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AHHOTAIUA

IIpeamet. B nociieiHue rozbl MPOBOAATCS HAyUHbIE HCCIECAOBAHHSA 10 CO3AAHHIO HOBBIX CPEJICTB Ul OCTAHOBKM KPOBOTEUCHUIA,
pa3padaThIBaeMBbIX Ha OCHOBE TMOPHIHBIX OPTaHO-HEOPraHWYECKUX MaTepHalioB, CIIOCOOCTBYIOMUX obecredeHuto 3(pdeKkTnBHOM
OCTAQHOBKH KPOBOTEYCHHII BHE 3aBUCHMOCTH OT (h)aKTOPOB CBEPTHIBAEMOCTH KPOBH.

eap uccaenoBanus. [Ipoecti MOPQOIOrHIECKOe UCCIEIOBAHNE B IKCIICPUMEHTAIBHBIX YCIOBUSX Ha KUBOTHBIX [UIS CDaBHU-
TEJIBHOW OLCHKH KPOBOOCTAaHABINBAIOIIETO d(dekra nepeBs30UHbIX MaTepHaIoB, MOKPHITEIX HAHOYACTUI[AMHU JIBYOKHCH AJIOMUHHS
U Kenesa.

Metonoorusi. /Iy oLeHKH KpoBoOcCTaHaBIuBaomiero agpdexra B Mmopdonornueckoit nraboparopun [[HUII T'OY «TIT'MVY um.
AoOyanu n6Hr CHHO» MPOBEICHO YKCIIEPUMEHTAIBHOE UCCIICIOBAHUE Ha caMIlaX OeIbIX KpbIC moposl “Vistar”, Becom ot 202 1o 395,
pasiereHHbIX Ha 3 rpynmnsl: 1-s (KOHTPOJIbHAs) — KpOBOTOYAIAs paHa HAOII0AAIACh 10 CAMOIPOM3BOJIBHON OCTAHOBKH KPOBOTEYCHHS;
2-51 TpyMIa — UCIOIb30BaIH HAHOCTPYKTYPHBII Aloobene; 3-s1 — KpoBOTOYAIIYO paHy 00pabaThiBaiu HAHOCTPYKTYpHbIM Fe?O3. Tlpu
IIOCTAHOBKE SKCIIEPHMEHTA OIPEAEIIHIIN CIICTYIONIIe OCHOBHBIE ITOKAa3aTelI KPOBOTEUEHHS: BPEMSI OCTAHOBKH KPOBOTCUCHHUS H 00BEM
KPOBOIOTEPH.

Pesyabrarsl. [Ipy nCIoab30BaHNM HAHOCTPYKTYpHOTO Aloobene oTMe4annch 3IEMEHThl HEKpPO3a SIHUIEpPMHUCA U IePMbI — CTPYII;
B CTpyIe ()parMeHTHI pa3pyIIEHHBIX BOJIOCSIHBIX (DOJUINKYIIOB, BOJIOC, CATBHBIX U TIOTOBBIX JKeJIe3; 3aCTOWHBIC TOJTHOKPOBHEIE COCY/IBI;
BOCITAJIUTENIBHBIC KIETOUYHbIE HHOHUIBTPATH. B 1epMe U rumnojiepMe Onpeaessuinch MOJTHOKPOBHE U 3aCTOi B COCY/ax, BhIPAKCHHBIH
OTeK M JeCTpyKIus (UOPO3HO-BOJOKHUCTON TKaHU. MecTaMu B TKaHSIX onpeaessuiuch Audy3Hble TeiKkonunTapHble HHPHUIBTPATHI,
oyard KpoBOM3JIMSHUS M HEeKpo3a. BocnanurensHbli nHGUIBTPAT 00pasyeT YeTKne KOHTYPHl AeMapKallHOHHOH JIHMHUY.

