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Dental rehabilitation of patients with secondary adentia is a common problem in modern medicine. Atrophy of
the alveolar process after tooth extraction can be a contraindication for the placement of dental implants or worsen
the aesthetic result of the placed implant or reconstructive prosthetics. The study aimed to investigate the changes
in the biochemical parameters of the connective tissue after removing the mandibular molars using classical and
author's methods. The study involved patients who had mandibular molars removed according to the classic method
(control group - 25 people), additionally underwent alveolar augmentation with "Cerabone" granules (1 group - 25
people) and the use of "Cerabone" granules in combination with a keratoxenoimplant (2nd group - 25 people). The
following biochemical indicators of non-collagenous proteins were investigated: hexuronic acids, chondroitin sul-
fates, N-acetylneuraminic acid, and non-protein-boundfucose in mandibular bone tissue. At the time of the surgical
stage of dental implantation in patients of the first group, a decrease in the content of hexuronic acids was estab-
lished by 5.4% compared to the first day of the study, for the second - by 3.7%, for the control group - by 11.9%. A
decrease in the content of chondroitin sulfates by 8.7%, 13.4% and 15.4% was notedfor thefirst, second and control
groups. The level offucose not bound to proteins significantly increased by 5.1% in the control group. A probable
decrease in the content of N-acetylneuramine was noted in all three groups relative to the first observation period
by 8.6%, 3.5% and 19.6%, respectively. The content of hexuronic acids and N-acetylneuraminic acid underwent the
most significant changes. Using "Cerabone" granules both as a monodrug and combined with a keratoxenoimplant
for augmentation of the alveolar process bone defect contributed to a less pronounced decrease in the level of pro-

teoglycans and glycoproteins compared to the control.
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Connection of the publication with planned re-
search works.

This article is a fragment of the scientific topic of
Sumy State University's "Clinical and laboratory justifica-
tion of the use of modern technologies in the diagnosis,
treatment and prevention of diseases of the oral cav-
ity and maxillofacial region" (state registration number
0121U113582).

Introduction.

Dental rehabilitation of patients with secondary ad-
entia is acommon problem in modern medicine. Under
the conditions of adentia, the alveolar crest is not ex-
posed to the functional load characteristic of teeth and
their supporting structures, leading to bone resorption.
This combined effect leads to horizontal and vertical at-
rophy of the alveolar process [1, 2]. Dental implantation
plays a significant role in the rehabilitation of patients
and requires a sufficient volume of bone tissue. Atrophy
of the alveolar process after tooth extraction can be a
contraindication for the placement of dental implants
or worsen the aesthetic result of the placed implant or
reconstructive prosthetics. Approximately 40% of the
alveolar height and 60% of the alveolar width are sus-
ceptible to alveolar bone resorption within six months
after tooth extraction [3, 4, 5].

According to literature data, 29-63% of horizontal
and 11-22% of vertical bone loss occurs during the first
six months after tooth extraction without using alveolar
process preservation techniques [6].

The aim of the study.

To study the changes in the biochemical parameters
of the connective tissue to substantiate the features
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of reparative osteogenesis after removing mandibular
molars when using classical and author's methods (aug-
mentation of the alveolar process after tooth removal
with natural xenobone and in combination with a kera-
toxenoimplant).

Object and research methods.

The study involved patients who had mandibular
molars removed according to the classic method (con-
trol group - 25 people), additionally underwent alveolar
augmentation with "Cerabone" granules (1 group - 25
people) and the use of "Cerabone" granules in com-
bination with a keratoxenoimplant (2nd group - 25
people). The following biochemical indicators of non-
collagenous proteins were investigated: the content of
proteoglycans (hexuronic acids and chondroitin-4 and
chondroitin-6-sulfates) and carbohydrate derivatives of
glycoproteins (N-acetylneuraminic acid and fucose, not
bound to proteins) in the mandibular bone tissue. The
material for the study was obtained during the tooth
extraction operation and three months later, simultane-
ously with the surgical stage of dental implantation in all
three groups.

Determination of the content of hexuronic acids was
carried out by the Dische method in the modification of
Bitter and Muir [7]. The Nemeth-Csoka method in the
modification of L.I. Slutsky determined the content of
chondroitin sulfates. The content of fucose not bound to
proteins - according to the method of Dishe and Shet-
tles, N-acetylneuraminic acid - according to the method
of Hess [8].

Statistical analysis was performed using Student's t-
test in the Statistica 6.0 program.
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Research results and their discussion.

During a tooth extraction, the established level of
hexuronic acids in the mandibular bone tissue had the
same value in all three groups (table 1). At the time of
the surgical stage of dental implantation in patients of
the first group, whose bone defect after molar removal
was augmented with "Cerabone" granules, a decrease
in the content of hexuronic acids by 5.4% compared
to the first day of the study was established. For the
second group (after removing the lower molars, the
bone defect of the alveolar process was augmented
with "Cerabone" granules combined with a keratox-
enoimplantant), a probable decrease of this indicator
by 3.7% was noted. The control group was character-
ized by more pronounced possible changes, namely, a
probable reduction in the content of hexuronic acids
by 11.9%. Comparing the content of hexuronic acids in
the mandibular bone tissue in patients of the first and
second experimental groups compared to the control, it
increased by 7.5% and 9.6%, respectively.

On the first day of the study, at the time of tooth
extraction, the same level of chondroitin sulfate content
was noted in all groups, corresponding to the previous
indicators of monomers of biopolymers of connective
tissue (table 2).

