 6
CIIUHI, NPOBOOUNYU OOCMEIICEHHS HA OCMEONOpPO3 34 00NOMO20I0 KOHYCHO-NPOMEHE8020 KOMN'TomepHo2o momozpaga.

22/ Tom XXVIl/ 4 185


https://doi.org/10.26641/2307-0404.2022.4.271221
https://orcid.org/0000-0001-5143-2768
https://orcid.org/0000-0003-2062-1499
https://orcid.org/0000-0003-1795-0566
https://orcid.org/0000-0002-0220-0220

KJIIHI9HA MEJIHITHHA

s akicHoi i KinbKiCHOI oyiHKu cmawy MiHepanizayii 2youacmoi i KOMNAKMHOI KiCMKO80I MKAHUHU alb8eOIAPHUX
8i0pocmKie  wjenen  BUKOPUCMOBY8ANU  2icmozpa@iyHull  aHani3  KOMN'TOMepHO-momMocpapiunux — 300paxceH.
55 nayienmam 3acmocosysanu 000amrxo6o 00 mpaouyitino2o micyegozo nikyeanusa imamin /{ no 4000 MO nio uac iou
ma menamouin no 1,5 me neped cnom npomsazom 1 micaysa. Ycmanoeneno, wo emicm MeiamoHiny 6 ciuHi 360pomHo
nponopyitunuil emicmy eimaminy /] 6 cuposamyi Kposi y X60pux Ha 2eHepanizo8aHuil napoooHmum i ocié y epyni 3
KAIHIYHO 300pP06UM NAPOOOHMOM. Buxopucmanus meramoniny u eimaminy /| y KOMNIEKCHOMY JIKY8AHHI XBOPUX HA
2EHepaniz08anull NapoOOOHMUM NPUBOOUMb 00 RIOBUUEHHS V HUX DEHMEeHIBCbKOI WINbHOCMI KICIKO8OI MKAHUHU
anbEeoNAPHUX BIOPOCMKIG Wellen, wjo 0036014€ docsemu Oinvu mpusanoi cmadinizayii oucmpogiuno — 3ananbHo2o
npoyecy 6 napoooHmi. [[ni 3MIYHEHHs KICMKO80I MKAHUHU Alb8EOJSIPDHUX BIOPOCMKIE Welen y X6opux Hd

2eHepaniz08anull napoOOHMumM OOYIIbHO 8 KOMNIAEKCHOMY JIIKY8AHHI BUKOPUCMOBY8AMU MeIAMOHIH I simamin /1.

Generalized periodontitis (GP) is accompanied by
progressive bone atrophy of the alveolar process of
the jaws. The first signs of osteoporosis appear in the
alveolar process already in the early stages. Complex
treatment of generalized periodontitis includes, first
of all, an etiopathogenetic approach. Therefore, to
achieve an earlier and long-term stabilization of the
dystrophic-inflammatory process in the periodontium
we proposed an algorithm for the complex treatment
of generalized periodontitis, which includes besides
local GP treatment (phase I) [5] also a systemic use
of biotherapeutic drugs: melatonin (MLT) and
vitamin D (VD) [2, 8, 10].

MLT is the main pineal gland hormone, an endo-
genous integrator, chronomodulator and regulator of
the body's circadian rhythms. It also provides
osteogenic differentiation of mesenchymal stem cells,
the formation and protection of bones; modulates the
activity of osteoblasts and osteoclasts; reduces pain
sensitivity [12, 15]; affects the intracellular calcium
content, depending on the dose it has anti-stress,
sedative, immunostimulating, cytoprotective, anti-
microbial and anti-inflammatory effects [4, 14, 15].
In the oral cavity MLT is synthesized by salivary
glands and gum tissues [3, §].

VD is a necessary participant in the process of
normal bone remodeling [7], that in addition, pro-
duces antibacterial, anti-inflammatory (anticytokine),
immunomodulatory, normoglycemic, antidepressant,
antiproliferative, analgesic, anabolic, lipolytic, orga-
noprotective, hypotensive effects, regulates apop-
tosis, angioneogenesis [2, 7].

