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Post-operative histogenesis in the allogeneic dura
mater placement area in a laboratory rat experiment:
laboratory and histomorphological research

M.A. Nosova!, A.N. Sharov?, L.F. Nefedova!, L.T. Volova', D.A. Trunin!, M.A. Postnikov!

!Samara State Medical University, Samara, Russian Federation
2“HAMOMILLA” Dental Shop», Saint Petersburg, Russian Federation

ABSTRACT

Relevance. Gum recession is a pathology often encountered both in Russia and worldwide. Modern surgical meth-
ods allow for the complete elimination of recession signs when adequately choosing strategy, tactics, methodology
and surgical treatment protocol; for complication prevention and stable long-term outcome. Autograft and alloge-
neic dura mater as a grafting material for creating/increasing the volume of the attached gingiva in recession treat-
ment have comparable results in all clinical indications. The reason for result stability and the absence of relapse
is poorly studied; the data are scarce and do not give a full understanding. In the scientific literature, we did not
encounter histological tissue composition analysis in the graft placement area. In recession coverage, the graft is
partially placed subperiosteally (in the tooth root area) and partially in the thickness of the soft tissues of the gum.
Purpose. The study aimed to determine the histological composition of tissues in the dura mater placement area, to
compare with the control group without a graft, and to assess follow-up changes in the graft and surrounding tissue
reaction as a result of cellular-level surgery.

Material and methods. A laboratory histomorphological examination involved 60 laboratory rats. All underwent sur-
gery adequate to gum recession surgical treatment technique: the control group had no graft, and the study group
had allogeneic dura mater. The samples were collected on the 3rd, 7th, 14th, 28th, 90th and 107th days after surgery.
Results. In all cases, the tissue complex regenerated, and the reaction to the operation was the same. The plastic
material replacement was at the same period. Bone tissue replaced subperiosteally placed graft, connective tis-
sue - intragingivally. Gingival biotype thickening was considerably due to the surgical trauma, less — from the graft
material. Allogeneic dura mater stimulated earlier ossification.

Conclusion. In all cases, the use of grafting material for surgical gum recession coverage is justified if placed sub-
periosteally, forming a full-thickness mucoperiosteal flap surgically (with a scalpel) to preserve the cambium peri-
osteum on the flap. Bone volume and buccal cortical plate reconstruction/ regeneration support soft tissues of the
newly formed ligament of the tooth and prevent recurrent recession formation.

The formation of bone and connective tissues in the dura mater placement area determines the result stability of
gingival recession surgical treatment and a long-term favourable prognosis without complications and relapse.
Key words: gingival recession, histological composition, dura mater

For citation: Nosova MA, Sharov AN, Nefedova IF, Volova LT, Trunin DA., Postnikov MA. Post-operative histogen-
esis in the allogeneic dura mater placement area in a laboratory rat experiment: laboratory and histomorphological
research. Parodontologiya. 2023;28(2):175-184 (in Russ.). https://doi.org/10.33925/1683-3759-2023-28-2-175-184.

AKTYAJIbHOCTb JiledeHust; Ipy OLMBOYHOM BBIGOPE CTPATernu, TaKTUKU

U XMPYPru4yeckoro nmpoToKojIa JedyeHus; HeaaeKBaTHOM

JlecHeBasi peleccusi — CTOMATONOrMYeCKas MATONO-  BBIGOPE MM MPUMEHEHMN KOHKPETHO MeTOJMKM OITe-
TMsI, KOTOpas 4acTo BCTPeyaeTcst Kak B POCCHM, TaK M B ALy B MePCOHMMUIMPOBAHHOM KIMHIUYECKON CUTY-
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Puc. 1. Tuctonornyeckunit npenapat annoreHHon
dura mater KpbiCbl: @ - npenapat Ao 06paboTku
no texuonoruu «JIMOMMACT». Okpacka rema-
TOKCMAMHOM 1 3031HOM. ¥YB. x100; 6 - npenapat
nocne 06pabotku no TexHonorum «IMOMIACT».
Okpacka reMaToKCUAUHOM M 303UHOM. YB. x100
Fig. 1. Microphotograph of the allogeneic rat
dura mater: a - before Lyoplast technology treat-
ment. H& E stain x100; b - after Lyoplast tech-
nology treatment. H&E stain x100

Puc. 2. IKkcnepuMeHTanbHas onepauMs  Ha
nabopaTopHO! KpbiCe: @ — XMBOTHOE BBEAEHO
B Hapko3; 6 - BbLIGOP 30HbI Hayana paspesa u
[Av3aiiH pa3pesa; B - pa3pes 060l0A00CTPbIM fie3-
BMEM CKanbnens; r - otcnavBaHne MONHOCNOMHOrO
C/M3UCTO-HAAKOCTHUYHOTO IOCKYTa; A = GOpMAU-
poBaHue MOSHOCIOMHOMO CM3MCTO-HAAKOCTHUY-
HOTO NIOCKYTa, UMUTALNS PeLLeccum AecHbl

Fig. 2. Experimental surgery on a laboratory
rat: a - anesthesized animal; b - selection of
the incision area and design; ¢ - incision with a
double-edged knife; d - full-thickness flap el-
evation; e - full-thickness flap formation, gin-
gival recession imitation

Puc. 3. DKcnepuMeHTanbHas onepaums Ha # kpbice. M)
6 - BBEAEHMeE B AedeKT CNOKEHHOO BABOE TpaHCnNaHTaTa dura mater; B - ¢pukcaums dura mater B o6nactu aedexta