During the surgical stage of dental implantation in
the control group, a probable decrease in the content
of chondroitin sulfates by 15.4% compared to the first
day of the study was observed. In patients undergoing
alveolar process augmentation (the first and second ex-
perimental groups), an increase in the content of this
indicator by 8.7% and 13.4% compared to the control
group for the same period of the postoperative period
was noted.

When determining the level of such representative
glycoproteins as fucose not bound to proteins in the
mandibular bone tissue at the molar removal stage,
its constant value was established for all three groups
(table 3), corresponding to the indicators of proteogly-
cans.

In the third month after tooth extraction in the con-
trol group, its probable decrease by 6.8% was noted,
which may determine the processes of formation of
the mandibular connective tissue biopolymers during
reparative osteogenesis. It was established that when
using «Cerabone» granules for augmentation of the
alveolar process, the level of fucose not bound to pro-
teins did not undergo probable changes relative to the
previous period of reparative regeneration. In patients
who underwent augmentation of the bone defect of the
mandibular alveolar process after tooth extraction with
«Cerabone» granules in combination with a keratoxeno-
implant, there was also no significant difference in the
above indicator in comparison with the previous study
period, but relative to the similar period of reparative
osteogenesis in the control group, the indicator of fu-
cose not bound to proteins was determined to be prob-
ably higher by 5.1%.

Such data may indicate that under the conditions of
augmentation of the mandibular alveolar process after
tooth extraction (both with the monodrug «Cerabone»
and with its combination with keratoxenoimplantant),
after three months, the level of monomers of biopoly-
mers of connective tissue already reaches physiological
values, unlike control group.
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Table 1 - The content of hescuronic acids
in the mandibular bone tissue at different times
of reparative osteogenesis, “mol/g (M+m)

Research 1group 2 group 3 group
term (n=25) (n=25) (n=25)
1st day 1,319+0,006 1,320+0,008 1,318+0,007

3rd month 1,248+0,009 * ** 1,272+0,010 *** 1,161+0,009 *
Notes: 1.* - p<0,05 compared to the first day of the study; 2. ** -
p<0,05 compared to the control for the same term of reparative
osteogenesis.

Table 2 - Content of chondroitin-4-
and chondroitin-6-sulfates in the mandibular bone
tissue at different times of reparative osteogenesis,
g/100 g of dry tissue (M+m)

Research 1group 2 group 3 group
term (n=25) (n=25) (n=25)
1st day 0,175+0,011 0,174+0,009  0,176+0,008
3rd month  0,162+0,006 ** 0,169+0,005 ** 0,149+0,007 *

Notes: 1.* - p<0,05 compared to the first day of the study; 2. ** -
p<0,05 compared to the control for the same term of reparative
osteogenesis.

At the time of the tooth extraction operation, a
constant value of N-acetylneuraminic acid content was
observed for all three groups (table 4), corresponding
to the above indicators of non-collagen proteins. Dur-
ing the surgical stage of dental implantation, a probable
decrease of this indicator was noted in all three groups
relative to the first observation period by 8.6%, 3.5%
and 19.6%, respectively.

In augmentation of the bone defect after molar's
removal with «Cerabone» granules, a probable increase
in the content of N-acetylneuraminic acid by 13.1%
compared to the control group at the time of the surgical
stage of dental implantation was established. For the
second group in which, after removing the lower molars,
the bone defect was augmented with «Cerabone»
granules in combination with a keratoxenoimplantant,
this indicator probably increased by 19.4% relative to
the similar period of reparative osteogenesis in the
control group.

It was established that under the conditions of
augmentation of the alveolar process with «Cerabone»

Table 3 - The content of fucose not bound to
proteins, in the mandibular bone tissue at different
times of reparative osteogenesis, “mol/g (M+m)

Research 1group 2 group 3 group
term (n=25) (n=25) (n=25)
1st day 1,46+0,04 1,48+0,03 1,46+0,03
3rd month 1,41+0,009 1,43+0,02 ** 1,36+0,019 *

Notes: 1.* - p<0,05 compared to the first day of the study; 2. ** -
p<0,05 compared to the control for the same term of reparative
osteogenesis,

Table 4 - The content of N-acetylneuraminic acid
in the mandibular bone tissue at different times of
reparative osteogenesis, “mol/g (M+m)

Research 1group 2 group 3 group
term (n=25) (n=25) (n=25)
1st day 1,98+0,007 1,98+0,008 1,99+0,014

3rd month 1,81+0,011 * ** *** 1.91+0,007 *** 1,60+0,013 *
Notes: 1.* - p<0,05 compared to the first day of the study; 2. ** -
p<0,05 y compared to the control for the same term of reparative
osteogenesis; 3. *** - p<0,05 in comparison of the first and second
experimental groups.
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granules in combination with a keratoxenoimplant, the
content of N-acetylneuraminic acid in the mandibular
bone tissue underwent a probable increase of
5.5% compared to the group of patients who used
«Cerabone» granules as a monodrug. It may determine
the acceleration of the formation of biopolymers of the
mandibular connective tissue (namely, glycoproteins) in
the second research group.

Conclusions.

Thus, the content of hexuronic acids and N
acetylneuraminic acid underwent the most significant
changes, while the indicators of fucose not bound to
proteins and chondroitin sulfates were characterized by
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more stable values for the studied period. The use of
«Cerabone» granules both as a monodrug and combined
with a keratoxenoimplant for augmentation of the bone
defect of the alveolar process contributed to a less
pronounced decrease in the level of proteoglycans and
glycoproteins compared to the control.

Prospects for further research.

