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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-bound fucose 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 noted for the first, second and control
groups. The level of fucose 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 a common 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

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.

Table 1 — The content of hescuronic acids
in the mandibular bone tissue at different times
of reparative osteogenesis, pmol/g (M+m)

Research 1 group 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 1 group 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, umol/g (M+m)

Research 1 group 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, umol/g (M+m)

Research 1 group 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

DOI 10.29254/2077-4214-2023-1-168-412-417

more stable values for the studied period. The use of
«Cerabone» granules both asa 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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CmomamosnoeiyHa peabinimayis nayieHmie i3 8MoOpPUHHOK AOEHMIE € MOWUpPEeHO MpobaemMoro Cy4acHoi
MeOuyuHU. Ampogis anbeeosApHO20 MNapocmky nicas sudaneHHs 3yba moxe 6ymu npomunoKa3aHHAM O
PO3MileHHS 0eHMasabHUX iIMNAGHMamis Yu nozipwumu ecmemu4Huli pe3ynbmam po3mileHo2o imnaaHmamy
abo peKoHCMpyKyiliHo2o npome3ysaHHA. Memoto docnidxceHHa 6yno docaioumu 3MiHU BioXiMiYHUX NMOKA3HUKI8
Crosy4YHOI MKAHUHU nicasa 8udaneHHs MoAapie HUXCHbOI wenenu npu 3aCmocy8aHHI KAAacu4Hoi ma aemopcbKoi
MemoOuUK. Y 0ocnidxceHHi bpanu yyacme nayieHmu, SKum 6ys10 8u0asneHO MOAAPU HA HUMCHIL ujeneni 3a KAacu4yHo
MemoOuKo (KoHMposbHa 2pyna-25 ocib), 0o0amkoso nposedeHo ay2meHmMauito asnb8eonsapHo20 2paHynamu «Cer-
abone» (1 epyna — 25 oci6) ma sukopucmaHHA epaHyn «Cerabone» y KOMbGIHAUii i3 KepamMoKCceHoIMNAaHMAaHMom
(2 epyna — 25 ocib). bynu docnidxceHi maki 6ioximiyHi NOKA3HUKU HeKosazeHosux binKie: eeKcypoHosi Kucaomu,
XoHOpoimuHcyneghamu, N auemunHelipamiHosa Kucsoma ma ¢pyKo3a, He 38°A3aHoi i3 binkamu, y Kicmkosili
MKAHUHI HUMXHbOI wenenu. Ha momeHm npoeedeHHA xipypeiyHo2o emarny OeHmasbHoi imnaaHmauii y
nayieHmie nepwoi 2pynu 8cMaHoO8s1eHO 3MeHWEeHHA 8MiCmMy 2eKCypoHo8UX Kucaom Ha 5,4% eidHocHO nepwozo
OHA 00cnioneHHs, 0aa Opyeoi — Ha 3,7%, 018 KOHMPoAbHOI epynu — Ha 11,9%. Bidmiyanu 3HUMCEHHA 8micmy
XOHOpoimuHcynsgamie Ha 8,7%, 13,4% ma 15,4% 8idnogioHo 015 nepwoi, Opy20i ma KOHMpPoaeHoi epyn. PiseHo
(PyKo3u, He 38’A3aHOI 3 binkamu, 8ipo2idHo 36inbwusca Ha 5,1% MinbKu y KOHMPOAbLHIl epyni. Biomivyanu sipozioHe
3MeHuWweHHs emicmy N-auemusHelipamiHo8oi y 8cix mpbox 2pynax 8i0HOCHO NMepwozo MepMiHy CrocCmepereHHs
Ha 8,6%, 3,5% ma 19,6% sidonosioHo. Halibinbw cymmesux 3MiH 303HO8a8 8MiCm 2eKCypoHosux Kucaom ma N
auemusnHelipamiHosoi Kucsiomu. BukopucmaHHsA 2paHyn «Cerabone» Ak MoHonpenapamy, mak i y KombiHauii i3
KepamoKCceHOoIMMAaHMaHmMoM 0418 ayameHmay,ii Kicmkoeozo deheKmy asnb8e0APHO20 8i0POCMKA CIPUAIO0 MeHW
BUPAMCEHOMY 3MEHWEeHHIO PiHA MPoMeo2siKaHie ma 2aikonpomeiHie 8i0HOCHO KOHMPOsIo.