The object of the study is to investigate the
effectiveness of biotherapeutic correction of osteopo-
rosis of the alveolar processes of the jaws in the
complex treatment in patients with generalized
periodontitis adding melatonin and vitamin D.

MATERIALS AND METHODS OF RESEARCH

The study involved 121 patients with GP of initial-
I and I stages aged from 26-40 years with a chronic
course and 45 apparently healthy volunteers from the
control group. Groups of patients were randomized
approximately by same age and gender.

All patients from the main and two control
groups in were included the study after obtained
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informed consent to undergo the planned clinical,
radiological, laboratory and therapeutic measures.
The research was conducted in accordance with the
principles of bioethics set out in the WMA
Declaration of Helsinki — “Ethical principles for
medical research involving human subjects” and
“Universal Declaration on Bioethics and Human
Rights” (UNESCO).

Selection criteria for the control group: the
presence of clinically healthy gums without any signs
of bleeding during probing, the absence or insigni-
ficant amount of dental plaque, the absence of
periodontal pockets with depth of >3 mm [3].

Selection criteria for patients together with
chronic course of generalized periodontitis: the
presence of local traumatic factors (plaque and
calculus) in an insignificant or moderate amount,
generalized bleeding during probing and loss of the
attachment level more than in 30% of periodontal
areas with radiological verification of bone loss in
alveolar process.

Exclusion criteria from the study for patients of all
groups: the presence of comorbid diseases and bad
habits (smoking, alcoholism), the use of chewing
gum, refusal of the study.

Generalized periodontitis in patients was
diagnosed on the basis of a protocol that included the
following criteria: the presence of at least 20 teeth in
the mouth; at least 40% of periodontal areas with a
depth of probing periodontal pockets <4 mm and loss
of the level of attachment from 0 to 4 mm; more than
40% of areas with bleeding during diagnostic pro-
bing; not less than 2 sextants with radiographically
confirmed loss of the height of the alveolar bone
(interdental septa) from O to 4 mm [10].

Local treatment. All 45 practically healthy volun-
teers and 121 patients with GP of initial-I and I stage
underwent clinical and radiological and laboratory
examinations, training in rational oral hygiene or its
correction. All study participants received total pro-
fessional oral hygiene. Supergingival dental deposits
were identified and removed, and the surfaces of
tooth crowns were polished. Then, dental deposits
(biofilm and tartar) were removed from the surfaces
of the roots of the teeth under the gums, detoxification
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and polishing of the roots. In patients with GP epithe-
lium of pockets and infiltrated adjacent connective
tissue was removed from (subgingival curettage).

From the beginning of treatment (within 6 visits)
to all patients with GP anti-inflammatory and
antimicrobial dressings based on mefenate ointment,
with added antimicrobial drugs depending on the
composition of the microflora of the periodontal
pockets were applied into periodontal pockets and
gums. If the cocci microflora prevailed, furazolidone
was added, in the presence of a significant number of
fungi — nystatin, in the presence of protozoa or the
predominance of fuso-spiral symbiosis — metroni-
dazole. At home — oral baths with 0.12% chlorhexi-
dine solution after teeth brushing 2 times a day for 1
minute within 7 days.

After the disappearance or significant reduction of
signs of gingival inflammation (hyperemia, swelling,
bleeding), 55 patients were additionally treated with
VD (4000 IU/d) and MLT (1.5 mg), which lasted for
1 month. To study the effect of these drugs on the
density of bone tissue in patients with GP before
and 6 months after the complex treatment the level
of VD and MLT level, was measured and examined
for osteoporosis using a cone-beam computed
tomography. In order to give a qualitative and
quantitative assessment of the state of mine-
ralization of the spongy and compact bone tissue of
the alveolar processes of the jaws histographic
analysis of computed tomography was used [16]. It
is known that an increase/decrease in X-ray
density reflects the strengthening / weakening of
bone structures [16].