BoiBoabl. [TonydeHHbIE pe3yabTaThl MOPGHOIOTHYECKOTO UCCICAOBAHUS Y SKCIEPHUMEHTAIBHBIX JKMBOTHBIX CBUACTEIBCTBYIOT O
Oombliei 3 PEKTHBHOCTH KPOBOOCTAHABINBAIOIIETO ACHCTBUS NP IIPUMEHEHUH OKCHJIA AJIFOMUHUS 110 CPABHEHHIO C OKCHJIOM )Kellesa,
OTCYTCTBHEM TOKCHYECKOTO U TePaTOreHHOI'o JICHCTBUSL.

KuroueBble ciioBa: mopgonozuneckoe ucciedosanue, SKCNePUMEHMAIbHbIE HCUBONHYLE, IYHOUKOBOE KPOBOMEYEeHUe, OKCUO A0~
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MORPHOLOGICAL STUDY OF DRESSING MATERIALS OF HEMOSTATIC
ACTIVITY IN EXPERIMENTAL ANIMALS
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Annotation

Subject. In recent years, scientific research has been carried out to create new means for stopping bleeding, developed on the basis
of hybrid organic-inorganic materials that contribute to ensuring effective stopping of bleeding, regardless of blood clotting factors.

The purpose of the study. To conduct a morphological study in experimental conditions on animals for a comparative assessment
of the hemostatic effect of dressings coated with aluminum dioxide and iron nanoparticles.

Methodology. To assess the hemostatic effect, an experimental study was conducted in the morphological laboratory of the Central
Research Institute of State Medical University named after Abuali Ibni Sino on male white rats of the Vistar breed, weighing from 202
to 395, divided into 3 groups: 1% (control) — a bleeding wound was observed before its spontaneous stop; 2™ group — nanostructured
Aloobene was used; 3™ — a bleeding wound was treated nanostructured Fe?O3. When setting up the experiment, the following main
indicators of bleeding were determined: the time of stopping bleeding and the volume of blood loss.

Results. When using nanostructured Aloobene, elements of necrosis of the epidermis and dermis were noted — scab; fragments of
destroyed hair follicles, hair, sebaceous and sweat glands in the scab; stagnant full-blooded vessels; inflammatory cellular infiltrates.
In the dermis and hypoderma, fullness and stagnation in the vessels, pronounced edema and destruction of fibrous-fibrous tissue were
determined. Diffuse leukocyte infiltrates, foci of hemorrhage and necrosis were detected in places in the tissues. The inflammatory
infiltrate forms clear contours of the de-marking line.

Conclusions. The obtained results of a morphological study in experimental animals indicate a greater effectiveness of the blood-
reducing effect when using aluminum oxide compared with iron oxide, the absence of toxic and teratogenic effects.
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The authors declare no conflict of interest.

Rustam I. YULCHIEV ORCID ID 0000-0002-6267-1198

Assistant of the Department of Maxillofacial Surgery, Avicenna Tajik State Medical University, Dushanbe, Tajikistan
rustam-dantist@bk.ru

Rozia N. DZHONIBEKOVA ORCID ID 0000-0002-7202-4904

PhD in Medical Sciences, Associate Professor, Head of the Department of Maxillofacial
Surgery, Avicenna Tajik State Medical University, Dushanbe, Tajikistan

roziya66@mail.ru

Erkinjon K. TAGAYKULOYV ORCID ID 0000-0002-5870-6781

Senior lecturer of the Department of Pathological Anatomy, Researcher at the Central Research
Institute, Avicenna Tajik State Medical University, Dushanbe, Tajikistan
tagaykulov.erkinzhon70@gmail.com

Albert Kiramovich SALAKHOYV ORCID ID 0000-0002-0791-1363

PhD in Medical Sciences, Associate Professor of the Department of Maxillofacial Surgery

and Surgical Dentistry, Kazan State Medical University, Kazan, Russia
albert-salahov@yandex.ru

Correspondence address: Albert K. SALAKHOV

420100, Kazan, Zakieva str., 21-100

+7(903) 3427818

albert-salahov@yandex.ru

For citation:

Yulchiev R.1., Dzhanibekova R.N., Tagaykulov E.H., Salakhov A.K. MORPHOLOGICAL STUDY OF DRESSING MATERIALS
OF HEMOSTATIC ACTIVITY IN EXPERIMENTAL ANIMALS. Actual problems in dentistry. 2021; 4: 82-85. (In Russ.)