It is planned to determine the correlation of markers
of connective tissue metabolism in blood serum and
mandibular bone tissue during reparative osteogenesis
after tooth extraction and augmentation of the
mandibular alveolar process.
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CTomaTosnoriyHa peabiniTayia nauieHTIB i3 BTOPUHHOK afleHTIED € NOLIMUPEHO NPO6aeMOI0 CyvacHOi
MeanuMHU. ATpodia anbBeonsPHOro MapocTKy Micns BuAaneHHs 3yba MoXKe OyTW NPOTUMNOKa3aHHAM A4S
PO3MILLEHHS AeHTanbHUX iIMNAaHTaTIB Y/ NOTIPWN TN ecTeTUYHUIA pe3ynbTaT PO3MILlLeHOro iMnaaHTaTy
ab0 pPeKOHCTPYKLIAHOrO NpoTe3yBaHHS. MeTol A0oCAigKeHHs 6yno AocnignTn 3MiHW GiOXIMIYHUX MOKA3HMKIB
CMONYYHOI TKaHWHK Nicns BUAANEHHA MONSAPIB HUXKHbLOI Wenenu npy 3acT 0CyBaHHI KnacuyHoi Ta aBTOopCbKOI
MeTOANK. Y AOCNIAXKEHHI 6pann yyacTb nauieHTw, sKMM 6yNno BUAaneHo MOISPY Ha HUXKHIN Leneni3a KnacuyHow
MeT 0AMKow (KOHTponbHarpyna-25ocib), 4o4aTKOBO NPOBEAEHO ayrMeH T alito anbBe0NsSPHOro rpaHynamm «Cer-
abone» (1 rpyna - 25 oci6) Ta BUKOpPUCTaHHA rpaHyn «Cerabone» y KoM6iHaLii i3 kKepaTOKCEHOIMNIAH TaH T oM
(2 rpyna - 25 oci6). bynm gocnigxeHi Taki 6i0XiMiuHI NOKa3HWKN HeKonareHoBMX GinkKiB: reKCypoHOBI KUCMOTH,
XOHAPOITUHCyNbhaTN, N aueTwunHelipamiHoBa KucnoTa Ta (iyko3a, He 3B'A3aHOi i3 6Ginkamu, y KiCTKOBIN
TKaHWHI HWKHbLOT LWenenu. Ha MOMEHT MpoBeAeHHS XipyprivHoro eTany fAeHTalbHOI iMnaaHTauii y
nauieHTIiB NepLLoi rpyn BCTAHOBMIEHO 3MEHLLEHHS BMICTY reKCypoHOBUX KACNOT Ha 5,4% BigHOCHO MepLLoro
[OHS AOCAI>KEHHS, Ana Apyroi- Ha 3,7%, AN KOHTPOMbHOI rpynu - Ha 11,9%. Bigmivany 3HMKEHHSA BMICTY
XOHAPOITUHCYNb(aTIB Ha 8,7%, 13,4% Ta 15,4% BigNOBIAHO AN NepLlIoi, ApYroi Ta KOHTPOALHOI rpyn. PiBeHb
(hyko3u, He 3B'13aH0OI 3 Binkamu, BiporigHo 36inbLKBCSA Ha 5,1% TinbKu y KOHTPObLHIA rpyni. Bigmivanu BiporigHe
3MeHLeHHs BMicTY N aueTunHelipamMiHOBOI Y BCiX TPbOX rpynax BifHOCHO NMepLIOro TepMiHy CnoCTepeXKeHHs
Ha 8,6%, 3,5% Ta 19,6% BignosigHO. Haiibinbly cyTTEBMX 3MiH 3a3HaBaB BMICT FeKCypoOHOBUX kucnoT Ta N
aueTunHeipaMiHOBOT KUCNOT K. BukopucTaHHA rpaHyn «Cerabone» ik MOHoMpenapaTy, Tak i y KoMbiHau,ii i3
KepaTOKCEHOIMMNAaHTaHTOM ANa ayrMeH T aLii KicCTKOBOro aeekTy anbBeoNspHOro BiApoCcTKa CNpuUsio MeHLU
BMPaXKEHOMY 3MEHLLEHHIO PiBHSA NPOTeO0r/iKaHiB Ta rnikonpoTeiHiB BIiAHOCHO KOHT PONIO.

KnwouyoBi cnoBa: ayrMeHTauisd afbBeONIAPHOIO BiAPOCTKY, NPOTEOrnikaHW, TrNiKONpoTeiHK,
TKaHuHa.

KicCTKOBa

3B'A30K nybnikauii 3 naaHOBUMMK HayKOBO-AOCNI4-
HVYMK poboTamu.

3ybam Taix OMOpHMM CTPYKTypam, Lo Npr3BOAUTL A0 pe-
30p6uii KicTkn. Lleit kom6iHOBaHWUIA etheKT NpU3BOAUTbL 10

[JaHa cratta € gpparmeHTom HZP CymMcbKOro aepxas-
HOro yHiBepcuteTy «KniHiko-nabopaTopHe 06I'pyHTYyBaH-
HSl 3aCTOCYBaHHA CyyaCHWX TEXHOJOFIW B AiarHoCTWUi, Ni-
KyBaHHi Ta NpoQiNakTuLi 3axBOptOBaHb NOPOXHMHN poTa
Ta WenenHo-1MueBoi AinsaHkm» (Ne gepxxaBHOI peecTpa-
Lii012ini13582).

Beryn.