Fig. 3. Experimental surgery on a laboratory rat. Continuation: a - allogenic rat dura mater graft; b - double-fold dura
mater graft introduction into the defect; c - dura mater fixation in the defect area

a - TPaHCNAaHTaT annoreHHoi dura mater KpbiChl;

mupe [1]. Ectb sddexruBHble 1 GesomacHble MeTOLbI
JleveHHus], IIpeAaralolue IPakKTUYeCKU IOJHOe YCTpa-
HeHMEe OAMHOYHBIX M MHOXECTBEHHbIX pEL‘eCCMﬁ JeCHbI
(100% 3akpbITHME MOBEPXHOCTM KOpHS 3y6a) [2, 3]. Bce
COBpeMeHHbIe MeTOIUKM 3a TocyiefHue 30 eT AT Ka-
YeCTBEHHO IONIOXMTENbHDIA KIMHUYECKUIA DE3Y/IbTaT,
cTabuiIbHbI B JOATOCPOYHOIi mepcrektuse [4]. IIpo-
GnemMa OCTOKHEHW/T JIeUeHMsl Peleccuii mecHsl Takke
aKTyanbHa BBU/LY BHICOKOJ YacTOTHI BOSHMKHOBEHMS Ha
PaHHMX M OT/JAJIeHHbIX CPOKax. Yallie OClOKHeHUsI CBs-
3aHBI C OIIMGKAMM [PY [IAHUPOBAHMIU XMPYPrUIECKOTO

aumm naumenra [5, 6]. IIpu cob/II0OIEHNM COBPEMEHHBIX
Hay4YHO JI0Ka3aHHbIX IIPOTOKOJIOB JIeYeHUSI OC/IOKHeHMS
MPaKTUYECK OTCYTCTBYIOT IpPH BBIMOMTHEHNNM OGO
pacnpocTpaHeHHO# MeToMKy omepamuii: Bjorn (1963),
JHle Cankruc u 3ykkemm (2000), VISTA Homayoun H
Zadeh (2006). YacToTa OCJIOXXHEHMIT U MX XapaKTep ompe-
JIeJISIIOTCSl COCTOSIHMEM KOMILIeKca TKaHeit, GopmMupyio-
IErocsi B MecTe OTepawyu, M COCTOSTHNEM OKPY)Kalounx
TKaHe#: KOCTHO#, COeIMHUTEIbHOI, MSITKMX TKaHeii 1ec-
HBI, TKaHeji 3y6a; B paHHMeE CPOKM — COCTOSIHIEM I10BEpX-
HOCTHOTO /WM MapIUHAIbHOTO anurenus [7, 8].

Puc. 4. 3aBepwawnwuit 3Tan 3KCNEPUMEHTaNbHON
onepauuu Ha naBoOpPaTOPHON KpbiCe: a - ywnBaHMe
0ONepauuoHHOM paHbl; 6 — Kpas N0CKyTOB 3aukcMpo-
BaHbl 06BMBHbIM WBOM K 3y6am

Fig. 4. The final stage of experimental surgery on
a laboratory rat: a - Surgical wound suturing; b - Fixa-
tion of the flap edges to the teeth with sling sutures
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Puc. 7. Tuctonornyeckue npenaparbl
KpbICbl Yepe3s 14 aHeit nocne onepaumu:
a - npenapat MArkux TkaHei yepes 14
nHeit nocne onepaumu. KoHtpons. Okpa-
cKa NUKPODYKCMHOM no  BaH-M130HY.
YB. x400; 6 - npenapar MArkux TKkaHemn
yepe3 14 nHeit nocne onepaumun. KoH-
Tposib. OKpacka Kpe3unosbIM duoneTo-
BbIM. ¥YB. X400; B - KOHTponb. OKpacka
remMaToKCUIMHOM U 303MHOM. YB. x400;
r - dura mater. Okpacka remMaToKcunu-
HOM U 3031HOM. YB. x100

Fig. 7. Rat microphotographs 14 days
post-op: a - microphotograph of
soft tissues 14 days post-op. Control.
Van Gieson’s stain x400; b - micro-
photograph of soft tissues 14 days
post-op. Control. Cresyl violet stain
*x400; ¢ - control. H&E stain x400;
d - dura mater, H&E stain x100

¥8.x100

Puc. 8. lcTonornyeckne npenapatbl KpbiCbl Yepe3 28 AHel nocne onepaumu.
Mpenapat MArkux TkaHed. KOHTponib. OKpacka reMaToKCUIMHOM M 303UHOM.

Fig. 8. Rat microphotographs 28 days post-op. Microphotograph of soft tis-
sues. Control. H&E stain x100

npakTuKn», «CaHUTAPHO-3MUAEMUOIOTMYECKUMM TPe-
60BaHMAMM K YCTPOJCTBY, 06OPYAOBaHUIO 1 COflepKa-
HUIO 3KCII@PUMEHTANbHO-6MOMOTMYECKUX KIMHMUK (BH-
Bapues)» (CIT2.2.1.3218-14).

OGpasupl JCCIeAyeMbIX MaTepUanoB MPOBEpSUIA Ha
CTEePUIBHOCTD B COOTBETCTBMM C METOAMKAMM, periaMeH-
TUPOBAHHBIMM [€HCTBYIOMMM TOCYAAPCTBEHHBIM CTaH-
nmaprom T'OCT 28085-89 «Ilpemapatbl Guomormueckue.
Mertoz 6aKTePUONIOrHYECKOr0 KOHTPOISI CTEPUITLHOCTIY .

Bee onepaTuBHble BMELIATEbCTBA Ha XXMUBOTHBIX I1PO-
BOAMINCH IO, BHYTPUMBILIEUYHBIM HApKO30M CMeChbIO
aHecreTnkoB «3ometua 100» (Virbac C.A., ®paHuus) B
Jo3upoBke 15 mr/kr Beca u «<Pomerap» (Bioveta, Yexwusi)
B [I03MPOBKe 6 MI/KT Beca. [l MCKITIOUeHMs! MCCYLIeHNMs
POroBuubl rj1a3a MOAOMNBITHOTO >XMBOTHOIO HAaHOCWIN
npenapar «J/leBOMeKo/b». Bce MaHMITY/ISIMM MPOU3BO-
JIMITA € COBMTIONIeHMeM TPaBUIT aCeNTHKM 1 aHTUCETITUKH.

JKMBOTHBIX BHIBOJAM/IM M3 SKCIIEPUMEHTA C IIOMOIIIbIO
Tepesi03MPOBKY MPEIIapaToB /sl HApKO3a BHYTpMUCEp-
JIeYHOI UHBEKIMEN.