© Yulchiev R.I. al., 2021

DOI: 10.18481/2077-7566-21-17-4-82-85

Received 12.12.2021. Accepted 09.01.2022

83



IIpobnemvr cmomamonocuu
2021, mom 17, Ne 4, cmp. 82-85
© 2021, Examepunbype, YIMY

Xupypeuueckas cmomamono2us u UMnIAHMONO2US
Opueunanvhvie uccie0o8anus
Surgical dentistry and implantology / Original research papers

BBenenne

B mociieqHue ronbl MpOBOIATCS HAyYHBIC UCCIIEHO-
BaHUsI 110 CO3/IaHHMIO HOBBIX CPEICTB ISt OCTAHOBKH KPO-
BOTCUCHUI1, pa3pabaThiBACMbIX Ha OCHOBE T'MOPHUIHBIX
OpraHoO-HEOpraHM4ecKUx MaTepuaios [1-4].

B cBeTe COBpeMEHHBIX B3IIAIOB HA IMOBBIIICHUE
YPOBHS HAyYHBIX HCCIICIOBAHHMA, IPOBOIUMBIC HCCIICIO0-
BaHUSI HAXOILITCS B TPECH/IC MUPOBBIX HHHOBAIIMOHHBIX Pa3-
PabOTOK U SIBISIFOTCS YPE3BbIYaHO aKTyabHbIMH. Hemb3s
HE OTMETHTH M TO, YTO BCE MPOBOIMMBIC HCCICIOBAHHUS
BITUCBHIBAIOTCS B CYIIECTBYIOIIYIO0 aTMOC(HEpy aKTUBHOTO
MOUCKa TaKUX KOMOMHHPOBAHHBIX I€MOCTAaTHYCCKHX
CPEACTB, Y KOTOPBIX HE ONPENENISIIOTCS OOOYHBIC Aei-
CTBHSI U OTCYTCTBYIOT JUICPTUYCCKHE PEAKINU, HETOK-
CHYHBIX, 00TaJalONINX aHTUMUKPOOHBIM H PEreHepHupy-
IOLIUM JieiicTBUeM [5, 6].

BesycnoBHo, Bce uccienoBaHus 00beIUHSAIOT OJHA
mpobiemMa: 0CTaHOBKA KPOBOTEUCHUS, MEXaHHU3M KOTO-
pOTO OCHOBBIBaeTCS Ha (PaKTOpE CBEPTHIBAHHS KPOBU
KaK Ha CJIOXXHOM OMOXHMHUYECKOM M OHO(DU3UYECKOM
mporecce B Ononorunyeckor cpene. Pazpaborannsie Ha
CETOTHSIIHUN JIeHbh NHHOBAIMOHHBIC FEMOCTATHYCCKUE
CpeICTBa Ha OCHOBE TMOPHUIHBIX OpPraHO-HEOpraHUYe-
CKHX MaTepHalioB CIOCOOHBI oOecrnedyuTh Hauboiee
3¢ ($EeKTUBHYIO OCTAHOBKY KPOBOTCUCHHUU BHE 3aBHCH-
MOCTH OT (haKTOPOB CBEPTHIBAEMOCTH KPOBH.

Henb3st HE OTMETHTB, YTO B YKa3aHHOM HAIPaBICHUU
BeJyTCsS HauOoJee aKTUBHBIC MMOUCKU U, B YACTHOCTH,
coobmraercst 00 3¢pHEeKTUBHOM MPUMEHEHUH HAHOKOM-
MMO3UTHOTO XUTO3aHA, MIOKPHITOTO JBYXaTOMHBIM CHIIH-
KaTHBIM KPEMHHUEM, a TakKe 00 MMEIIIel IIHPOKYIO
MEPCIEeKTUBY KIMHUYCCKOIO0 MPUMEHEHHS BYOKUCH
anroMuHus (0eMuTa) U IBYOKHUCH Jkene3a [7].