CromatonoriyHa peabinitTauis nayieHTiB i3 BTOPWH-
HOI afieHTIED € NOWMPEHOD NPO6AEMOI0 Cy4acHoOi Me-
ONUMHK. ANbBEO/NISIPHMIA TPebiHb 3a YMOB afeHTii He nia-
[aeTbCa (PYHKUIOHANbHOMY HaBaHTaXKEHHIO, BAaCTUBOMY
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rOpPM30HTa/IbHOI | BEPTUKa/IbHOI aTtpodii anbBeonspHoro
BiApPOCTKY [1, 2]. leHTanbHa iMmnnaHTauis Bigirpae 3HauHy
ponb y peab6iniTayii nauieHTiB Ta NoTpebye AOCTATHLOrO
06'eMy KIiCTKOBOI TKaHVHW. ATpodis anbBeoNspHOro na-
POCTKy nicns BuAaneHHs 3yba Moxxe 6yT1 NpoTunokasaH-
HAM 415 PO3MILLEHHA AeHTabHUX IMNAaHTATIB YK Morip-
LWMTU eCcTETUYHWIA pe3ynbTaT PO3MILLEHOr0 iMMiaHTaty
ab0 peKOHCTPYKLiAHOrO NpoTesyBaHHA. Mpn6amsHo 40%
BMUCOTW anbBeos i 60% anbBeoNsApHOT LUMPUHK YyTANUBI A0
pe3op6uii anbBEONSPHOI KICTKM NPOTAroM 6 micauis micns
BUAANEHHA 3y6a [3, 4, 5].
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BignosigHo oo AaHux niteparypu 29-63% ropu3oH-
TanbHOI Ta 11-22% BepTUKanbHOI BTpPaTU KiCTKOBOI TKa-
HWHW BiAOYBaETbCA NPOTArOM nepwux 6 MicAyiB micns
BMAaNeHHs 3yb6a 6e3 BUKOPUCTaHHS TEXHIK 36epeXXeHHs
anbBEONAPHOro NapocTky [6].

MeTa gocnigxxeHHs.

Jocnignt 3miHM GioXiMiYHUX MOKA3HWKIB CMONYYHOI
TKaHVHU AN 06rpyHTYBaHHA 0CO6AMBOCTEl penapaTyB-
HOro oCTeoreHesy nicns BUAANEHHS MOSISIPIB HUXKHBLOI
Lenenn npu 3actocyBaHHI KNacM4yHOi Ta aBTOPCLKOI Me-
TOAMK (ayrMeHTaLis anbBeoNsSPHOro BiAPOCTKY nicns Bu-
[JaneHHs 3yba HaTypa/ibHOK KCEHOKICTKOM Ta B KOMbiHa-
Lii 3 KepaToOKCEHOIMMMaHTaHTOM).

O6'eKT i MeTOAN AOCNIAXKEHHS.

Y [ochimpKeHHi 6pann yyacTb NauieHTW, SKMM 6yno
BUOANEHO MOMSPA HA HWDKHIA Leneni 3a KnacuyHo
MeTOAMKOK (KOHTpOsibHa rpyna - 25 ocib), foAaTKoBO
MPOBElEHO ayrMeHTaLilo afbBEONISIPHOIO  rpaHynamu
«Cerabone» (1 rpyna - 25 0ci6) Ta BUKOPUCTAHHS rpaHyn
«Cerabone» y KOMOGiHaLji i3 KepaTOKCEHOIMMIaHTaHTOM
(2 rpyna - 25 oci6). bynm gocnigxeHi Taki 6ioxiMiuHi no-
Ka3HVWKW HEeKoMareHoBux O6ifKiB: BMICT NpOTeornikaHis
(rekCypOHOBMX KUCNOT | XOHAPOITUH-4 Ta XOHAPOITWH-
6-cynbhatis) Ta BYrneBOAHMX MOXiAHMX T[iKONpoTei-
HiB (N-aueTunHelipamiHOBOI KuCMOTM Ta (yKo3u, He
3B'A3aHOI i3 6iflkaMK) y KiCTKOBI TKaHWUHI HUXHbLOI Lie-
nenu. Martepian ans AOCAIMKEHHSA 6YyB OTPUMaHWUA Mig,
yac npoBeAeHHS onepalii BuaaneHHs 3yba 1a yepes Tpu
MicsiLi OAHOYACHO i3 BUKOHaHHAM XipypridHoro etany
[AeHTanbHOI iIMnaHTawii y BCiX TPbOX rpynax.

BM3HaueHHs BMICTY FeKCypOHOBKX KUCMOT NpOBOAW-
nn metogom Dische y mogudikauii Bitter i Muir [7]. Bmict
XOHAPOITUHCYMb(haTiB BM3HaYanm 3a mMetogom Nemeth-
Csoka y mogudikauii J1.I. Cnyubkoro. BMicT dykosu,
He 3B'fi3aHOi 3 Ginkamu - 3a metogom Dishe i Shettles,
N-aueTnnHepaMiHOBOT KACNOTK - 3a MeTodoM [ecca [8].

CTatucTMYHWin aHanis 6yB nNpoBeAeHWiA 3a AONOMO-
roto t-kputepito CtbtofeHTa y nporpami Statistica 6.0.

Pe3ynbTaTi AOCNIAKEHHS Ta iX 06roBOpPEHHS.