Knrwuvoei cnoea: ayzameHMayis anb68e0749pHO20 8iOPOCMKY, MpPOmMeo2niKaHu, 2aiKonpomeiHu, Kicmkosa
MKAHUHQ.

3B’A30K ny6nikaujii 3 n1aHOBMMMU HayKOBO-A0CNiIA-
HUMMK poboTamm.

[aHa cTatTa € dpparmeHTom HAP CymcbKoro aepkas-
Horo yHiBepcuteTy «KniHiko-nabopaTtopHe 06rpyHTyBaH-
HA 3aCTOCYBAHHS Cy4aCHUX TEXHONOTIM B giarHoCTumUi, Ni-
KyBaHHi Ta NpodinakTuLi 3aXxBoproBaHb MOPOXKHUHM POTa
Ta WenenHo-nnueBoi ainaHkn» (N2 gepyKaBHOI peecTpa-
Lii0121U113582).

Bcryn.

CTomaTtonoriyHa peabinitalia nauieHTiB i3 BTOPUH-
HOIO afEeHTIED € NoLMPeHO NPobaemoto cyvyacHoi me-
OUUMHU. ANbBEONSAPHUI rpebiHb 3a YMOB afieHTii He nia-
[A€eTbcA QYHKLIOHAIbHOMY HaBaHTAXKEHHIO, BJ1aCTUBOMY

3y6am Ta iX ONOPHUM CTPYKTYypaMm, L0 NPU3BOAMUTb [0 pe-
30p6uji KicTKM. Liei KombiHoBaHWI edeKT NprU3BOAUTbL A0
rOpPU30HTaNbHOI i BEPTUKANbHOI aTpodii anbBeONAPHOIO
BigpocTky [1, 2]. leHTanbHa iMNIaHTAL,A BiZirpae 3HauHy
posnb y peabinitauji naujeHTiB Ta NoTpebye AOCTaTHLOrO
06’emy KiCTKOBOI TKaHWHW. ATpodia anbBeonApHOro na-
POCTKY nicna BUAANEHHS 3yH6a MorKe ByTW NPOTUNOKa3aH-
HAM 418 PO3MILLEHHA AEHTANbHUX iIMNAAHTATIB YK NOrip-
LINTK eCTETUYHMI pe3y/bTaT PO3MILLEHOro iMNIaHTaTy
ab0 peKoHCTPYKLiNHOro npoTesyBaHHsA. MpnbansHo 40%
BMCOTK anbBeon i 60% anbBeoNAPHOI LWMPUHW YYTAUBI A0
pe3opbujii anbBe0IAPHOT KiCTKM NpOTAromM 6 micsuis nican
BMAaneHHs 3yba [3, 4, 5].
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BignosigHo oo AaHux nitepatypu 29-63% ropusoH-
TanbHOi Ta 11-22% BepTMKaNbHOI BTPATU KICTKOBOI TKa-
HUHW BiAOYBaETbCA NPOTATOM Meplwmnx 6 micAuis nicnsa
BUAaNeHHsA 3yba 6e3 BUKOPUCTAHHA TEXHIK 36eperkeHHs
a/1bBEONSAPHOTO NapocTKy [6].

MeTa gocnigKeHHs.