KymHuaeckuMu TaHHBIME JIOKa3aHO, YTO KPOBOTCUCHHE
U3 JIyHOK y TOW KaTerOPHH IAIMEHTOB BIISIDT PAKTH-
YECKU OJJMHAKOBO KaK MEPBHYHBIX, TAK H BTOPHYHBIX. OTHAKO

Puc. 1. ®pazmeHm xgocma Kpbicbl (nOnepeyHsili Cpe3) nocse amnymayuu
U NpUMeHeHUsA OKCUOd XeJle3a 68 Kayecmee Kpo800CMAaHas1usaowe20
cpedcmaa (Okpacka 2eMamokcuiuH-303uHoM. YeenuueHue x100)

Fig. 1. A fragment of a rat tail (cross section) after amputation
and the use of iron oxide as a hemostatic agent (Staining
with hematoxylin-eosin. Magnification x100)

0cO0YIO TPEBOTY BBI3BIBAIOT CHTYAIUH C TYHOUKOBBIMH KPO-
BOTEUCHUSIMU Y OONIBHBIX, CTPATAIONIIX THITEPTOHIIESCKON
00J1e3Hb10, MHPEKINOHHBIMI TOKCHUSCKUMH TeTIATUTAMH,
3a00JIeBaHMSIMI KPOBH 1 y JIUII, TPHHAMAIOIINX HECTEPO-
WJHBIC TPOTUBOBOCTIATUTENBbHBIE npenaparsl (HIIBC),
AQHTHATPETaHThl, AaHTHKOATYIISTHTEI, (PHOPHHOINTHICCKUE
CPEZICTBA, OpAIbHBIC KOHTPAIICITHBEI U Ap., KOTOPbIE 3aHHU-
JKarOT TIOKAa3aTelTl CBEPTHIBAIOIICH CHCTEMbI KpoBH [8-11].

BesycoBHO, B TAKHX CITydastx CUTYAITHIO MOXKET YCyTy-
OWTH HAITIYKE COITYTCTBYIOMICH TPABMBI F BOCIIAIUTEIIEHOTO
Tporiecca B OKOJIOUETIOCTHON 00NIacTH, a Takke HaJIIIHe
CHCTEMHBIX 3a00JIeBaHNH y MaIeHTa (reMopparnyeckue
JIATEe3bl, OCTPBIM JIEHUKO3, apTepualibHas TUIEPTEH3U,
TIATONIOTHS TICUCHH, CaXapHBIN THa0eT U 1Ip.).

eab ucciaenoBanus

[IpoBectn Mopdorornueckoe NCCIeI0OBaHUE B IKC-
MEePUMEHTATBHBIX YCIOBHSIX Ha XKUBOTHBIX IS CPaB-
HUTEIHHOW OIEHKH KPOBOOCTAHABIUBAIONIETO Y PeKTa
TIEPEBS30YHBIX MATEPHAIOB, TOKPHITHIX HAHOYACTHIIAMU
JBYOKVICH aJIIOMHHHS H JKeJle3a.

Martepuajbl 1 MeTOABI UCCIET0OBAHUSA

B mMopdonornueckoii madoparopuu [THUJI TOY
«TI'MY um. AOGyaiu n6HU CUHO» TIPOBEICHO 3KCIIEe-
PUMEHTAIBHOE MCCIEAOBAaHNE Ha CaMIlax OENBIX KPBIC
nopogiel “Vistar”, Becom ot 202 10 395, pa3nencHHbBIX 3
rpymmbl: 1-s (KOHTPOJIBHAS ) — KPOBOTOYAIIAS paHa HAOJFO-
Janack 10 CaMOIIPOU3BOJIFHON OCTAHOBKH KPOBOTCUCHHST;
2-5 TpyIINa — UCTIOJIb30BAII HAHOCTPYKTYPHBIH Aloobene;
3-s — KPOBOTOYAIIYIO paHy 00padaThIBAIM HAHOCTPYK-
TypbIM Fe?O?. TIpu mocTaHOBKe SKCIIEPUMEHTA OTIpe/ie-
JIUJTH CTICAYIOIINE OCHOBHBIEC TIOKA3aTeIH KPOBOTCUCHHS:
BpEeMsI OCTAHOBKH KPOBOTEUCHUS 1 00BHEM KPOBOIIOTEPH.