Y KIiCTKOBIIl TKaHWHi HWXHbOI LLenenu nig yac one-
pauii BuaaneHHs 3y6a BCTAHOB/EHWI PiBEHb reKCypo-
HOBMX KWUCMOT MaB OfHaKOBE 3HAYEHHS Yy BCiX TPbOX
rpynax (tabn. 1). Ha MOMEHT NpoBeAeHHSA XipypriyHoro
eTany AeHTaNbHOI iMNnaHTaLii y nalieHTiB nepLuoi rpynu,
AKMM KICTKOBWIA AedeKT nicns BuAaneHHs Monspy 6yB
ayrMeHTOBaHuWiA rpaHynamm «Cerabone», 6yno BCTa-
HOBMIEHO 3MEHLUEHHS BMICTY TEKCYpOHOBMX KWCMOT Ha
5,4% BIAHOCHO MepLWoro AHSA AocnimkeHHs. Ona apy-
roi rpynu (nicns BUAANEHHS HWKHIX MONSIPIB KiCTKOBMIA
AedekT anbBeonspHOro BiAPOCTKY 6GyB ayrMeHTOBaHWi
rpaHynamm «Cerabone» B KOM6iHaLii 3 KepaTOKCEHOIMNM-
NaHTaHTOM) BigMiYann BIipoOrigHe 3MEHLUEHHSI AaHOro
NoKasHuKa Ha 3,7%. [4ns KOHTPONLHOT rpynn 6ynn xapak-
TEepHi 6inbL BUPaXeHi BipOrigHi 3MiHK, a came BiporigHe
3MEHLLEHHSA BMICTYy reKCypoHOBMX KUCNOT Ha 11,9%. Mpn
MOPIBHSIHHI BMICTY reKCYpOHOBMX KMUCMOT Y KICTKOBIl TKa-
HUHI HVXHBOI Lenenun y nawieHTiB NepLuoi Ta Apyroi fo-
CNiHMX TPyN BiAHOCHO KOHTPO/O BigMivann ioro 36inb-
LLeHHs Ha 7,5% Ta 9,6% BignosigHO.

Ha nepwwuii feHb OOCNIMKEHHS HA MOMEHT NpoBe-
[OEHHA onepauii BuganeHHs 3yba BigMivaan OfHaKOBUIA
piBeHb BMICTY XOHAPOITUHCYNb(ATIB B YCiX rpynax, LIO
BiAMOBiZaN0 nonepeaHiM MoKasHMKaM MOHOMepiB 6io-
nonimepiB CNoONy4YHOI TKaHWHK (Tabn. 2).
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Tabnuus 1 - BMIcCT reCKypOHOBUX KUCIOT Y KiCTKO-
Bili TKAHWHI HVDKHbOI LLEIeNn Ha Pi3Hi TEPMIHK
penapaTmBHOro octeoreHesy, MKMonb/r (M +T1)

TepmiH go- 1 rpyna 2 rpyna 3 rpyna
CNigXKeHHA (n=25) (n=25) (n=25)
1-li peHb 1,319+0,006 1,320+0,008 1,318+0,007

3-ii micaub 1,248+0,009 * ** 1,272+0,010 * ** 1,161+0,009 *
Mpumitkn: 1.* - p<0,05 y NOPIBHAHHI 3 NepWNM AHEM LOCNILKEHHS;
2. ** - p<0,05 y NnopiBHAHHI 3 KOHTPONEM Ha TOI e TepMiH penapa-
LifiHOro ocTeoreHesy,

Tabnuusa 2 - BMICT XOHAPOITUH-4- Ta XOHAPOITUH-6-
Cynb(hatiB y KIiCTKOBI/ TKAHWHI HUXXHbBOT Wenenn Ha
Pi3Hi TepMiHW penapaTtuBHOrO OCTEOreHesy,
r/100 r cyxoi TKaHuHU (M +T)

TepMiH fo- 1 rpyna 2 rpyna 3 rpyna
CNifXXeHHs (n=25) (n=25) (n=25)

1-ii peHb 0,175+0,011 0,174+0,009  0,176+0,008
3-ii micayb  0,162+0,006 ** 0,169+0,005 ** 0,149+0,007 *

MpumiTkn: 1.* - p<0,05 y NOPIBHAHHI 3 NepWNM AHEM LOCNILKEHHS;
2. ** . p<0,05 y NOpiBHAHHI 3 KOHTPO/SIEM Ha TOii e TepMiH penapa-
LifiHOro ocTeoreHesy,

Mpy NpoBeLEHHI XipypriYyHOro etany AeHTanbHOI iMn-
naHTauii y KOHTPOMbHIA rpyni cnocTepirann BiporigHe
3HUXKEHHSA BMICTY XOHAPOITUHCYMb(atiB Ha 15,4% Bia-
HOCHO NepLUoro AHA AOCNIIKEHHA. Y nauieHTiB 3a yMOB
NPOBELEHHA ayrMeHTalii anbBeoNspPHOro  BiAPOCTKY
(nepwa Ta gpyra gocnigHi rpynuv) sigMivanun nigsuLLeH-
HSl BMICTY AaHOro nokasHuka Ha 8,7% ta 13,4% BigHOCHO
rpyny KOHTPOJIID Ha TOM >xe TepMiH nicnsionepaviiHoro
nepiogy.

Mpn BM3HAYEHHI PiBHA Takoro npefcTaBHWMKa riKo-
NpoTEeIHIB, AK (yK0O3a, He 3B'A3aHa i3 6ifkaMu y KiCTKOBIi
TKaHWHI HWXHBLOI Lienenn Ha eTani BUAANEHHA MOns-
piB BCTAHOBJ/IEHO i CTasle 3HAYeHHA A4 YCiX TPbOX rpyn
(tabn. 3), Wo BiANOBiAaE NOKa3HMKaM NPOTEOriKaHIB.

