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ANHAMIKA MIHEPAJIBHOT'O CKJIALY KICTKOBOI TKAHUHHU
HUXKHBOI HEJEINA KPOJIUKA MICJI1 HAHECEHHA
KICTKOBOPYHWHIBHOI TPABMHU

Pe3tome. BnacTuBoCTi KiCTKOBOT TKAaHMHH, 30KpeMa ii MIIHICTh 1 TBEPIICTb, 3aJIeXKAaTh BiJl MiHEpaILHOTO KOM-
MOHEeHTa KiCTKH. MeToro Hamoi poOOTH CTaNo AOCIHIKEHHS BMICTY YOTHPHOX MiHEpaIbHHX MaKpOEIeMeH-
TiB: KaJbIlito, (hocdopy, MarHiro Ta HATPilO Y KICTKOBIM TKaHWHI HWKHBOI LIEJIENH KPOJUKA Ta aHali3 Horo
MIOCTTpaBMAaTUYHOI nuHaMiku. [locimimkeHHs npoBenene Ha 20 cTaTeBO3PIIMX KPOIHUKAX Y Bili 6-7 MICAIIB,
Baroto 2,5-3,0 kxr. Ycix TBapuH pO3IMOIUICHO Ha eKCcIlepUMeHTalbHy (15 TBapHH) Ta KOHTPONBHY (5 TBapWH)
rpynu. TBaprHAM eKCIIepUMEHTAIBHOT TPYIH 117l KOMOIHOBaHUM 3HEOOJIEHHSIM OillaTepabHO HAHOCHITH KiCT-
KOBOPYHHIBHY TpaBMy LIJISIXOM IMOPYIICHHS MIJTICHOCTI KiCTKOBOi TKAHWHHM KOMIpPKOBOT YaCTUHH HIDKHBOT 11ie-
JIeTH 32 JIOTIOMOTOI0 CTOMATOJIOTYHOTO Oopa. TBapuH BUBOAMIN 3 €KCIIEpUMEHTY depe3 1, 2 1 3 TmkHi micis
HAaHECEHHS TPaBMHU, MICIIsl YOT0 MPOBOIWIN JIE3aPTUKYISIII0 HIKHBOI Iesieny. Jis BU3Ha4eHHs] MiHepalib-
HOTO CKJaJy KICTKOBOi TKaHWHHM BHKOPHCTOBYBAJIM METOJ aTOMHO-a0COPOIIMHOTO CHEKTPaJbHOTO aHali-
3y. Busnauanu BMicT yoTupbox MiHepanbHux ejemeHtiB (Ca, P, Mg, Na). BcraHoBiieHO, 1110 BMICT KaJIbI[iO
JIO KIHIIS TIEPIIOTO THXKHS TICIIS HAHECEHHS TPaBMHU 301IbIIYEThCs OLIBINE, HIXK y JIBa pa3u, 0 KiHIS Jpyro-
TO THXKHSI HE3HAYHO 3HHXKYETHCSI, 8 BIPOAOBK TPETHOTO THIKHS 3HOBY HE3HAUHO 30UTbIIy€eThCs. Bmict doc-
(hopy B KiCTKOBi¥ TKaHWHI 30UTBIIYETHCS O KiHIA MEPIIOTO THXKHS ITiCIs TPAaBMH, a BIPOIOBXK HACTYITHHX
JIBOX TYDKHIB 3HHXKYEThCS. KiJIbKicTh HATPIIO 10 KIHIIS MEPIIOTO THXKHS MICIIs TPaBMH HE3HAYHO 3HUKYETHCS,
a BITPOJIOBXX HACTYITHUX JIBOX THJKHIB 30UTBIIYETHCA 1 B KiHIII TPETHOTO THXKHS NepeBuUIye HopMmy. KiabKicTh
MarHilo y KiCTKOBil TKaHWHI 3HUKY€ETBHCS YIPOJOBXK JBOX THXKHIB MICIIsS HAHECEHHSI TPaBMHU, a JI0 KIHIIS Tpe-
THOTO THIKHS 30UIBIIYETHCS, TPAKTUYHO MOBEPTAIOUUCH J0 HOPMAIBHHUX IMTOKa3HUKIB. Pesynsrarti mposene-
HOTO JOCII/PKEHHS JIajIk 3MOT'y 3pOOMTH BUCHOBOK ITPO T€, 0 BIPOJORK TPhOX THXKHIB IMICJIsI HAHECEHHS Xi-
PYpriyHoi KiCTKOBOPYHHIBHOI TpaBMHU JOCIIDKYyBaHI MaKpOEJIEMEHTH KiCTKOBOI TKAaHWHH MAlOTh BUPaKEHY
IMHAMIKY, pi3HY Ta XapakTepHY Ui KOKHOTO eJIEMEHTA.