DKCTIepUMEHT Ha JKUBOTHBIX POBOAMIICS B ACETITHYC-
CKHX YCJIOBHSIX, IMTOcIe 00e300auBaHus 2% JIHIOKanHOM
U AByXKpaTtHoit oOpaboTtku 70% crnupTtom. B obmactn
BMEIIATEIIFCTBA HAa CETMEHTE XBOCTAa JKMBOTHBHIX Ha
PACCTOSIHUM 5 CM OT KOHYHKA XBOCTa OBLIO TIPOBEICHO
aMITyTalus ¢ TIOMOIIbIo HOXHHMIL. [locie ammyTtaruu
OCTAaBJICHHBIH KOHYMK XBOCTA ITOTPYKATH B IIPO3pAdHBIE
E€MKOCTH, COACpIKAIINEe MaTepral sl OCTaHOBKH KPO-
BOTCUEHHA. B mporecce nccneqoBanust GUKCUPOBAIH
BpeMs Havasla U KOHIIA OCTAHOBKH KPOBOTCUCHHUS.

Jns oeHKu cocyaucTo-TKaHEeBbIX U3MEHEHUN KOH-
YHIKa XBOCTa MCTOIH30BAIH MAaKPOMUKPOCKOITNYICCKHE
METOIBI MCCICAOBAHUS — THCTOJOTHYECKHE CPE3BI
TONMIIHUHOW 7-8 MKM. MaTtepuain A THCTOIOTHIECKOTO
HCCJIeI0BAaHUs B MapiIeBbIX MeIIOUKax omyckanu B 10%
pacTBOp He#TpambHOTO (hopMaJMHA W 3aJUBAIH ITapa-
¢uHOM. Cpe3sl OKpaIIuBaIA TeMAaTOKCUIHH-203HHOM.

175 vccnenoBaHus MEKPOTIPETIAPaTOB UCTIONB30BATH
CHCTEMY KOMITBIOTEPHOTO aHAJIH3a MHUKPOCKOMHYECKHIX
n300pakeHHH, COCTOSIIIYIO 3 CBETOONTHIECKOTO MUKPO-
ckora. MuUKpoIpenapaTsl U3yIHIN OJ MHKPOCKOIIOM
model Olympus CX 21 FS 1, xamepoit Digital Micro-
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scope Camera Specification MC-DO 48U (E), npu pa3-
JTWYHBIX yBeMdeHUsx (ok. 18, o0bekTusH 4, 10, 40).

Pe3yabTaThl U UX 00Cy:KIeHUE

[Ipu rucTonornIeckoM UCCIeIOBaHUN B MUKPOTIpeTIa-
parax y KpbIC TPeTheil TPYIIIBI ¢ MPIMEHEHUEM OKCHIA
XKele3a OOHAPYKUIH CICTyIOIe U3MEHEHUS: MUKPO-
MpernapaTsl HIMEIOT PaBHOMEPHYIO OKPACKy 110 BCEH III0-
maau cpe3os (puc. 1).

DJeMeHTBI HeKpOo3a MUIePMHUCca U IepMbl — cTpyTr (1);
B CTpyTIC pparMeHTHI pa3pyIIeHHBIX BOJIOCIHBIX (pOIITH-
KYJIOB, BOJIOC, CAJIbHBIX U IMIOTOBBIX JKelie3 (2); 3aCTOMHBIC
TIOJTHOKPOBHEIE COCY/IHI (3); BOCTIATHTENBHBIC KJICTOYHBIC
nHbuUIBTpaTH (4). B 1epme 1 rumonepMe onpeaeIsoTes
TTOJTHOKPOBHE U 3aCTOW B COCY/IaX, BRIPAKEHHBIN OTEK U
JIeCcTpyKIus (uOPO3HO-BOIOKHUCTONW TKaHH. MecTtaMu
B TKaHIX OTpenensiorcs nuddy3Hpie JeHKOnInTapHbIe
WHQUIBTPATH, 09ard KPOBOM3IUSIHIS U HEKpo3a. Boc-
MAJTUTENbHEI HHQUIBTPAT 00pa3yeT YeTKUE KOHTYPHI
JIEMapKaIMOHHOW JIMHUH.