Locnigntv 3miHM BioxiMiYHMX MOKA3HMKIB CNOyYHOT
TKaHWHW A8 06rpyHTYBaHHA ocobansocTen penapaTms-
HOro OCTeoreHesy MiciA BUAANIEHHA MONAPIB HUMHBLOI
Lenienm nNpm 3acTocyBaHHi KNAaCUYHOI Ta aBTOPCbKOI Me-
TOAMK (ayrMmeHTaLif aNbBeONAPHOro BiAPOCTKY Micas Bu-
JaneHHnA 3yba HaTypaibHOK KCEHOKICTKOM Ta B KOMbBiHa-
Lii 3 KEPATOKCEHOIMMITAHTAHTOM).

O6’€eKT i meToAMN AOCNIAMKEHHS.

Y pocnigKeHHi 6pann yyacTb nauieHTH, akum byno
BUOA/IEHO MOJIAPU Ha HWXKHIA Weneni 3a KAacMYHOW
MeTOoAMKO (KOHTposbHa rpyna — 25 ocib), aAoaaTkoBo
NpoBeEeHO ayrMeHTaLLl0 anbBEeONIAPHOro rpaHynamm
«Cerabone» (1 rpyna — 25 oci6) Ta BUKOPUCTaHHS rpaHyn
«Cerabone» y KombiHaLii i3 KepPaTOKCEHOIMMNIAHTAHTOM
(2 rpyna — 25 ocib). bynu gocniaxkeHi Taki bioximiyHi no-
Ka3HUKM HeKo/sareHoBux BinKiB: BMICT npoTeornikaHis
(reKcypOHOBMX KWUCNOT i XOHAPOITUH-4 Ta XOHAPOITUH-
6-cynbdatiB) Ta BYrNeBOAHWMX MOXiAHWX TNiKONpoTei-
HiB (N-aueTunHelpamiHOBOI KMCNOTU Ta ¢yKO3W, He
3B’A3aHOI i3 6iNKaMM) Y KICTKOBIN TKaHWHI HUXHbOI Le-
nenn. MaTepian Ana AOCNIAXKEHHA OyB OTPUMaHWUI nig,
yac npoBeAeHHs onepaLii BuganeHHa 3yba Ta yepes Tpu
MiCAL OAHOYACHO i3 BMKOHAHHAM XipypriyHoOro etany
OEeHTaNbHOI IMNAaHTaL,ii y BCIX TPbOX rpynax.

Bu3HaueHHA BMICTy reKCypOHOBMX KUCIOT MPOBOAM-
v metogom Dische y mogudikauii Bitter i Muir [7]. BmicT
XOHAPOITUHCYNbdATIB BM3HaAYann 3a metogom Nemeth-
Csoka y mogmdikauii /1.I. Cnyubkoro. Bmict ¢ykosu,
He 3B’A3aHOI 3 binkamu — 3a metogom Dishe i Shettles,
N-aueTunHenpamiHoBOI KMCOTM — 32 MmeToaom lecca [8].

CTaTUCTMYHMIA aHani3 6yB NpoBeAeHUI 3a AOMNOMO-
roto t-Kputepito CTbtogeHTa y nporpami Statistica 6.0.

Pe3ynbTaTtv AocniaeHHa Ta ix 06roBopeHHs.