KurouoBi ciioBa: KicTkOoBa TKaHMHU, MiHEpalbHUH CKJIal, KICTKOBOPYHHIBHA TpaBMa, HIKHS Ieliera.

BracTrBOCTI KiCTKOBOT TKAaHWHH, 30KpeMa il Mill-
HICTb 1 TBEPJICTh, 3aJISKATh BiJl MiHEPaIbHOIO KOM-
MoHeHTa KicTkH [ 1, 2]. YIpomoBx pi3HUX eTarmiB OH-
TOTCHE3y MiHEpallbHUH CKJaJ] KICTKOBOI TKAaHWUHU
3MIHIOEThCS, B PE3YJIBTaTi YOO 3MIiHIOIOTHCS 1 MEXaHi4-
Hi BITACTUBOCTI KICTOK, sIKi 3 BIKOM BTPa4arOTh €JIaCTHY-
HICTb i THYYKiCTb, aJI¢ CTAFOTh OUTBII TBEPIUMH Ta Mill-
HuMH [ 1-4]. By pi3HUX YMHHHKIB SK €K30I€HHOTO,
TaK i €HIOTEHHOTO ITOXO/KEHHS Ha MiHEPaJIbHUH CKITa
KICTK{ € TIPUYHWHOIO0 PO3BUTKY YMCIIEHHHUX MATONOTId-
HUX CTaHIB KiCTKOBOI CHCTEMH, SIKi TIPU3BOIATH J0 CyT-
TEBOTO 3HMKEHHS SKOCTI JKUTTS Cy9acHOT JIFOMHY 1 Ma-
FOTh BUCOKHH CTYIIiHb iHBaTiqu3aItii [4-6].

3a manumu BcecBiTHROT OpraHizaitii 0XOpoHH 3710-
POB’sl, IATOJIOTIsI KICTKOBOT TKAHUHHU Cepe]] OCHOBHHUX

MEMKO-COIIaJIbHIX TIPOOIEM TOCiJae ChOTOIHI YETBEp-
T MICIIE MiC/Is 3aXBOPIOBaHb CEPIIEBO-CYIMHHOI CHUC-
TEMH, OHKO3aXBOPIOBAHb Ta I[yKPOBOTO Jiadery [5, 6].

MeTta q0cITiIzKeHHS: JOCITIAUTH BMICT YOTUPHOX
MiHEpaILBHIX MAaKPOETIEMEHTIB: Kalbllito, (hocdopy, Mar-
HIIO Ta HATPIIO y KICTKOBIH TKaHMHI HHKHBOI LIETCIH
KPOJIMKA Ta aHaJIi3 HOro MOCTTPaBMATHYHOT JMHAMIKH.

Marepiaa i metonn. JlocmimkeHHs TpoBeeHE
Ha 20 cTaTeBO3PUINX KPOJUKAX Y BiIi 6-7 MicsIIiB, Ba-
roro 2,5-3,0 xr. TBapuH yTpuMyBaju Ha CTAHAAPTHOMY
partioHi BiBapiro JIbBIBCHKOTO HAI[IOHATLHOTO MEINY-
HOTO yHiBepcuTeTy iMeHi Jlaranma ["anumpkoro 3 Biigb-
HUM JIOCTYIIOM JO BOZM, IIPH CTaIIii TemrepaTypi i
BOJIOTOCTI. YCIX TBAPHH PO3MOALICHO Ha CKCIICPUMEH-
TaibHy (15 TBapHH) Ta KOHTPONbHY (5 TBapHH) TPYIH.