B BepxHUX CITOSIX OIPENETSIIOTCS HApyIIEHHE CTPYK-
Typbl TKaHEW ¢ 00pa3oBaHUEM CTPyIa, TUCTPOPUICCKHE
U HEKPOOMOTHUYECKHE U3MEHEHHS C THOCIBIO AIIUTEIH-
QIBHBIX KIETOK. OTEK COCYINCTHIX CTCHOK U OKOJIO COCY-
TUCTBHIX 30H MapeHXHUMEBI. B MepuBacKyIsIpHBIX 30HAX
TaKKe ONPEACISTIOTCS YYaCTKU AUCTPOPIUESCKUX H HEKPO-
THYECKUX M3MCHEHUH, B IIPOCBETE COCYIOB OIpeneis-
I0TCSl HUTH (PHOPHHA U KIETKH KPOBH OKOJIO SHIOTEIHS,
B OT/ICTBHBIX YYACTKaX IMOBPEKICHHON TKAHU OMPEACIs-
foTcs UG Py3HBIE BOCITATUTEIbHBIC WHPUIBTPATHL.

[Ipu Mop¢omornaeckoM HCCIEIOBAaHUH MPETIapaToB
KpPBIC BTOPOH TPYNIBI C MPUMEHEHHEM OKCHAa ajio-
MUHHS B MEKPOTIPETIapaTax BBISBICHBI OUard JUCTPOQHN
U HEKpoOMo3a C THOCIBI0 SMUTEINANBHBIX KICTOK.
B BepxHHX CITOSX OMpEnensiIoch MOBEPXHOCTHOE HAPY-

Puc. 2. ®pazmeHm xgocma Kpbicbl (nonepeyHsili cpes)
nocse amnymayuu u NpumMeHeHUs oKcuoa atloMUHUA 8
Kayecmee KpogoocmaHasaugarowezo cpedcmaa (Okpacka
2eMamoKCUIUH-303UHOM. YeenuyeHue x100)

Fig. 2. A fragment of a rat tail (cross section) after amputation
and the use of aluminum oxide as a hemostatic agent
(Hematoxylin-eosin staining. Magnification x 100)

[Tpusznaku Hekposa (1) B amuaepmuce u aepme (2);
KJICTOYHBIC JIEMEHTHI (3); )KHPOBBIC BKIIOUCHUS B BUJIC
BaKyoIu B iepme (4). 3acToitHbIE TTOTHOKPOBHBIE COCYIBI
U B TIPOCBETE COCYIIOB OMPENEISIOTCS HUTH (GUOPUHA U
KJIETKH KpoBH (5).

Takum 06pazom, BO 2-i TpyIIIe ¢ MPUMEHSHUEM OKCHIA
QITIOMHIHHUSI BBISBICHBI: TIOBEPXHOCTHOE MOBPEIKICHUS
TKaHeH, MCHee BRIPaKEHBI HEKPOONOTHIECKUE H3MCHEHUSL.

BoIBOABI

[Honyuennsle pe3yabpTaTsl MOP(HOIOTHIECKOTO
HCCIENOBAHUS y IKCIICPUMEHTAIbHBIX KHBOTHBIX CBH-
JETeIbCTBYIOT O Oosbmieid 3QPEKTUBHOCTH KPOBOO-
CTaHABJIMBAIOIIETO ACHCTBYS MPU IPUMEHEHUH OKCHIA
aJIOMUHHS 1O CPaBHEHHIO C OKCHIOM JKeyesa IpHu
OTCYTCTBUHU TOKCHYECKOTO U TEPATOTEHHOTO ICHCTBUSI.

[ICHHE CTPYKTYphI TKaHEH, MEHEe BhIPaKEH BOCIIAJIH-
TeIbHBIN Tporecc (puc. 2).
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