Y KiCTKOBI TKaHMHI HWXKHbBOI Wenenun nig 4ac one-
pauii BuganeHHa 3yb6a BCTaHOBNEHMUI PiBEHb TEKCypo-
HOBMX KMUCNOT MaB OZHAKOBE 3HAYeHHA Y BCiX TPbOX
rpynax (taén. 1). Ha MoOMeHT npoBeaeHHs XipypriyHoro
eTany AeHTaNbHOI IMMIaHTaL,i y NaLEHTIB NepLwoi rpynu,
AKMM KICTKOBUI AedeKT nicna BuAaneHHs monapy 6ys
ayrmeHToBaHUI rpaHynamu «Cerabone», 6yno BcTa-
HOB/JIEHO 3MEHLUEHHA BMICTY FEKCYPOHOBMX KUCIOT Ha
5,4% BIAHOCHO MepLworo gHA AochigKeHHA. Ona apy-
roi rpynu (nicna BUAANEHHA HUXKHIX MOMIAPIB KiCTKOBUI
AedeKT anbBeONAPHOTO BIAPOCTKY OyB ayrMeHTOBaHWUM
rpaHynamm «Cerabone» B KombiHaL,ii 3 KepaToKceHoIMN-
NIAHTAaHTOM) BiAMiYanM BiporigHe 3MeHLIEeHHs AaHOoro
NOKasHWKa Ha 3,7%. 1A KOHTPOAbHOI rpynu 6yamn xapak-
TepHi 6inblL BUpaXKeHi BiporigHi 3miHKM, a came BiporigHe
3MEHLUEHHS BMICTy reKCypOoHOBUX KMCNoT Ha 11,9%. Mpu
NOPIBHAHHI BMICTY reKCYPOHOBUX KMUC/OT Y KICTKOBI TKa-
HUHI HVXKHBOI LWenenu y NauieHTiB nepLoi Ta Apyroi go-
CNiAHUX rpyn BiAHOCHO KOHTPOJIO BigMivyann Moro 36inb-
WeHHA Ha 7,5% Ta 9,6% BignosiaHo.

Ha nepwwuin geHb JOCAiAKEHHA HAa MOMEHT npoBe-
[AeHHA onepauii BuaaneHHs 3yba BiAmiYaan ogHaKosuin
piBEHb BMICTY XOHAPOITUHCYAbATIB B YCiX rpynax, Lo
BignoBigano nonepeaHiM NOKasHMKam MoHomepis bio-
nonimepis cnosly4yHoi TKaHWHYU (Tabn. 2).

Tabnuusa 1 — BmicT recKypoHOBUX KMCNOT Y KiCTKO-
Bili TKAHUHI HUKHDBOT LWEeNenu Ha Pi3Hi TepmiHn
penapaTMBHOro octeoreHesy, MKmonb/r (M+m)

TepmiH go- 1rpyna 2 rpyna 3 rpyna

CNipKeHHA (n=25) (n=25) (n=25)
1-1 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 *

Mpumitku: 1.* — p<0,05 y NOPiBHAHHI 3 NEPLUNM SHEM LOCNIAKEHHS;
2. ** — p<0,05 y NnopiBHAHHI 3 KOHTPONIEM Ha TOW e TepMiH penapa-
LiiHOro ocTeoreHesy.

Tabaunusa 2 — BMicT XOHAPOITUH-4- Ta XOHAPOITUH-6-
cynb¢artiB y KiCTKOBi TKAHUHI HUXKHbOI LWenenu Ha
pi3Hi TepMiHM penapaTUBHOro ocTeoreHesy,
r/100 r cyxoi TKaHuHU (M+m)

TepMmiH go- 1rpyna 2 rpyna 3 rpyna
CNigXXeHHA (n=25) (n=25) (n=25)

1-i AeHb 0,175+0,011 0,174+0,009 | 0,176+0,008
3-i micaub | 0,162+0,006 ** |0,169+0,005 **| 0,149+0,007 *

Mpumitkn: 1.* — p<0,05 y NopiBHAHHI 3 NepLIMM AHEM AOCNIAKEHHS;
2. ¥* — p<0,05 y NopiBHAHHI 3 KOHTPOMIEM Ha TOW e TepMiH penapa-
LINHOrO oCTeoreHesy.

Mpw NnpoBeaeHHi XipyprivHOro eTany AeHTabHOI iMn-
NaHTaLii y KOHTPOMbHIN rpyni cnocTepirann siporigHe
3HUMKEHHA BMICTY XOHApPOITUHCyNbdaTiB Ha 15,4% Bia-
HOCHO MEepLUOro AHA AOCNIAMKEHHA. Y NALIEHTIB 33 yMOB
NpoBeAeHHA ayrMeHTaljii a/fbBeONAPHOro  BiAPOCTKY
(nepwa Ta apyra gocnigHi rpynu) Bigmivyann niaBuLLEH-
HA BMICTY JQHOrO NOKa3HMKa Ha 8,7% Ta 13,4% BigHOCHO
TPYNW KOHTPO/IIO Ha TOM e TepMiH nicnsonepauiiHoro
nepioay.