Bee MCIIBITyeMble 935,373 DG'be}lMHeHbl B JIBe IPYIIIIBI:

1. KoHTponmbHasi Tpymna — XMPYPrMYecKuMM MyTem
MMUTHUPOBAJIM PELIECCHIO IeCHbI B COOTBETCTBUM C Pas-
PaGOTaHHOI MOJE/IBI0 M YIIMBAIM PAHY 110 MPOTOKOIY
MOJIe/IMPOBAHHOI onepaumu [13].

2. Tpynma uccrnefoBaHusi — XMPYPTUYECKUM ITyTeM
MMUTHMPOBAM PeLeccHio JIeCHBI, YCTaHABIMBaIM Tia-
cTHYecKuit MaTepuan (ajuoreHtyto dura mater), yumsa-
JIY paHy 10 IPOTOKONTY MOJIe/IMPOBAHHOI onepauyuu [13].

TIIpomokon xupypauueckoti onepayuu dns Kaxcdoii zpynnot

3a 24 yaca [0 onepauum y XMBOTHOTO yOupamu KopM,
CBOGOMHBIIT OCTYT K BOfle COXPAHSICS.

B zpynne konmpons

1. JIn3aiiH paspe3a: MHTPACYIbKY/ISIPHBIA AM3aiiH
paspesa mapajesibHO KOPHIO 3y6a.

2. OTcnauBaHye CIM3UCTO-MBIIIEYHOTO JIOCKYTA.

3. Cospanue KapMaHa B IOACTU3UCTOM NPOCTPAHCTBE.

4. MenykamMeHTO3Hasi 06paboTKa OMepanuoHHOM!
PaHbl PacTBOPOM «PUTOZEHT» € KOPOii OCUHBI M MeJ-
HBIMM NTPOMU3BOAHBIMMU Xnopoduiuia (Poccust).
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COOTBETCTBYET NpenapaTy Ha puc. 66. TBepaast MO3roBast
060/10YKa CTUMY/IMPYeT MPOLecC pereHeparuu KOCTH.

4. Tuc b Kas Kap uepes 28 dueli no-
cne onepayuu (puc. 8).

B rpynine KOHTPOJISI BOCCTAHOBJIEHME MSTKUX TKaHei
COOTBETCTBYeT HOpMe. Busyanusupyercst HoBasi ry6ua-
Tast KOCTh. YeTKO BBIAE/IMMBI JIMHUS LleMeHTaluM, KaM-
GuasbHbI/ CITOM mepuocTa. AKTUBHAs BaCKy/ISPU3ALMS
MSATKUX TKaHei.

PE3Y/IbTATbI

1. Bo Bcex rpymnmax ucciefoBaHusl KOMIUIEKC TKaHei
(opMupyeTcst IOBTOPHO: B IPYIIIIe KOHTPOJIS — B MYCTO
MOMOCTM B CTPOME, B TPYMIe MCCIeAOBAHMUS — MyTeM
6Guonerpaaaluy 1 3amMeleHust IIACTUYeCKOro MaTepu-
aJ1a HOBBIMM TKAHSIMU: KOCTHOJ 1 COEIMHUTEIBHOIA.

2. Be3spe, rie muacTuuecKuit MaTepuan GbUT YCTAaHOB-
JIeH cy6IepuocTanbHO, 06pa3oBanach KOCTHas TKaHb, a
TJie Pacrionarascs B MecTe, OKPY)XeHHOM MSTKMMM TKa-
HAMM, — COeAMHMTENbHAS TKaHb.

3. YronuieHue (M3MeHeHue) GUOTHUIIA IeCHBI TPOMUC-
XOIMT B 3HAUMTENILHOJ Mepe 3a CyeT TPaBMbI OT OIlepa-
MM, @ TAKKE YACTMYHO 3a CYET IIACTUYECKOTO MaTepu-
ajta B 30He OTCYTCTBUS HAIKOCTHMIIBI.

4. CpoKM pereHepauyy M 3aMelleHNs] HOBBIMM TKa-
HSIMM 30HbI ONIepaLy B 06eMX IPyIIax OAMHAKOBbIE.

5. Peakiusi Ha ONePALUIO CONOCTABMMA BO BCEX I'PyII-
1ax M CBSI3aHa C XMPYPrHYeCKUM BMeELIATeIbCTBOM.
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MocTMMNNAHTALMOHHDIN TMCTOreHe3
B MecTe NnpuMeHeHuns annoreHHoi dura mater
B 1a6OPaTOPHOM 3KCMEPUMEHTE Ha KpPbICaX.

Jla6opaTopHo-ructoMopdonormyeckoe MCCAeA0BaHUE

M.A. Hocosa', A.H. lllapos?, .®. Hedenosa', JI.T. Bonosa',
I.A. Tpyaun', M.A. [TocTHUKOB!

1Camapckuii zocydapcmeenHsiii meduyuHcKuil ynusepcumem, Camapa, Poccutickas ®edepayus
2Cm Kull «POMAIIIKA», Cankm-ITemepGype, Poccutickas ®@edepayus