Samples (0.5 ml of unstimulated solid saliva and
2 ml of peripheral blood) were collected from 9:00 to
11:00 under standard lighting before starting treat-
ment and 6 months after treatment. Patients refrained
from eating, drinking (water only), smoking, chewing
gum, teeth brushing, and using mouthwash from the
evening until the time of sampling in order to exclude
any possible obstacles.

Saliva samples were collected using cotton
swabs (Salivette, Sarstedt, Nimbrecht, Germany).
The level of MLT in saliva was determined using
an ELISA kit (ELISA without melatonin with-
drawal from saliva, IBL, Hamburg, Germany)
according to the manufacturer's instructions. The
assay method has an analytical sensitivity of
0.3 pg/ml, a functional sensitivity of 0.3 pg/ml, a
coefficient of variation within the assay of 6.1%,
and a coefficient of variation between analyzes of
7.6% in the range of expected values.

Level of vitamin 25 (OH) D (25-hydroxycal-
ciferol) in blood serum was determined by the
immunochemiluminescent method on an automatic
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analyzer ARCHITECT 25-OH Vitamin D Controls.
The detection limit were 2.1 ng/ml, the coefficient of
variation within the assay — 5.2%, the coefficient of
variation between analyzes — less than 7%.

Patient stratification (except for the study design)
was carried out according to the classification of the
VD level according to Horas: deficiency — <20 ng/ml;
suboptimal level — 20-30 ng/ml; optimal level (target
status) — 30-50 ng/ml; high content — 50-100 ng/ml;
dangerous level —> 100 ng/ml.

In accordance with the stratification by the level
of VD there were the following groups: examined
patients only: 1 (optimal level), 2 (suboptimal level)
and 3 (deficit); control groups of conditionally
healthy volunteers; examined and treated according
to the traditional protocol: K4 (optimal level), K5
(suboptimal level), K6 (deficit) and K7 (optimal
level), K8 (suboptimal level), K9 (deficit) groups of
patients with GP, accordingly; examined and
treated with biotherapeutic correction: 4 (optimal
level), 5 (suboptimal level), 6 (deficit) and 7 (opti-
mal level), 8 (suboptimal level), 9 (deficit) groups
of patients with GP. To 55 patients from 4, 5, and
6 groups in addition VD intake of 4000 IU/d with
meals and MLT intake of 1.5 mg at bedtime for
1 month was administered.

Statistical data processing was carried out by
methods of variation statistics using the Microsoft
Excel 2010 (License 02260-018-0000106-48794) and
Statistica 6.1 (Serial number AGAR909E415822FA)
with the definition of the arithmetic mean (M), mean
error (m), Student's t-distribution [1].

RESULTS AND DISCUSSION

According to measurements of VD level, stratifi-
cation of patients and patients of the control group
there were made 9 groups. The reliability of stratifica-
tion/structuring of groups according to the content of
VD were performed within the triads. Comparison of
the effectiveness of treatment was carried out only
between groups with the same level of VD. The
examination results of patients by groups are presen-
ted in Tables 1 and 2.

The level of VD in patients before treatment was
at the lower level of the optimal, suboptimal and
insufficient ranges and significantly lower than the
corresponding ranges of almost healthy individuals of
1, 2, 3 groups (p<0.01). Changes in the level of VD
in patients from k7, k8, k9 groups after traditional
treatment are statistically insignificant (p>0.01) in
comparison with initial values before treatment. At
the same time, the level of VD in patients of 7, 8§,
9 groups after treatment with biotherapeutic correc-
tion significantly increased (p<0.01).
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Table 1

Level of vitamin D in blood serum and melatonin level in oral fluid (M+m)

Groups VD, b MLT
No. ng/ml pg/ml p
tem n
Control: conditionally healthy volunteers

1 11 38.1+0.9 - 2.23+0.21 -

2 14 26.3+1.1 P12<0.01 2.95+0.24 p12>0.01

3 20 17.1+0.9 P13<0.01; p23<0.01 4.05+0.36 P13<0.004; p23>0.07

Patients before treatment

K4 22 33.1+1.2 P1s<0.01 6.29+0.39 P1¢<0.011

K5 22 24.6x1.1 P25<0.009; Picais<0.008 8.51+0.57 P2s<0.012; pras>0.08
P3x6<0.009;