Ha TpeTili micaub nicns BuAaneHHs 3yba y KOHTPO/b-
Hili rpyni 6yno BigMiYeHO #oro BiporigHe 3MeHLLEHHS
Ha 6,8%, WO MOXe 00yMOB/IOBATM NPOLECH YTBOPEHHS
6iononimMepis CNONYYHOI TKAHWHU HWXHLOI Lienenn 3a
penapaTMBHOro octeoreHesy. BCTaHOBMEHO, L0 MpU BU-
KopucTaHHi rpaHyn «Cerabone» ans ayrmeHTauii anb-

Tabnuua 3 - BmicT pyko3su, He 3B'A3aHOI
3 6inKamu, y KiCTKOBI TKaHWHI HVKHBOI LLenenn
Ha pi3Hi TepMiHM penapaTtMBHOroO OCTeoreHesy,
MKMOnb/T (M+m)

TepMiH fo- 1 rpyna 2 rpyna 3 rpyna
CNiAXEeHHA (n=25) (n=25) (n=25)

1-i peHb 1,46+0,04 1,48+0,03 1,46+0,03
3-i micaub 1,41+0,009 1,43+0,02 **  1,36+0,019 *

MpumiTkn: 1.* - p<0,05 y NOPIBHAHHI 3 NEPLINM JHEM AOCNILKEHHS;
2. ** - p<0,05 y NOpiBHAHHI 3 KOHTPONEM Ha TOI Xe TepMiH penapa-
LifiHOrO ocTeoreHesy.

Tabnuuga 4 - BmicT “aueTunHeipamMmiHoBOT
KUCNOTW y KICTKOBIl TKAHWHI HYXKHbLOT Lenenm
Ha pi3Hi TepMiHM penapaTMBHOro OCTeoreHesy,

MKMOnb/T (M +T)

TepMiH go- 1 rpyna 2 rpyna 3 rpyna
CNigKEeHHS (n=25) (n=25) (n=25)
1- peHb 1,98+0,007 1,98+0,008 1,99+0,014

3-i micayb 1,81+0,011 * ** *** 1 91+0,007 * ** 1,60+0,013 *
Mpumitkn: 1.* - p<0,05 y NOPIBHAHHI 3 NepWnM AHEM AOCNILKEHHS;
2. ** - p<0,05 y NOpiBHAHHI 3 KOHTPONEM Ha TOI Xe TepMiH penapa-
LiiHoro octeoreHesy; 3. *** - p<0,05 y nopiBHAHHI NepLoi Ta gpyroi
[OCNigHUX rpyn.
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BEO/IIPHOTO BiAPOCTKY piBeHb (yKO3W, He 3B'si3aHOI i3
6inkamu He 3a3HaBaB BipOrigHMX 3MiH BiAHOCHO nonepe-
[OHbOTO TEPMIHY penapaTuBHOI pereHepauii. ¥ nauieHTis,
AKMM Gyna npoBefeHa ayrMeHTauisi KiCTKOBOro Aegekry
a1bBEO/IAPHOIO BiAPOCTKY HUXKHbLOI Lenenwn nicnsa suja-
neHHs 3yba rpaHynammu «Cerabone» y KoMbGiHauii i3 Ke-
paTOKCEHOIMNMIaHTaHTOM TaKOoX He BigMivanu BiporigHoi
Pi3HAL BULE3a3HAYEHOTO MOKa3HWKa Y MOPIBHAHHI i3
nonepeaHiM TepMiHOM A0CNIAKEHHS, ae Bi4HOCHO aHa-
NOTiYHOTO TEPMiHY penapaTMBHOrO OCTeoreHesy y KOHTp-
ONbHIl rpyni NOKa3HUK yKo3u, He 3B'A3aHOi i3 Binkamu
BM3Ha4aBCA BipOrigHO GinblnM Ha 5,1%.

Taki faHi MOXyTb BKa3yBaTu Ha Te, WO 3a YMOB Npo-
BEAEHHS ayrMeHTaLlii a1bBEONAPHOTO BiAPOCTKY HKHLOI
wenenu nicna BuAaneHHa 3yba (SK MOHOMpenapatom
«Cerabone», Tak i Npn Moro Kom6iHaLii i3 KepaToKceHo-
iMnnaHTaHTOM) Yepe3 3 MicAui piBeHb MOHOMepiB 6io-
noniMepiB CMOMYYHOI TKAaHUHN BXe cArae i3ionoriyHmx
3HayeHb, Ha BiAMIiHY Bif, KOHTPO/ILHOI rpynu.

Ha mMoMeHT onepauii BuganeHHs 3yba crnoctepiranv
cTasie 3Ha4YeHHsa BMICTy “aueTunHelpamiHOBOI KUCNOTU
Ans ycix Tpbox rpyn (tabn. 4), Wo Bignosigano Haeege-
HVMM BULLE NOKa3HWKaM HekonareHoBux 6inkis. Mig yac
NpoBeAeHHs XipypriyHoro etany AeHTtanbHOI iMnaaHTaw,i
BigMiyann BiporigHe 3MEeHLUEHHs [aHOro MNoKasHWKa Y
BCiX TPbOX rpynax BiAHOCHO MEPLIOro TEPMiHY cnocTepe-
XKeHHs Ha 8,6%, 3,5% Ta 19,6% BignosigHO.

Mpn ayrmeHTauii KiCTKOBOro Aegekry nicnsa Buaa-
NeHHst Monsipy rpaHynamu «Cerabone» BCTAHOBIEHO
BiporigHe 36iNblIEHHA BMICTY “aueTunHelipamMiHOBOI
Kncnotm Ha 13,1% BigHOCHO rpynu KOHTPOSIH0 HA MOMEHT
NpoBeAEHHS XipypriyHOro etany AeHTalbHOI iMniaHTa-
uji. Ansa apyroi rpynu y Skl nicns BuganeHHs HKHIX Mo-

NSPIB KICTKOBMIA AedeKT 6yB ayrMeHTOBaHWIA rpaHynamu
«Cerabone» B KOMGiHauii 3 KepaTOKCEHOIMMMIaHTaHTOM
JaHuii NokasHWK BiporigHo 36inbluyBascsa Ha 19,4% Big-
HOCHO aHa/10riYHOro TepMiHy penapaTvBHOro ocTeoreHe-
3y Y KOHTPO/bHIW rpyni.