AHHOTALUA

AkmyansHocms. Pelieccuu JecHbI — MATONOrUS, KOTOPAsi YacTO BCTpeyaeTcs Kak B Poceuu, Tak u B mupe. Co-
BpeMeHHbIe METOAMKM XMPYPrIUeCKOro JIeYeHMs! MO3BOISIOT MOJTHOCTBIO YCTPAHUTD IPU3HAKM PeLleccuii mpu
a/IeKBaTHOM BbIGOpPE CTPATeIMu, TAKTUKM, METOAMKM M XMPYPTUUECKOTO MPOTOKO/A JI€UeHMsI, 06eCIIeunTh OT-
CYTCTBME OC/IOXHEHMIt 1 CTaGW/IbHbI Pe3yabTaT B ONTOCPOYHOI MepcrekTuBe. [IpMMeHeHMe ayTOTpaHCIIaH-
Tara M aJUIOTeHHON TBepA0ii MO3roBoii 060ouky (dura mater) Kak MJIACTUYECKOTO MaTepuaa s Co3faHus /
yBeIuyeHus 06beMa MPUKPEIIeHHO JeCHbI IPY JICYeHUN ee PellecCuil MMEeIOT COMOCTaBUMbIe Pe3YIbTaThl 10
BCEM KIMHMYECKMM [OKasaTe/siM. IIpMuMHa CTaGUILHOCTH Pe3ynbTaTa ¥ OTCYTCTBMS PeLMANBA MAJIO M3ydYeHa,
JaHHble GparMeHTapHbl M He Al0T TIOHMMAaHMUsI OJHOM KapTHHBI. AHAIN3 TUCTONOTMYECKOTrO COCTaBa TKaHei B
06/1aCTH YCTAHOBKM MIACTUYECKOTO MaTepyasa He BCTPeYaeTcs B HayuHoi auteparype. IIpu pereccusix miacTu-
yecKkuii MaTepyuan yCTaHaBIMBAETCSI YaCTUUHO Cy6NeproCTanbHO (B 06/1aCTH KOPHS 3y6a), YaCTUUHO — B TOMILY
MSITKMX TKaHel JJeCHBI.
Lenb. OnpezeseHne IUCTONOIMYECKOr0 COCTABA TKAHE! B MeCTe yCTaHOBKYM MMILIaHTaTa dura mater B CpaBHEHMM C
KOHTpO/IeM Ge3 Hero, OLleHKa M3MeHeH!sI MMILIAaHTHPOBAHHOI CTPYKTYPbI B AMHAMMKe 1 TKAHEBOI PeaKLyuy OKpy-
KAIONMX TKaHeji B pe3y/bTaTe onepaiyuu Ha KIeTOYHOM yPOBHE.

u det. TIp ) 1abopaTopHO-rIcTOMOpPdONOrMYeckoe ucciefoBanme Ha 60 1a6opaTOPHBIX
Kpbicax. Bcem Gbiia mpoBeneHa omnepanusi, afeKBaTHAsi TEXHMKe XMPYPIUUYECKOTO JIeUeHUs Pelleccuu AecHbl: B
rpynrne KOHTPOJs — 6e3 MIACTMYeCKOro MaTepyuasa, B IpyIie UCCe0BaHMs — C ajlloreHHoi dura mater. 3a6op
MaKpoIipenapaTos npoBoauau Ha 3, 7, 14, 28, 90 u 107-e cyTKu nocsie onepauyu.
Pesynsmamst. Bo Bcex cyyasix KOMIIEKC TKaHedi (pOpMMUpyeTcst TOBTOPHO, PeaKiusi Ha OMepaliuio OAMHAKOBasl.
3amenieHne MIacTHIECKOTO MaTepyaja IPOMUCXONUT B OMHAKOBbIe CPOKNL. IIpu cyGrepiocTaabHOlM MHCTAISIINA
TUTaCTMYECKMI MaTepyas 3aMelliaeTcsi KOCTHO TKaHbIO, TPU MHTPArMHIUBANbHOIM — COeIMHUTEIbHOM. YTOMIeHne
GMOTHIIA IeCHBI IIPOMCXOAMT B 3HAUMTE/IbHOI CTENIEHM 32 CYET TPABMbI OT OTePALMM, MeHbIIE — OT IIACTUYECKOTO
Matepuaja. AjioreHHas dura mater crumyampyet occuduKaumio B 601ee paHHUE CPOKM.
3axnouenue. Bo Beex CTyyasx NPUMEHEHMs IIACTUYECKOTO MaTepuana Ipyu XUPYPriuueckoM JedeHnn pereccuii
JleCHbI OMPaB/IaHO YCTAHABIMBATH €ro CyGIepuocTasbHO, GOPMMPYS MOMHOCTONHBIN CIM3MCTO-HAAKOCTHUYHDIA
JIOCKYT OCTPBIM METOZIOM (CKasbIiesieM) JIsi COXpaHeHMsT KaMOMambHOTO CII0S epMOoCTa Ha J0CKyTe. BoccTaHoB-
nenue / cozanne o6bemMa KOCTHOI MacChl, 3aMbIKalollel MIaCTMHKY albBEOJIbl BeCTHGOYIISIPHO, OKa3bIBaeT MO/ -
JIePXKKY MSTKUM TKaHSIM JeCHbI BHOBb 0GPa30BaHHOI CBSI3KM 3y6a M MPEISITCTBYET 0GPasoBaHMIO PeluauBa pe-
neccun. O6pasoBaHye B 30He yeTaHOBKYM dura mater KOMILIEKCA KOCTHO ¥ COeAMHUTENbHOI TKaHeii onpezensier
CTaBUIBHOCTD Pe3YIbTAaTa XMPYPrUUECKOro JedeHNs PeLiecciii IeCHbI i GIaronpysITHbIN TPOTHO3 B JOITOCPOYHOI
nepcrekTyBe: 6e3 OCTOKHEHWIT M PelMANBA.
Knioueeble cnosa: pereccist iecHbI, TUCTONOTMYECKMIt cocTas, dura mater.
Jna yumupoeanus: Hocosa MA, Illapos AH, Hedenosa U®, Bonosa JIT, Tpyuun JIA, IToctHukoB M.A. ITocTum-
[JIAHTALMOHHBI MCTOTeHe3 B MeCTe NpMMeHeHus a/loreHHol dura mater B 1aG0pPaTOPHOM 3KCIEPMMEHTe Ha
Kpbicax. JJaGopaTopHO-r1ucTOMOP(OIOrMYecKoe CC. THapod 2023;28(2):175-184. https://doi.
0rg/10.33925/1683-3759-2023-28-2-175-184.
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Pelu/iuB Py aleKBaTHOM BbIGODE CTpaTernm i Tak-
THUKM JIEYEHUST PeLlecCHii IeCHbI, COBTIONeH NI XUPYPTH-
YeCKOro MpOTOKOJIA ONepalyu, IIPU COOTBETCTBYIOLeM
npeJi-, UHTPa- U MOCTONEPALIOHHOM BeIeHUM TaL1eH-
Ta MpaKkTH4yecku He Bcrpevaercs: [9-11]. TlogpoGHoro
aHa/mM3a TMCTONIOTMYECKOro COCTaBa TKaHell, 06pasyio-
HMXCS B TIpoliecce Gyoferpafamyy 1 3aMemeHust an-
JIOTPAHCIIAHTATa HOBBIMM COGCTBEHHBIMM TKAHSMM Y
JeI0BeKa, He BCTPEYaeTCs HU B HAYYHO OTeUeCTBeH-
HOJ JIMTepaType, HU B 3apyGeXHOi: Ha aHINIMIICKOM,
MTANbSIHCKOM, MCIIAaHCKOM, (PaHIy3CKOM, (MHCKOM,
HEMeIIKOM sI3bIKaX.