48 Kniniuna anamomia ma onepamuena xipypein — 1. 21, No 1 — 2022




TBapuHaM eKCTIEPUMEHTALHOI TPYIH IiJ] KOM-
OiHOBaHMM 3HEOONECHHSIM OijarepajbHO HAHOCHIH
KiCTKOBOPYHHIBHY TPaBMY LUISIXOM HOPYLIEHHS Lijic-
HOCTI KiCTKOBOi TKAHWHHU KOMIpKOBO1 YaCTUHHU HHXK-
HBOI IIEJIETH 32 JJOIOMOT'0I0 CTOMATOJION YHOTO 60pa.
TBapuH BUBOAMIIM 3 €KCIIEpUMEHTY 4epes 1, 2 i 3 Tik-
Hi TICJIS HAHECEHHS TPAaBMH, ITiCIISI YOTO POBOIHITH
J€3apTUKYJIILII0 HUKHBOT IIEJIeIIH.

Jist BU3HaYeHHST MiHEpPaJIbHOTO CKJIaTy KiCTKOBOT
TKaHWHU BUKOPHCTOBYBAJIM METOJl aTOMHO-a0CcOpOIiii-
HOTO criekTpanbHoro ananizy (AACA). Buznadanm Bmict
4OTUPBHOX MiHepabHuX eneMeHTiB (Ca, P, Mg, Na).

KomiteTom 3 Gioetnku JIbBiBChKOTO Halio-
HaJBLHOTO MEAMYHOTO yHiBepcuTeTy imMeHi Januna
lamumpkoro (rpotokon Ne 3 Big 11 6epesns 2020 p.)
BCTAaHOBJICHO, L0 JOCJIIKEHHS IPOBOAMIIM BiAIoO-

OpuczinanvHi 00cnidHceHHA

BIJIHO JIO TIOJIOXEHb €BPONEHCHKOI KOHBEHIIIT 1100
3aXHCTy XpeOeTHUX TBAapHWH, SIKUX BUKOPUCTOBY-
I0Th B €KCIIEPUMCHTAIILHUX Ta 1HIIUX HAYKOBUX Ili-
nsax (CrpacOypr, 1986), Hupexrtusu Pagu €Bponu
86/609/EEC (1986), 3akony Ykpainu Ne 3447-1V
«IIpo 3axuCT TBapHH BiJl 5)KOPCTOKOTO TIOBOJKCHHS.

Pe3yabraTn 1oc/aigxeHHs Ta ix 00roBopeHHs.
[IpoBenene BUBICHHS MiHEPATBLHOTO CKIIATy KiCTKO-
BOI TKAaHWHM TLIa HIDKHBOI IIEJIENH IHTAKTHOTO KPO-
JIMKA Ta JOCIIIKEHHS OCOOIMBOCTEN MOTO TUHAMIKHA
BITPOJIOBXK TPHOX THIKHIB TICIIsl HAHECEHHSI Xipyprid-
HOI KICTKOBOPYHHIBHOI TpaBMU J1ajli 3MOTY BH3Ha-
YUTU KUTBKICHHI BMICT YCIiX JTOCIIPKYBAaHHX MaKpO-
€JIEMEHTIB y KiCTKOBill TKaHMHI Ha KOYKHOMY 3 €TaIliB
EKCIIEPUMEHTY, a TAKOK 3aCB1TYIIIN HASIBHICTD iX BH-
pakeHOoi TUHAMIKH (TaOIUIIs).