Mpwn BM3HAYEHHI PiBHA TaKOro MpeacTaBHMKA MiKo-
nporTeiHiB, AK PpyKo3a, He 3B’A3aHa i3 BilKamu y KiCTKOBIl
TKAHWHI HUXHbLOI LWenenn Ha etani BUAANEHHA MONA-
piB BCTAHOB/EHO ii CTane 3HayeHHA AN1A yCiX TPbOX rpyn
(Tabn. 3), Wwo BiANOBIAAE NOKAa3HMKAM NPOTEO/iKaHiIB.

Ha TpeTili micaub nicns BuaaneHHs 3yba y KOHTPOb-
Hil rpyni 6yno BiamiyeHo Ioro BiporigHe 3meHLeHHsA
Ha 6,8%, WO MOXe 06yMOB/OBAaTU NPOLECU YTBOPEHHSA
6iononimepis CNOMYYHOI TKAHMHU HWUMKHbBOI Lenenu 3a
penapaTtMBHOro ocreoreHesy. BctaHOBNEHO, WO NpuY BU-
KOPUCTaHHI rpaHyn «Cerabone» gna ayrmeHTauii anb-

Tabnuua 3 — Bmict pyKosu, He 38’A3aHOI
3 6iAKaMMm, y KiCTKOBII TKAHUHI HUXKHDBOI Wenenu
Ha pPi3Hi TepMiHK penapaTMBHOroO ocTeoreHesy,
mKmonb/r (M+m)

TepMmiH go- 1rpyna 2 rpyna 3rpyna

CNipXeHHA (n=25) (n=25) (n=25)
1-1 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 *

Mpumitku: 1.* — p<0,05 y NopiBHAHHI 3 NEPLIMM AHEM AOCNIAKEHHS;
2. ** — p<0,05 y NOpiBHAHHI 3 KOHTPOJIEM Ha TOW e TepMiH penapa-
LiiHOrO OCTeOreHesy.

Tabnauusa 4 — Bmict N-auetunHeiipamiHOBOI
KUC/IOTU Y KiCTKOBIA TKaHUHI HUXKHbBOI Wenenu
Ha pi3Hi TepMiHX penapaTMBHOroO ocTeoreHesy,

mKmonb/r (M+m)

TepmiH ao- 1rpyna 2 rpyna 3 rpyna

CNigXKeHHA (n=25) (n=25) (n=25)
1-” peHb 1,98+0,007 1,98+0,008 1,99+0,014

3-ii micAaub|1,81+0,011 * ** *** |1 91+40,007 * **|1,60+0,013 *

Mpumitku: 1.* — p<0,05 y NoOpiBHAHHI 3 NepLIMM AHEM AOCNIAKEHHS;
2. ** — p<0,05 y NOPIBHAHHI 3 KOHTPONEM Ha TOI e TEPMIH penapa-
LjiliHoro octeoreHesy; 3. *** — p<0,05 y nopiBHAHHI NepLoi Ta gpyroi
AOCNiAHNUX rpyn.
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BEOJIAPHOrO BiAPOCTKY piBeHb GyKO3M, He 3B’A3aHOI i3
6inkamu He 3a3HaBaB BipOrigHMX 3MiH BiIHOCHO nonepe-
OHbOTO TEPMiHY penapaTUBHOI pereHepaLii. Y naujieHTis,
AKMM Byna npoBefeHa ayrMeHTaLiA KicTkoBoro gedekTty
AN1bBEONIAPHOIO BiAPOCTKY HUXKHbBOI LWenenun nicna snaa-
NeHHs 3yba rpaHynamm «Cerabone» y KombiHauii i3 Ke-
PATOKCEHOIMM/IAHTAHTOM TaKOX He BigMivanu BiporigHoi
Pi3HULI BMLLE3a3HAYEHOrO MOKA3HWKA Yy MOPIBHAHHI i3
nonepeaHiM TEPMiHOM AOCAIAKEHHA, ane BifHOCHO aHa-
JIOTiIYHOTO TEPMiHY penapaTMBHOIO OCTEOreHe3y Y KOHTP-
O/IbHIl Fpyni NOKasHMK PyKOo3u, He 3B’A3aHOI i3 Binkamu
BM3HaAYaBCs BiporigHo 6inbwmm Ha 5,1%.