EcTh ymoMMHaHMe O TKAHEeBOI Peakluy Ha TBEPAYIO
MO3roByi0 060/10uKky (dura mater) npu pUHOILUIACTUKE:
OHA MHKAICYIMPYETCsl ¥ He Pe30p6upyeTcs B TeueHue
JBYX MecsiiieB. TO MOXeT GbITh CBS3aHO C TUIIOM KOH-
cepBauyyu dura mater anbAerniaMu 1 TUMOJIOM, IPUYEM
06pa3yioTcst IOMOMHUTE IbHbIE TaTepaibHble MOCTHKM-
CIIMBKM B KOJIAT@HOBBIX BOJOKHAX, YTO MPEMSITCTBYeT
pe3op6uuu, 6uoerpagaumm u pereHepanun [12].

JloKasaTe/bCTBA Pe3y/ibTaTa 0OpasOBaHMSI KOHKPET-
HOTO BMJIa W1 KOMIUIeKCa TKaHeli nocie rmogcanky dura
mater cyGrepuoCcTanbHO UM B PACIIEIIEHHbI CIU3UCTO-
HaJIKOCTHUYHBIH 10cKyT (CHJI), TO ecTh B TOMIY MSATKUX
TKaHeji 1eCHbI, TAKXKe He BCTPeUaloTCsl B JIMTepaType.

VcTaHOB/IEHHAs B MOAKOXHYIO KeTyaTKy dura mater
3a 60-90 CyTOK 3aMeILaeTcsl COeUHUTENIbHOI TKAaHbIO
aHAJIOrMYHOIO 06bEMa, a YCTAaHOB/IEHHAs Ha KOCTb BMe-
CTO yIa/eHHOM HaJKOCTHUIIBI 3 30-60 CYTOK CYyTOK MH-
JayuupyeT o6pazoBaHme KOCTHO# Mo3omu [12].

ECTb ONBIT KIMHUYECKOTO TpMMeHeHMsI UMIUIaHTaTa
dura mater ¥ ayTOTpPaHCIIaHTAaTa B OJHOM IPOTOKOJIE
orepauuy y OAHOro nauyuenta. OTMeyeHa OJMHAKOBAsS
peaxiiusi Ha OTepaLMIo 1 COIOCTaBUMBII KIMHNIECKMIT
pesyabTaT 1o BceM nokasaTensm [13].

ECTb ObIT 7aGOPATOPHOTO MCCIEAOBAHMST C MOTEIM -
poBaHMeM in vivo onepaiyuu, afeKBaTHON TeXHUKe XU~
PYPrUUECKOro JIeYeHMsl PELiecCuii OLHOCTONHOIM TeXHU-
KOJi MJIM IBYXCJIOMHOM — € ayTOTPaHCIIAaHTATOM M/VMIN
C MMIIAHTaTOM a/loreHHo dura mater [14].

Ectb ombiT mpumeHeHust dura mater mpu JedeHUu
perieccuii ecHbl y OPTOAOHTUYECKHUX MALIMEHTOB C yKe
MMEIOIMMMUCS PeLlecCUsIMU IeCHBI MM PUCKOM UX 06-
pasoBaHMsl B IIPOLiECCE OPTOJOHTHYECKOTO JIeYeHMSI.
Anamus KJIKT mokassiBaet, 4To B 06/1acTu BCeX ome-
PUPOBaHHBIX PELieccuii BeCTUOY/ISPHO YBelTMUMBACTCS
0GbeM KOCTHO# maccsl [15].

Tpepamnonaraercs, 4To B JIOKyce CyGHepMUOCTANIbHON
uHctamsiuuyu dura mater 06pasyeTcsi KOCTHAsI CTPYK-
Typa Bo BceM oGbeMe, 03TOMY PeLieccust JeCHbI 0CTa-
HaB/IMBAETCS MM YCTPAHSIETCs! IOHOCTBI0. Ecan B aTOM
MecTe 06pasyeTcst CoeIUHNTebHAS TKAHb — BBICOK PHCK
PeuyauBa, Tak Kak KOCTHas Mofi/iepka 0Gbema MATKuX
TKaHell JeCHbI B 9TON 06JIaCTH OTCYTCTBYET.

UHTEepeCHO OLEHUTh IMCTONOrMYECKMII COCTAB TKa-
Hejt, KoTopble (OPMUPYIOTCS B JIOKYCe CyGIIepHOCTatb-
HOJt ¥ MHTParvHIMBATbHOI MHCTAUISIINN, poLecc hop-
MMPOBaHMsT HOBBIX TKaHeii, a Takyke TKAaHEBYIO PeaKIlmio.

Llenb uccnenoBaHus — OIpeNeNUTh TMCTONOrMYeCKUi
cocTaB TKaHej B MeCTe YCTaHOBKM IIaCTMYECKOTO Ma-
Tepuaja: uMImIanTara dura mater B cpaBHEHMM C KOH-
TpojiemM 6e3 Hero; OLEHUTb M3MeHeHMe MMIUIAHTUPO-
BAHHO CTPYKTYPbI B JUHAMMUKE ¥ TKAHEBYIO PEAKIUIO
OKPYXaIOLIMX TKAHeil B pesy/bTaTe ONeparuy Ha Kie-
TOYHOM YPOBHE.