Tabnuys

BwmicT MiHepaIbHHUX MaKpoeIeMeHTIB y KiCTKOBil TKaHHHI TijIa HIZKHBOI 1IeJIeNH KPOJHKAa B HOPMi
Ta micJisl HaHeceHOoI XipypriuHoi TpaBMH 32 JAHMMH AaTOMHO-20COPOLiIiHOTO CIEKTPAJIBLHOI0 aHAJI3ZY (MI/T)

Ca P Na Mg
TrakTHi TBapHHH 17,014+ 10,712+ 2,381+ 3,017+
0,25 1,37 0,32 0,53
o . 37,045+ 13,521+ 2,175+ 2,357+
1-# THOKIEHD MICTS EKCIIEPUMEHTY .63 117 0.12 0.32
. . 35,702+ 13,185+ 2,814+ 2,183+
2-1 TKIEHB MICTS eKCTIEPHUMEHTY 107 0.32 0.14 0.57
3-i TIOKACHD TICIST eKCIIEPUMEHTY 38,271+ 12,327+ 2,976+ 2,985+
' 3,75 0,97 0,52 0,08

AHaJi3 NOCTTPaBMaTUYHUX 3MiH y MiHEpab-
HOMY CKJIaJli KiCTKOBOT TKAHMHH KOMipKOBOT JUISTHKH
HWDKHBO] eIy KPOJIMKa BIPOAOBXK TPHOX THXKHIB
EKCIIEpPUMEHTY JIaB 3MOTY 3’sICyBaTH, 1110 aOCOJIOTHI
MMOKa3HUKM BMICTY BCiX AOCTIIKYyBaHHX Makpoese-
MEHTIB MalOTh BUPQKEHY AMHAMIKY, Pi3HY JUIS KOXK-
HOTO €JIEMEHTA.

BcranoBieHo, 0 BMICT KaJbIlii0 A0 KiHIIS ITep-
ITOTO THYKHS TIICIISI HAHECEHHS TPaBMU 301IBITYETh-
cs1 O1TbIIIe, HIXK Yy ABa pasu, 0 KiHIM APYTOTO THKHS
HE3HAYHO 3HIDKYETHCS, a BIPOJIOBXK TPETHOTO THIXK-
Hs 3HOBY HE3HA4HO 30UIbIIyeThCs. BMicT dochopy
B KICTKOBIl TKaHWHI TiJla HUKHBOI LIEJIENH 301J1b-
LIYETHCS A0 KiHISA MEPIIOTO THUXKHS IMICH TPaBMH,
a BIIPOOBK HACTYITHHUX BOX TH)KHIB 3HIKY€THCA.

KinbkicTh HaTpito A0 KiHIS MEPHIOTO THXKHSA
micisl TPaBMH HE3HAYHO 3HIMXKYETHCS, a BIPOIOBXK
HACTYITHUX JABOX THXKHIB 301IBIIYETHCS 1 B KiHIII Tpe-
THOT'O TH)KHS IICPEBUILYE HOPMY.

KinpkicTh MarHito y KiCTKOBi# TKaHWHI 3HIXKY-
€TBCSI YNIPOIOBXK ABOX THIKHIB ITiCIISI HAHECEHHS TPaB-
MH, a JTO KiHIII TPETHOTO THXKHS 301TBIIYETHCS, TTPaK-
TUYHO TIOBEPTAIOYUCH 0 HOPMAIILHUX ITOKa3HHKIB.

®daxoRa yiTeparypa MICTUTh YUCIICHHI IaHi 100
BUBYCHHS MiHEPAIBHOTO CKJIaAy KICTKOBOT TKAHUHH