BcTraHOBMEHO, LWO 3a YMOB ayrMeHTaLii a/bBeonsipHO-
ro BiAPOCTKy rpaHynamu «Cerabone» y KoMbiHaLji i3 ke-
paToOKCEeHOoIMMIaHTaHTOM BMICT ~aueTuiHelipamiHoBOi
KUCNOTU Yy KICTKOBIl TKAHWHI HWXHbLOI LLeneny 3a3HaBaB
BiporigHoro 36inblleHHs Ha 5,5% BigHOCHO rpynn nawi-
€HTIB, Y IKMX BUKOPUCTOBYBa/IM rpaHynn «Cerabone», sk
MoHonpenapar. Lle moxe 06ymMOB/OBaTU MPUCKOPEHHS
(hopmyBaHHs 6iononimepis CNOAYYHOT TKAHWUHWN HDKHBOI
Lwenenu (a came rNiKoNpoTEIHIB) y APYTiil gocnigHil rpyni.

BucHoBku.

TakMM 4YMHOM, Haibinbll CyTTEBMX 3MIH 3a3HaBaB
BMICT FeKCypOHOBMX KUC/OT Ta “aueTunHelipamiHOBOT
KUCNOTK, TOAI IK NOKa3HWKM (yKo3u, He 3B'A3aHOl i3 6in-
Kamun i XOHAPOITUHCYNb(daTIB XapakTepusyBanucs OifbLu
CT/IMMN 3HAYEHHAMMW Ha AOCAIAXYBaHUA TePMiH. Buko-
puUCTaHHA rpaHyn «Cerabone» sk MOHomnpenapary, Tak iy
KOMOGiHaLlii i3 kepaTOKCEHOIMMIaHTaHTOM ANA ayrMeHTa-
Ll KICTKOBOTO flepeKTy afibBeONIAPHOro BigpocTKa cnpu-
710 MEHLL BUPaXXEHOMY 3MEHLUEHHIO PiBHA NPOTeor/ika-
HIB Ta rNiKoNpOoTEiHiB BIAHOCHO KOHTPOSIO.

MepcnekTmBM NoganbllnX AOCNILXEHb.

MnaHyeTbCa BM3HAUUTM KOpensuilo Mapkepis Me-
Taboni3My CMOMYy4YHOI TKAHWUHM Yy CUPOBATLi KPOBI Ta Y
KICTKOBI1 TKaHUHI HWDKHbLOI Lieneny 3a penapaTMBHOIO
ocTeoreHesy nicns nNpoBeAeHHs onepauii BuAaneHHs
3yba Ta ayrMeHTaLii a/lbBeONAPHOro BigPOCTKY HUKHLOI
Lwenenu.
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3MIHW BIOXIMIYHNX MOKA3HUKIB KICTKOBOT TKAHWHW HVUXXHbBOI LWENENW MICNA BUAANEHHA MONAPIB
TA NMPOBEAEHHSA AYTMEHTALLIT ATbBEO/IAPHOI O BIAPOCTKA

KonecHiueHko M. O., CaBueHKko [l. B., CaBueHko B. B., IBaHtok O. C., XXuBoToBcbkuii I. B., Jlokec K. I,

Pestome. ATpodiia anbBEONSPHOro NapocTky Nicns BuUAaseHHs 3y6a Moxe OyTM NpOTUMNOKa3aHHSAM Aas pos-
MILLEHHA AEeHTaNbHUX iMNIAHTaTIB YA MOTIPWMWTL eCTETUYHUIA pe3y/nbTaT PO3MILLEHOrO iMnaaHTaTy abo pPeKoH-
CTPYKLUiAHOrO npoTe3yBaHHA. Mpnbnm3Ho 40% BKUCOTU anbBeon i 60% anbBeONAPHOI WWPUHW YYTAKUBI A0 pe3opbuii
anbBEONAPHOT KICTKM NpoTAroM 6 MicsuiB nicna sBuaaneHHa 3yba. BignosigHo Ao AaHux nitepatypu 29-63% ropu-
30HTaNIbHOT Ta 11-22% BepTUKa/bHOI BTPaTW KiCTKOBOI TKAHWHW BigbyBaeTbcsi MPOTArOM neplmx 6 micauis nicns
BUAANEHHs 3y6a 6e3 BUKOPUCTaHHS TEXHIK 36epeXxeHHs anbBeONAPHOr0 NapocTky.

Bynun gocnigkeHi Taki 6i0XiMivHI MOKa3HWKN HEKonlareHoBMX GifiKiB: BMICT MPOTEOriKaHiB (FeKCypOHOBMUX KUCMOT
i XOHAPOITUH-4 Ta XOHAPOITUH-6-CYNbMaTiB) Ta BYrNEBOAHNX NOXiAHUX rnikonpoTeiHiB (N-aLeTunHenpamiHOBOI Kuc-
NOTK Ta (PYKO3M, He 3B'S3aHOI i3 BiflkaMu) Yy KIiCTKOBI TKaHMHI HUXHBOI LWenenn. Matepian gna AocnigxeHHs 6y
oTpMMaHuiA nig yac NpoBefieHHs onepavii BuaaneHHsa 3y6a Ta Yepes TpU MicALi OAHOYACHO i3 BUKOHAHHAM Xipyp-
riYHOro ertany AeHTanbHOI iMNAaHTawii y BCiX TpbOX rpynax.