MATEPWUA/IbI U METOAbI

TlonyyeHye a/l/IOTeHHOTO MMIUIAHTATA TBEPAOi

MO3roBoif 060/104KHM KpbIC (puc. 1a-6)

TexXHONOTHSI TONyYeHMs aIOMMIIIaHTaTOB dura
mater «JIJMOIVIACT»® BKIIOYAeT MEePBUYHYIO MeXaHM-
YecKylo 04MCTKY pparmenTos dura mater, npuMeHeHue
Y/IBTPa3ByKa I10J, BAKYYMOM B JKMIKOJA cpeze. IIpu sToM
MCK/TIOYaeT XMMUYECKMI KOMIOHEHT KaK PeareHT Min
KaTaqu3aTop, UCTOMb3ysi €ro Kak PacTBOPUTENb st
OYMCTKM M aKTMBHOTO (pu3nyeckoro, pusamko-xummye-
CKOTO ¥ KOJIJIOMHOTO BBIMbIBAHMS GE/IKOB, TUIUAOB 1
HYK/IEMHOBBIX KMCIOT U3 NPOCTPAHCTB U MPOMEXYTKOB
MEXK/IeTOYHOIO BellecTBa. IIocae OYMCTKM GUOMM-
TTAHTaT GePekHO OCYIIAIOT OPraHNYeCKMMMU PaCTBOPU-
TeNsIMM U TMOGUIN3UPYIOT IPU HU3KOH TemmepaType.
TepMeTMYHO YNAKOBAHHBIN MaTepuan CTepUIn3yioT
paaMaloOHHBIM MeTofoM. JIo 06paGoTKy B IIpenapaTax
BU3YaJM3UPYIOTCS] HEMHOTOYMC/IEHHbIE K/IeTKU. Bomok-
Ha KO/IareHa IUIOTHbIe OJHOHANpaB/leHHbIe, 3peible.
Tlocre 06pabOTKM 3pesibie BONOKHA KOJIareHa MCTOH-
YaloTCsl, CTPYKTYPa CTAaHOBUTCS Gosee pbixioii. Kietok
HeT, BOJIOKHA PaBHOMEPHbIe, OHOHATIPaB/IeHHbIe, TOH-
kue. CTPyKTypa MaTepuaja cerdaras.

06beKTbI M MeTOAbI UCCNeA0BAHMUS

HccreioBanne BHIMOTHEHO Ha 60 1aGoOPaTOPHBIX
KpbICaX — 10JI0BO3PeJIX KUBOTHBIX 060MX MOIOB B BO3-
pacre 5-6 mecsiteB iuHuu Wistar, Macca Tejia B cpejHeM
cocraBuia 190 r (quanason 180-200 r).

KpuTepusiMu BbIGOPA KMBOTHBIX JIs1 SKCIIEPUMEHTA
GbIIM OIMHAKOBBI BO3DACT M OTCYTCTBME 3abonmeBa-
Huii. Tlepesi 9KCTIePUMEHTOM KMBOTHbIE HAXORMINCH
B M30JSITOpe B TedyeHue 14 aHeit, o6paboTaHHble OT
9KTO- ¥ IHJ0NApPasuTOB. JKMBOTHBIE COAEPXKATNUCH HA
c6ajlaHCPOBAaHHOM CBETOBOM peXMMe, CBOGOJHOM
JIOCTyIIe K BOZle M CTaHZapPTHOMY KOPMY A/isi Tabopa-
TOPHBIX XMBOTHBIX. Bce XMBOTHBIE MPOOTIEPUPOBAHBI
B Teuenue 15 gueit.

TIpu BBIMIONIHEHUHM OIEPATHBHBIX BMEIIATENbCTB HA
JKUBOTHBIX, @ TaKXKe MX cojepxaHuu B BuBapuyu UOMB
@®IbBOY BO CamI'MY MuH3zapaBa Poccun pyKOBOJCTBO-
Bamch EBporeiickoii KOHBeHIMel 0 3a11Te MO3BOHOY-
HBIX JKMBOTHBIX, MCTIONb3YeMbIX ISl IKCITEPUMEHTOB
MM B MHBIX HayuHbIX nensx (ETS N2 123, CrpacGypr,
18.03.1986 1.); «[IpuHUMIIaMK HajIexalLeit 1aGopaTop-
HOJ MPaKTUKM» HAallMOHAbHOTO CTaHAapTa Poccuiickoii
®epnepaunu FTOCT N2 33044-2014, BBefen ¢ 01.08.2015 .
npukazom Mun3gpasa Poccun ot 01.04.2016 1. N21991
«OG6 yTBepKAEHNI TPaBIII HA/IeXKalleit Ta6opaTopHOI

2023;28(2)

NMAPOLOHTONOMNA | PARODONTOLOGIYA

Aliis inserviendo ipse consumor - Cropas cam, CBeTH pyrum

UCCNEQOBAHUE | RESEARCH

Puc. 5. McTonornyeckue npenapatbl Kpbichl Yepes
3 [Hs NOCAe Onepauuu: a — Npenapar MATKMX Tka-
Hell yepe3 3 [HA nocne onepauuu. 30Ha yCTaHoB-
Kn dura mater. OKpacka reMatoKCUIMHOM W 303U~
HOM. ¥B. x40; 6 - npenapat Msrkux TkaHeit yepes 3
AHSI NoCe onepauyy. 30Ha ycTaHoBku dura mater.
OKpacka reMaToKCUIMHOM W 303uHOM. YB. x400;
B - npenapat MArkux TKaHel yepes 3 aHa nocne
onepaumu. 3oHa ycraHoBku dura mater. Okpacka re-
MaTOKCUAIMHOM W 303uHOM. YB. x400; r - npenapat
MSATKWX TKaHelt yepes 3 AHA nocne onepauyy. 3oHa
ycraHoBku dura mater. Okpacka NMKpOdyKCUMHOM No
Ban-l13oHy. V8. x400