Taki AaHi MOXKYTb BKa3yBaTW Ha Te, WO 32 YMOB MNpo-
BeAEHHA ayrMeHTaLlii a/1bBEONAPHOrO BiAPOCTKY HUKHbBOI
Wwenenu nicns BuAaneHHsa 3yba (AK MoHonpenapaTom
«Cerabone», Tak i npu ioro KombiHaLi i3 KepaToKceHo-
imnnaHTaHTOM) Yepes 3 micAui piBeHb MoHOMepiB 6io-
nonimepiB CNOMYYHOI TKAaHWHU BXe cArae ¢disionoriyHmx
3HaYeHb, Ha BiAMIHY BiZ KOHTPOMbLHOI Fpynu.

Ha momeHT onepauji BuaaneHHs 3yba cnocrepiranm
CTane 3HayeHHA BMicTy N-aueTunHelrpamiHOBOI KMCNOTH
OnA ycix Tpbox rpyn (Taén. 4), wo Bignosigano Haseae-
HUM BMULLE MOKa3HMKam HekonareHosux b6inkis. Mig vac
npoBeAeHHA XipypriYHOro eTany AeHTaNbHOI iMMnaHTaLl
BiAMiYanM BiporigHe 3MeHLWeHHA OAHOr0 MOKa3HWKAa y
BCiX TPbOX rpynax BiZHOCHO MepLIOro TepmiHy cnoctepe-
YKeHHSs Ha 8,6%, 3,5% T1a 19,6% BignosigHo.

Mpu ayrmeHTaLii KicTkoBoro aedekty nicns BuAa-
NIeHHs Mmonspy rpaHynamu «Cerabone» BCTaHOB/IEHO
BiporiaHe 36inbweHHA BmicTy N-aueTunHepamiHoBOI
KMCNoTh Ha 13,1% BiAHOCHO rpynu KOHTPO/II0 HA MOMEHT
NpPOBEeAEHHA XipypriyHOro etany AeHTaNbHOI iMnaaHTa-
uii. [lna opyroi rpynu y aKiv nicna BUAANEHHA HUXKHIX MO-

nAapis KictkoBuit gedekT by ayrmeHTOBaHMI FpaHyiaMm
«Cerabone» B KOMbiHalLii 3 KepaTOKCEHOIMMAAaHTaHTOM
OaHUI NOKa3HUK BiporigHo 36inbwyBasca Ha 19,4% Bia-
HOCHO aHaNori4yHOro TepMiHy penapaTMBHOro ocTeoreHe-
3y Y KOHTPOAbHIl rpyni.

BcTraHOBANEHO, LLLO 33 YMOB ayrMeHTaLLii a/1bBEONAPHO-
ro BiApOCTKy rpaHynammn «Cerabone» y KombiHau,i i3 Ke-
paToOKCeHOIMMNAaHTaHTOM BMIcT N-aueTuaHelpamiHoBOI
KWCNOTU Y KICTKOBIM TKaHWHI HUXKHbBOI LLlefenu 3a3HaBaB
BiporigHoro 36inblweHHs Ha 5,5% BigHOCHO rpynu nawi-
€HTIB, Y AKMX BUKOPUCTOBYBaM rpaHynu «Cerabone», Ak
MoHonpenapar. Lle moxe 06ymoBAOBaTU NPUCKOPEHHSA
dbopMyBaHHSA biononimepis cNoay4HOT TKAHUHU HUKHbBOI
wenenwu (a came rnikonpoTeiHiB) y Apyrili gocaigHiv rpyni.