Ha MOMeHT npoBefeHHs XipypriyHoro etany AeHTafbHOT iMnNaaHTauii y nauieHTiB nepLuoi rpynu, SKMM KiCTKO-
BUIN AetheKT nicns BuaneHHs Mmonspy 6y ayrmeHToBaHuiA rpaHynamu «Cerabone», 6yno BCTaHOBNEHO 3MEHLUEHHS
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BMICTY reKCypOHOBMX KUCMOT Ha 5,4% BifHOCHO MepLUOro AHA AOoChiAKeHHA. Ana Apyroi rpynu BigMIYanum BiporigHe
3MEHLUEHHA [aHOro MokKasHWKa Ha 3,7%, AN KOHTPOJILHOI rpynu BigMiyanu BiporigHe 3MeHLUeHHS BMICTY rekcy-
POHOBMX KMUCNOT Ha 11,9%. Biamivanu BiporigHe 3HWXEHHS BMICTYy XOHAPOITUHCYNb(MaTIB Ha 8,7%, 13,4% T1a 15,4%
BIAMNOBIAHO AN NepLIoi, APYroiTa KOHTPO/LHOI rpyn. PiBeHb (lyKo3K, He 3B'A3aH0i 3 6inkamu, BiporigHo 36ibLumMBCS
Ha 5,1% TiNbKN y KOHTPONbHIWA rpyni. Bigmivanu BiporigHe 3meHLWeHHs BMICTy N-aueTunHeinpamMiHOBOT Y BCix TPbOX
rpynax BifHOCHO MepLloro TepMiHy cnocTepexxeHHs Ha 8,6%, 3,5% ta 19,6% BianoBigHoO.

3rifHO JaHWX AOCMiAXEHHS BCTAHOBMEHO, WO HaBiNblL CYTTEBUX 3MiH 3a3HaBaB BMICT reKCYpOHOBUX KWCNOT
Ta N-aueTunHelipaMiHOBOI K1CNOTK, TOAI SK MOKa3HMKM (hyKO3W, He 3B'A3aHOI i3 Binkamu i XOHAPOITUHCYNb(aTiB
XapaKkTepuayBanmca Ginbll CTaIMMW 3HAYEHHAMW Ha AOCNigXyBaHWI TepMiH. BukopuctaHHs rpaHyn «Cerabone»
AK MOHoMpenaparty, Tak iy kKoM6iHaLji i3 KepaTOKCEHOIMMIAHTAHTOM A/11 ayrMeHTaLii KiCTKOBOro aedekTy anbse-
ONISIPHOTO BiAPOCTKA CNPUANO MEHLI BUPaXXEHOMY 3MEHLLEHHIO PIBHS NPOTEOr/ikaHiB Ta rnikonpoTteiHis BiAHOCHO
KOHTPOSIO.

KnoyoBi cnosa: ayrMmeHTauis anbBeoNApHOro BiApPOCTKY, NPOTEOrNiKaHW, rNiKonpoTeiHN, KICTKOBa TKaHUHa.

CHANGES IN THE BIOCHEMICAL INDICATORS OF MANDIBULA BONE TISSUE AFTER REMOVAL OF MOLARS AND
AUGMENTATION OF THE ALVEOLAR PROCESS

Kolesnichenko M. O., Savchenko D. V., Savchenko V. V., lvanyuk O. S., Zhivotovskyi I. V., Lokes K. P.

Abstract. Atrophy of the alveolar process after tooth extraction can be a contraindication for the placement of
dental implants or worsen the aesthetic result of the placed implant or reconstructive prosthetics. Approximately
40% of alveolar height and 60% of alveolar width are susceptible to alveolar bone resorption within 6 months after
tooth extraction. According to literature data, 29-63% of horizontal and 11-22% of vertical bone loss occurs during
the first 6 months after tooth extraction without the use of alveolar bud preservation techniques.

The following biochemical indicators of non-collagenous proteins were investigated: the content of proteoglycans
(hexuronic acids and chondroitin-4 and chondroitin-6-sulfates) and carbohydrate derivatives of glycoproteins
(N-acetylneuraminic acid and fucose, not bound to proteins) in the mandibular bone tissue. The material for the
study was obtained during the tooth extraction and three months later simultaneously with the surgical stage of
dental implantation in all three groups.

At the time of the surgical stage of dental implantation in patients of the first group, whose bone defect after
molar removal was augmented with «Cerabone» granules, a decrease in the content of hexuronic acids by 5.4%
compared to the first day of the study was established. For the second group, a probable decrease of this indicator
by 3.7% was noted, for the control group, a probable decrease in the content of hexuronic acids was noted by 11.9%.
A probable decrease in the content of chondroitin sulfates by 8.7%, 13.4% and 15.4% was noted, respectively, for
the first, second and control groups. The level of fucose not bound to proteins was significantly increased by 5.1%
only in the control group. A probable decrease in the content of N-acetylneuramine was noted in all three groups
relative to the first period of observation by 8.6%, 3.5% and 19.6%, respectively.

According to the research data, it was found that the content of hexuronic acids and N acetylneuraminic acid
underwent the most significant changes, while the indicators of fucose, not bound to proteins and chondroitin
sulfates were characterized by more stable values for the studied period. The use of «Cerabone» granules both as a
monopreparation and in combination with a keratoxenoimplant for augmentation of the bone defect of the alveolar
process contributed to a less pronounced decrease in the level of proteoglycans and glycoproteins compared to the
control.

Key words: augmentation of the alveolar process, proteoglycans, glycoproteins, bone tissue.
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