K6 22 13.7+1.1 P3x6<0.007; Prar<0.009; prsis<0.01 12.15+0.71
Prsie>0.07

After traditional treatment

K7 21 34.0+1.2 Px4x7>0.09 5.99+0.35 Px4x7>0.07

K8 21 25.3+1.2 Prsis>0.07 8.06+0.48 Prss>0.08

K9 19 14.5+1.2 Pr6xo>0.08 11.24+0.58 Prexo>0.09

Patients before treatment
4 16 33.5+1.1 P14<0.01 6.36+0.43 P14<0.011
5 18 23.9+1.2 P25<0.009; p45<0.008 8.98+0.65 P25<0.012; pss>0.08
. . P36<0.009;
6 21 12.3+1.1 P36<0.007; p46<0.009; ps6<0.01 12.25+0.64 psc>0.07
After treatment with biotherapeutic correction

7 16 37.8+1.1 P47<0.009 5.73+0.37 p4>0.07

8 18 27.7+£0.9 Pss<0.007 8.14+0.52 pss>0.06

9 21 16.3+1.2 Ps9<0.008 9.47+0.61 P69<0.008

Notes: M — arithmetic mean; m — mean error; p — level of significance; k — control group of patients.

The level of MLT in patients before treatment was

higher than the corresponding rate of almost healthy 9 groups

individuals (p<0.01). If after traditional treatment in
patients of k7, k8, k9 groups the level of MLT

decreased by 4.8%, 5.3% and 7.5%, accordingly, and
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after

had unreliable character (p>0.01), in patients of 7, 8§,
treatment
correction a significant decrease in the indicator by
9.9%, 9.3% and 22.7%, accordingly was noted.

with  biotherapeutic
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Table 2

X-ray density (Hounsfield unites) of bone structures of alveolar processes

Group Bone tissue M=£m p
Control: conditionally healthy volunteers
1 Compact 1855+89 -
Spongy 681<£15 -
2 Compact 160578 p12>0.07;
Spongy 539+12 p12<0.008
3 Compact 1471+63 p13>0.09; p23>0.08
Spongy 480+11 P13<0.008; p23<0.01
Patients before treatment
K4 Compact 1339+73 P1:4<0.008
Spongy 520+11 P1:4<0.007
KS Compact 1195+61 P2«5<0.009; px4xs>0.09
Spongy 437+12 P215<0.008; piars<0.01
K6 Compact 1043+62 P316<0.008; picsicc>0.07; Prsie>0.09
Spongy 344+11 Pr36<0.01; Prar6<0.01; prsie<0.09
After traditional treatment
K7 Compact 1385+78 Prax7>0.09
Spongy 531+13 Prear>0.24
K8 Compact 1251+69 P x5:8>0.29
Spongy 465£15 Prsks>0.28
K9 Compact 1219+71 Proxo>0.33
Spongy 375+15 Pr6xo>0.69
Patients before treatment
4 Compact 1345+58 P14<0.008
Spongy 493+10 P14<0.007
5 Compact 1191+53 P25<0.009; pss>0.09
Spongy 408+11 P25<0.008; p45<0.01
6 Compact 1022453 P36<0.008; p46>0.07; pss>0.09
Spongy 332+10 P36<0.01; p46<0.01; ps56<0.09
After treatment with biotherapeutic correction
7 Compact 1486+48 p4>0.09
Spongy 605+14 p47<0.009
8 Compact 1308+51 pss>0.07
Spongy 568+16 Pss<0.008
9 Compact 1184+53 Peo>0.01
Spongy 42117 P9<0.009