Fig. 5. Rat microphotographs 3 days after surgery:
a - microphotograph of soft tissues 3 days post-op.
Dura mater placement area.H &E stain x40; b - mi-
crophotograph of soft tissues 3 days post-op. Dura
mater placement area. H &E stain x400; ¢ - micro-
photograph of soft tissues 3 days post-op. Dura ma-
ter placement area. H &E stain x400; d - micropho-
tograph of soft tissues 3 days post-op. Dura mater
placement area. Van Gieson’s stain x400

Puc. 6. Tuctonornyeckue npenapatbl KpbiChl Yepes 7 AHei nocne onepaumu: a - dura mater. Okpacka rema-
TOKCMAMHOM W 303UHOM. YB. x400; 6 - dura mater. Okpacka reMaToKCUAMHOM 1 303MHOM. ¥YB. x100; B - dura
mater. Okpacka reMaToKCUAMHOM U 303MHOM. YB. x400; r - KOHTpOnb. OKpacka NMUKPOdYKCUHOM Mo Baw-
Mm30H. YB. x400; A - KOHTponb. Okpacka NUKpodyKCUHOM No BaH-M13oH. YB. x400

Fig. 6. Soft tissue microphotographs 7 days post-op: a - dura mater, H&E stain x400; b - dura mater, H&E
stain x100; ¢ - dura mater, H&E stain x400; d - control. Van Gieson’s stain x400; e - control. Van Gieson’s
stain x400
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5. YiuBaHue OnepaLMoHHO PaHbl JBONHBIM 06BUB-
HBIM «KMCETHBIM» LIBOM.

6. ®ukcanusi CHJI KpecTooGpasHbIM BEPTHKATbHBIM
NPIYDKMUMAIONMM IIBOM.

B zpynne uccnedoeanus (puc. 2-4):

1. Iu3aitn paspesa: MHTPACYIbKYISPHbIA AM3aiiH
paspesa mapasie/lbHO KOPHIO 3y6a.

2. OTCIauBaHme CIM3MCTO-MbIIIEUHOTO JIOCKYTa.

3. Co3jiaHMe KapMaHa B IIOAC/IM3UCTOM TIPOCTPAHCTBE.

4. MeaukaMeHTO3Hasi 06paboTKa OIepalMOHHOI
paHbl pacTBOPOM «PUTOAEHT» ¢ KOPOil OCHHBI U Mef-
HBIMM TIPOM3BOAHBIMM X0poduna (Poccus).

5. TloaroroBKa ajuioTpaHcIuianTaTa dura mater: mep-
dopauusi, peruaparauus GuU3NOIOIMYECKIM PACTBOPOM.

6. MexukameHTO3Hass 06paGoTKAa OINEPALIOHHOM
paHbl pacTBOPOM «DUTOAEHT» € KOPOit OCMHBI U Mefi-
HBIMM TIPOM3BOAHBIMM XOpoduna (Poccus).

7. ®uKcalMsl alIOTPAHCILIAHTATa B ONEPAlOHHOM
T10J1e Y3/I0BBIMM LIBAMM T10 [IEPUMETDY.

8. ViuyBaHMe OnepanyioHHO M PaHbl ABOHBIM 06BUB-
HBIM «KMCETHBIM» LIBOM.

9. ®ukcanyst CHJI KpecToO6pasHbIM BepPTUKaTbHBIM
TPYDKMMAIONIMM IIBOM.

Ionyuenue Makpoo6sexmos

YV Bcex XXMBOTHBIX IOC/Ie 3BTAHA3UU OLEeHUBaIn Co-
CTOSTHMe TKaHeji B 06/1acTy omeparmn: CIu3ucToi, ec-
HBI, 3y6OB; MPM3HAKM BOCTaeHns. 3a60p Makpomnpemna-
PaToB MPOBOJM/IM OCTPHIM METOJOM: C IOMOIbIO MM/
nonyyaju GpparMeHT YesocTy ¢ 3y6amu B 061acTy ore-
pauun. OLieHMBaNIM COCTOSIHME TKaHelt Ha 3, 7, 14, 28, 90
u 107-e cyTKM nocie onepamum.

Ananuz KUux

1. Tuci b Kas
onepayuu (puc. 5a-z).

Yepe3 Tpu AHS TOCIe Onepauuu HaGmiogaeTcs Jo-
KaJibHasi BOCTIA/IMTe/IbHAS PeaKL|sl Ha MMIUTAHTUPOBAH-
HBI MaTepyuan dura mater. BuieH TpaHCIUIaHTaT TBEpP-
101 Mo3roBoit o6onmouku (dura mater) B cpefiHeii yacTu
(puc. 5a). OT/a/eHHble OT MeCTa UMIUIAHTALMI TKaH!
6e3 mMopdonornyeckux usmeHenuit. O61acTh MMIUIAH-
TalUM OTTPaHMYeHa OT OKPYXKAIOMMX TKaHeil deTKoi
JleMapKalMOHHO# JIMHMelt M TpescTaBieHa (dparmMeH-
Tom dura mater, OKPy>KeHHBIM GONBIINM KOTMYECTBOM
CerMeHTOSZIePHBIX M MAJ0YKOSIEPHBIX TMMQOLUTOB.
Taxke 4acTO BCTpeyaloTcs Makpodaru. B norpanmu-
HOJt 067acTM Ha6MIOAAIOTCS PacIIMPeHHble KaTuIAPbI
C sIBTIeHMEM ITOMHOKPOBust (puc. 56). B ux mpocsere Bu-
3yanM3mupyeTcs 60/IbIIOe KOTUYECTBO SPUTPOLUTOB Pas-
JM4HOM (OPMBI, TUIOTHO NPUIETAIONUX APYT K JPYTY.
BuipakeHHasi HeliTpodwibHas peakums Ha dura mater,
TIPUCYTCTBYIOT Makpodary, KoTopble Aerpaanpyior dura
mater (puc. 5B). AKTMBHasl arperanys KJIeTOK Ha MoBepX-
Hocru dura mater, MHOrO Makpodaros co Bcex CTOPOH OT
¢dparmenra dura mater. Cocyabl MUKPOLMPKY/ISTOPHOTO
pycia (MLP) pesko pacumpeHsl, HaGIIOAITCS 3aCTON-
HbIe SIBJIEHNST — CTa3 (KpaeBoe CTOSIHIME SPUTPOLMTOB).
Busyanmsupyercss MHOTO MakpodaroB BOKPYT COCYZIOB.
Busyanusupylorcs BonokHa dura mater (puc. 5r). Bokpyr

uepe3 3 OHs nocne

M MeX/y BOJOKOH PacrojiokeHa feTpuTHas macca. Ma-
Kpodary 61oaerpaaupyioT IeTPUTHYIO Maccy.