BucHoBKMW.

TaKMM UYMHOM, HaMbiNbW CYTTEBUX 3MiH 3a3HaBaB
BMICT reKcypoHoBMX KucnoT Ta N-auetunHenpamiHosol
KMC/NOTH, TOAj AK NOKa3HMKM GYKO3K, He 3B’A3aHOI i3 6in-
KaMM i XOHAPOITUHCYNbdATIB XapaKkTepusyBanmca 6inbLu
CTA/IMMM 3HAYEHHAMM HA AOCANIAKYBAHUN TEPMiH. BuKo-
puctaHHs rpaHyn «Cerabone» sk moHonpenapary, Tak i y
KOMBiHaLlii i3 KepaTOKCEHOIMNAAHTAHTOM A5 ayrMeHTa-
Lii KicTkoBoro gedekTy anbBeOIAPHOro BigpPOCTKa Cnpwm-
A0 MEHLU BMPAXKEHOMY 3MEHLLEHHIO PiBHA NPOTeOor/iKa-
HiB Ta MIIKOMPOTEIHIB BiAHOCHO KOHTPOO.

MepcneKTMBM NOAANbLUNX AOCAIAMNKEHD.

MnaHyeTbCA BWU3HAYMTM KOPENALiD MapKepiB me-
Tabonismy cnosy4YHOi TKAHWMHM Yy CMPOBATLi KpOBi Ta Y
KiCTKOBI/ TKQHWHI HWMKHbOI LLenenu 3a penapaTMBHOMO
ocTeoreHesy nicnA nNpoBeAeHHA onepaLii BUAANEHHA
3yba Ta ayrmeHTallii a/IbBEONSPHOrO BiAPOCTKY HUMKHbLOI
wenenw.
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3MIHM BIOXIMIYHUX NOKA3HWKIB KICTKOBOT TKAHUHW HUMKHbOT LLEENENW NICNA BUAANEHHA MONAPIB
TA NPOBEAEHHA AYTMEHTALLT A/IbBEO/IAPHOTO BIAPOCTKA

KonecHiueHko M. O., CaBueHKo [I. B., CaBueHKo B. B., IBaHioK O. C., }XuBotoscbKuii l. B., Jlokec K. M.

Pe3stome. ATpoodia anbBeoNAPHOro NMapocTky MNicna BUAaNeHHA 3yba moxKe OyTM NPOTUMMOKa3aHHAM g/a Po3-
MilLleHHA AeHTa/IbHUX IMNAAHTaTIB UM NOTIPLIMTU €CTETUYHWUIA pe3y/abTaT PO3MILLeHOro iMnaaHTaty abo pekoH-
CTPYKUjiHOrO npoTe3yBaHHs. NpubansHo 40% BMcoTH anbBeon i 60% afbBEONAPHOIT LUMPUHKN YyTAUBI A0 pe3opbuii
aNbBEONAPHOI KICTKM NpoTarom 6 micsuis nicns BuganeHHa 3yba. BignosigHo fo aaHux nitepatypu 29-63% ropu-
30HTaNbHOI Ta 11-22% BepTMKaNbHOI BTPATK KiCTKOBOI TKaHMHW BiAOYBAETbCA NPOTArOM Meplumx 6 micauis nicaa
BMAANEeHHA 3y6a 6e3 BUKOPUCTAHHA TEXHIK 36eperKeHHA aIbBEOSIAPHOTO NApPOCTKY.