JIIOJIMHU Ta eKCIIEPUMEHTAIbHUX TBApUH 32 YMOB (i-
310JI0T1YHOI HOPMH, @ TAKOX ICJIsl TPaBM Ta Ha TIIi Me-
Ta0OMIYHUX 3MiH B OpraHi3Mi 4M BIUIUBY 30BHIIIHIX
YUHHUKIB [2-4, 7-10]. OueBuIHO, U0 pe3yabTaTH Kili-
HIYHMX Ta EKCTIEPUMEHTAIbHUX JIOCHiIKEeHb, BUKOHAHI
13 3aCTOCYBaHHAM Pi3HUX METOIHUK, 00 €KTaMHU SIKHX
€ PI3HI JUISHKA CKelleTa, MaloTh CyTTEBI pO301XKHOCTI
[7-10]. IIpote, Ha HaNTy AYMKY, BOXKIHBOIO € ITEBHA
MOIOHICTh TTOCTTPaBMAaTUIHOI THHAMIKH BMICTY OKpe-
MHUX MiHEpaJIbHUX €JIEMEHTIB Y KICTKOBIH TKaHWMHI Ha-
BITB TP PI3HUX a0COJFOTHUX MMOKA3HUKAX 1X KUTLKOCTI,
BCTAHOBJICHUX ITiJ] Yac MPOBEICHHS HAIIIOTO Ta 1HIINX
HE3aJIKHUX SKCIICPUMEHTAILHUX JTOCIIIDKEHb [7, 8].

BucHoBoOK. YIpO#OBK TPbOX THXKHIB MICIIsl Ha-
HECEeHHs XipypriuHoi KiCTKOBOPYHHIBHOT TpaBMH J0-
CJIKyBaHI MakpOeJIeMEeHTH KiCTKOBOT TKaHWHHU Ma-
I0Th BUP&KEHY IUHAMIKY, Pi3HY Ta XapakTepHy IS
KO)KHOTO €JIEMEHTA.

IlepcnekTHBY MOAAJBIINX A0CTiTKeHb. [laHi,
OTpPUMaHI B PE3yJIbTATI TIIHOOKOTO Ta Pi3HOOITHOTO
BHUBYEHHS MiHEPaJIbHOIO CKJIAy KICTKOBOI TKAaHUHH
pI3HUX AUISTHOK CKeJleTa, TOMOMOXYTh yI0CKOHAIN-
TH ICHYIOUI Ta 3allPOIIOHYBAaTH HOBI CXEMH JIKyBaHHS
MATOJIOTIYHUX CTaHIB KiCTKOBOT TKAHMHU IUISIXOM KO-
pekii ckiaay il MiHepaJIbHOTO KOMIIOHEHTA.
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DYNAMICS OF BONE MINERAL COMPOSITION OF RABBIT LOWER JAW AFTER
BONE-DESTRUCTIVE TRAUMA

Abstract. The properties of bone tissue, in particular its strength and hardness, depend on the mineral component
of the bone. The aim of our work was to study the content of four mineral macronutrients —calcium, phosphorus,
magnesium and sodium in the bone tissue of the rabbit lower jaw and to analyze the posttraumatic dynamics.
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Research was done on 20 adult 6-7-month-old rabbits, having 2.5-3.0 kg weight, which were segregated into
experimental (15 animals) and control (5 animals) groups. Animals of the experimental group under combined
anesthesia were subjected to bilateral bone-destructive trauma with a dental drill, that disrupted the integrity of
the bone tissue of the alveolar part of the lower jaw. 1, 2, and 3 weeks after the injury the animals were taken
out of the experiment, and were subjected to lower jaw disarticulation. To determine the mineral composition
of the bone tissue, we used the method of atomic absorption spectral analysis. The content of four mineral
elements (Ca, P, Mg, Na) was determined. It was found that calcium content more than doubled by the end of
the first week after injury, slightly decreased by the end of the second week, and slightly increased again during
the third week. Bone phosphorus content increases by the end of the first week after injury, and decreases
during the next two weeks. The amount of sodium decreases slightly at the end of the first week after injury,
but increases during the next two weeks and exceeds the norm at the end of the third week. The amount of
magnesium in the bone tissue decreases during the two weeks after injury, and increases by the end of the
third week, almost returning to normal levels. The results of the study allowed us to conclude that within three
weeks after surgical bone-destructive trauma, the studied macronutrients in bone tissue have a pronounced
dynamic, different and specific for each element.

Key words: Bone tissue, mineral composition, bone-destructive trauma, lower jaw
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