2. Tuc b Kas uepe3 7 Owell no-
cne onepayuu (puc. 6a-0).

UYepes 7 aHeit BuaHbl GparmenTsl dura mater, mos-
Bepraiomyecs Guoferpaauyun. AKTMBHas BacKy/lspu-
3ausl B MATKMX TKaHSX, 6OJbIIOE KOIMYeCTBO BHOBDL
06pa3oBaHHbIX cocyaoB. [IpM3HAKOB BOCHAJeHMs HeT,
b HBaHa MO/OZAst Te/bHAsi TKaHb. B ca-
MOM I1eHTpe dparmeHT mBa. (puc. 6a). Ha mpenapare
TIoTIepeyHOro cpe3a 3yb6a B 30He ycTaHOBKM dura mater
(puc. 66) BbIIeNMMBI CBSA3Ka 3y6a, KOCTD a7IbBEOJIBI 1 MST-
Kue TKaHu. HoBas ry6uaras KoCTb, IMHMS OTAe/ISIOMAs
3peNyl0 KOMIIAKTHYI0 KOCTb OT BHOBb 0GPa3sOBaHHOIL.
HaaxocTHuua yronmena. Busyanmusupyorcs KIeTOUHbIN
M BOJIOKHUCTHIi c71ou repuocta. PubpobractononobHbie
KJIeTKM, BOIOKHA KOJUTareHa. AKTMBHAs BACKYJISpU3aIys
MSITKMX TKaHeji, MHOro Mosoabix cocynos MLIP, nmpouecce
perenepaunun. BolOKHA BHOBb OGPA30BAHHOIO KOMUIA-
reHa HUTeBMAHbIE (puc. 6B). [IpucyTcTByeT MHOTO hu-
6po61acTONofOGHBIX KIeTOK. [IPOMCXOAUT pereHepawus
MSATKMX TKaHeji nocie onepauuu. Ha JaHHOM cpoke no-
CJle orepalLum IPoLecc BOCCTAHOB/IEHMS MATKMX TKaHeji
COOTBETCTBYET HOpPMe. B KOHTPOIbHOIK rpy1ie, 6e3 ria-
CTMYECKOTO MaTepyana, BU3YalM3UPYIOTCSl BOTOKHA
KOJIIareHa pasHoii CTereHy 3peiocTy, O 4eM CBUeTeN b~
CTBYIOT MX TONI[MHA M MHTEHCUBHOCTb OKDAIIMBAHMS.
Busyanusupyrtcs 0ocTeoGnacThl Ha MOBEPXHOCTM alen-
JonspHoro ¢pparmenTa. JIakyHbI IycThle, KJIeTOK HeT. Ha
BCeji MOBEPXHOCTH B GOMBIIOM KOJIMYECTBE BCTPEYaloTCst
OCTeoKIacThl B GONbIIOM KoMMyecTse. Buoperpaampy-
10T 10 BCeMy 06bemy. POPMUPYIOTCS KOJLIareHoBble BO-
sokHa. Hab6nopaiorces ¢Gpubpo6rnacTonosobHble KIeTKU
(puc. 6r). MHOTO HOBBIX cocyfoB MIIP, B HEKOTOPBIX Ha-
6mioaercs cta3. O6pasoBaHye KOMTareHoBbIX BOTOKOH B
30He onepauyy. Ha JaHHOM cpOKe TOC/Ie Orepamym ru-
CTO/OrMYecKast KapTMHA COOTBETCTBYET HopMe (PUC. 6]1).

3. Tuci b Kas uepe3 14 Oneil no-
cne onepayuu (puc. 7a-2).

Ha mpenapartax B Tpymie KOHTPO/sS KOCTHbie dpar-
MEHTBI 6MOferpaAupyioT. Bu3yanusupyoTcss y3yphl,
06pa3oBaHHble OCTEOK/IACTAMM, DACIIONOXEHHHIMU B
Humwax Xaymuna. ®parmeHTb! WBOB. [T0MTHOKPOBHBIE
cocymbl. HoBble BomokHa KoutareHa. ®ubpobmacromno-
flo6Hble KneTku. [IpofoKkaeTcs Mpouecc HOpMambHOM
b MYEeCKOii TToCTec HOJi pereHepanmu.
Her mnpusHakoB BOf BupHbl W T0-
BPEXXZEHMS] COCYA0B. VIMGUOUpPOBAaHME 3PUTPOLUTAMMU
TKaHelt (puc. 7a). Habmonaetcs BHOBb 06pasoBaHHas
KOCTHasi TpaGekyna. MHOKeCTBeHHbIE COCY/bI TOTHO-
KpoBHble. ITo Kpalo KOCTHOI TpabeKyIibl BU3yalIu3upyeT-
s GONbIIOe KOIMYECTBO aKTUBHBIX 0CTe06/1acTOB. Bua-
HBI MOJIO[bIe OCTEOUUTHI (puc. 76). Busyanusupyercs
chOopMUPOBaHHBI MONOAO AMMUTENNii (COCOYKM CIya-
KEHBI), TIO/i HUM PaCIONOKeHbI 3pefible Ko/areHOBbIe
BOJIOKHA, COCY/Ibl YACTUYHO PACIIMPEHHbIe X YACTUIHO
TIOTHOKPOBHbIe (puc. 7B). B Mecte yeraHoBKY dura mater
(puc. 7r) rucromopdornornyerasi KapTMHA IMOJTHOCTBIO
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