Bynu gocnigeHi Taki 6ioximiuHi NOKa3HUKKN HeKoNareHoBUxX BiKiB: BMICT NpOTeor/liKaHiB (reKCypOHOBUX KMCNOT
i XOHAPOITMH-4 Ta XOHAPOITUH-6-CyNbdaTiB) Ta BYr/1eBOAHUX NOXigHMX rnikonpoTeiHiB (N-aLeTuaHenpamiHOBOT Kuc-
NoTh Ta GYKOo3M, He 3B’A3aHOI i3 BilkaMK) y KICTKOBIM TKAHWHI HUXKHBOT Wenenu. MaTtepian gns focnigxKeHHs bys
OTPMMaHUI Nig Yac NpoBeAeHHA onepadlji BuaaneHHs 3yba Ta yepes Tpy MicaLi 0AHOYACHO i3 BUKOHAHHAM Xipyp-
riYHOro eTany AeHTaNbHOI IMNAAHTaLi y BCiX TPbOX rpynax.

Ha momeHT npoBegeHHA XipypriyHOro eTany AeHTaNbHOI iMNAAHTALIT y NAUiEHTIB NepLwoi rpynu, AKUM KiCTKO-
BUIA AedeKT nicns BuganeHHa monapy 6ys ayrmeHTOBaHWUM rpaHynamm «Cerabone», 6yn0 BCTAaHOBNEHO 3MEHLIEHHSA

-

N

w

&

o

o

© N

416 ISSN 2077-4214. Bichuk npo6nem 6ionorii i meguumnn — 2023 - Bun. 1(168) / Bulletin of problems in biology and medicine - 2023 - Issue 1 (168)



CTOMATONOTIA / DENTISTRY

BMICTY reKCYPOHOBMX KMCNOT Ha 5,4% BigHOCHO Nepworo AHA AoCAiAXKeHHA. [na gpyroi rpynu Biamiyanu siporigHe
3MEeHLIEeHHA AaHOro NOKa3HMKa Ha 3,7%, ANA KOHTPO/IbHOI rpynu Bigmivyanu BiporigHe 3MeHLIEeHHA BMICTY reKcy-
POHOBUX KMCNOT Ha 11,9%. Biamiyanu BiporiaHe 3HUMKEHHA BMICTY XOHAPOITUHCYNAbdaTiB Ha 8,7%, 13,4% Ta 15,4%
BiZANOBIAHO A5 NepLLOT, ApYroi Ta KOHTPObHOI rpyn. PiBeHb PpyKo3M, He 3B’A3aHOT 3 HiflKkamu, BiporigHo 36inbluMBCA
Ha 5,1% TiNbKKW y KOHTPOALHIN rpyni. Bigmivanu giporigHe 3meHweHHA BMicTy N-aueTuaHenpamiHOBOI y BCiX TPbOX
rpynax Bi4HOCHO MepLloro TepMiHy cnocteperkeHHaA Ha 8,6%, 3,5% Ta 19,6% signosigHo.

3rigHO AaHWX AOCAIAXKEHHA BCTAHOB/EHO, WO HaMbinbll CyTTEBMX 3MiH 3a3HaBaB BMICT reKCypOHOBUX KUCNOT
Ta N-aueTunHenpamiHOBOI KUCNOTH, TOAI K MOKa3HUKM GYKOo3M, He 3B’A3aHOI i3 6inkamu i XoHAPOITUHCYAbbATIB
XapaKTepu3syBanmca Binbll CTaIMMM 3HAYEHHAMMW Ha AOCNiIAKYBaHUI TepMiH. BUKopucTaHHA rpaHyn «Cerabone»
AK MOHOMNpenapaTy, TaK i y KoMbiHaL,ii i3 KepaTOKCEHOIMMNIAHTAaHTOM A8 ayrMeHTaLLil KicTKoBoro gedekTy anbse-
ONIAPHOTO BiAPOCTKA CNPMANO MEHLL BUPAXKEHOMY 3MEHLUEHHIO PiIBHA NPOTEOrNiKaHIB Ta rMiKONPOTEiHiB Bi4AHOCHO
KOHTPOHO.

Knto4oBi cnoBa: ayrmeHTauia anbBeoAAPHOro BigPOCTKY, NPOTEOMNiKaHK, IMiKONPOTeiHM, KiCTKOBA TKaHMHA.

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

Kolesnichenko M. 0., Savchenko D. V., Savchenko V. V., Ivanyuk 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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