Notes: M — arithmetic mean; m — mean error; p — level of significance; k — control group of patients.
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The X-ray density (XR D) of the bone structures
was much lower than the analogous indicator of
practically healthy individuals from 1, 2, 3 groups
(p<0.01). 6 months after traditional treatment no
significant changes in the indicator were detected,
and after treatment with biotherapeutic correction
significant increase in the indicator for spongy bone
(p<0.01) was determined. In the aspect of comparing
the results with the data of other researchers we
obtained the following results for the control group:
we noted that in saliva samples the level of MLT
values varied from 0.07 pg/ml to 22.9 pg/ml [3, 11,
13], median MLT values in one study — in the range
from 27.22 pg/ml to 103.93 pg/ml [9], MLT of gingi-
val fluid — from 0.06 to 18.8 pg/ml [6], gum tissue —
from 0.54 up to 1.58 pg/ml [3, 4]. The level of MLT in
saliva, according to our study, increases with the seve-
rity of periodontitis, which generally corresponds to the
data [12, 15]: the indicator in the control group varied
from 0.80 pg/ml to 6.80 pg/ml with an average value of
3.92+0.58 pg/ml, from 3.30 pg/ml to 10.90 pg/ml, on
average 6.87+0.82 pg/ml in the gingivitis group and
from 5.20 pg/ml to 14.80 pg/ml with an average value
of 10.20+£0.98 pg/ml in the periodontitis group. The
increase in the level of MLT in saliva in generalized
periodontitis is inversely proportional to the level of VD
in the blood serum, which is possibly justified by the
design of our study and the stratification of patients by
the level of VD. According to research [6], VD is rather
an associative than a causative factor of acute and
chronic diseases. Only on a computed tomographic
image of the alveolar process of the jaws it is possible to
identify spongy and compact tissues and measure the X-
ray density (RD) to quantify their strengthening during
treatment. The informativeness of this approach is
shown in the study [16]. Dual-energy X-ray osteoden-
sitometry allows only indirect assessment of changes in
the alveolar process by measuring mineral density in the
femur. Ultrasonic osteodensitometry does not have the
ability to differentiate the spongy and compact tissues of
the alveolar process of the jaws.

It was found that the X-ray density of the compact
bone of the alveolar processes of patients in groups 4, 5,
6 is less than the corresponding indicator of relatively
healthy individuals from 1,2 and 3 groups by 27.5%,
25.8% and 30.5% (p<0.01), accordingly; X-ray density

of spongy bone — by 27.6%, 24.3% and 29.9% (p<0.01),
accordingly. X-ray density of compact bone of alveolar
processes of patients from 7, 8, 9 groups in 6 months
after treatment increased by 10,5%, 9,8% and 15,9% in
comparison with patients from 4, 5 and 6 groups
(p<0,01) accordingly; The X-ray density of spongy
bone increased by 2.4% (p>0.06), 14.7% and 17.2%
(p<0.01) respectively. The ratio of X-ray density of
compact bone and X-ray density of spongy bone was in
the range from 2.72 (1 group) to 3.01 (3 group), from
2.72 (4 group) to 2.99 (6 group), from 2.79 (group &) to
2.95 (group 9), which may indicate a certain constant
that reflects the processes of bone remodeling. The X-
ray bone density of alveolar processes in patients
increased after treatment: compact bone by an average
of 12.1%, spongy bone — by 11.4% (p<0.01), which
indicated the effectiveness of biotherapeutic correction.
CONCLUSIONS

1. The level of melatonin in saliva is inversely
proportional to the level of vitamin D in the blood serum
in patients with generalized periodontitis and patients
from the group with clinically healthy periodontium.

2. Using melatonin and vitamin D in the complex
of treatment of patients with generalized periodontitis
leads to an increase of X-ray density of bone tissue of
the alveolar processes of the jaws, which allows to
achieve restoration of bone density of alveolar pro-
cesses and longer stabilization of dystrophic — inflam-
matory process in the periodontium.

3. To strengthen the bone tissue of the alveolar
processes of the jaws in patients with generalized
periodontitis, it is advisable to use melatonin (1.5 mg)
and VD (4000 IU/d) in the complex treatment.
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