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Ancrpakr

Kockure ce KHBO, IMHAMHNYHO CBP3HO TKHUBO IIITO 066366]_IYB& MEXaHHU4YKa IIoJAPIIKa Ha
OPTraHU3MOT U 3aIlTUTa, a GYHKIIMOHUPA KAKO CHCTEM Ha CJI0KeHa MeTaboJIHA M MUHeEpaIHa
xoMeocTta3a. KockuTte J0:KUBOTHO Ce PEMOJIE/IUPAAT IIPEKY aKTUBEH MeTabO0JIeH MPOIEC BO KOj
yYecTByBaaT OCTEOKJIAacTUTe W ocreobsacture. HeraTMBHOTO BjIMjaHUE Ha AHjabeTecoT Bp3
CKEJIETHUOT CHCTEM € IPEIMET Ha UCTPaKyBarhe BO MHOTY CTPYYHHU U HAYYHHU TPYJOBH YUH OPOj
ce 3r0JIEMyBa COOJIBETHO Ha 3roJIeMyBameTO Ha OpOjoT Ha maiueHTuTe 3ab0sieHu o1 ujaberec
BO CBETCKH PaMKHM.

Iesita Ha TPyAOT Oellie Aa ce Opeay BPEAHOCTA Ha CEPYMCKHOT MapKep OCTEOKAIITHH
(kaKo IUPEKTEH MHAMKATOP 3a MPOIeCcOT Ha KOCKEHA all03UIlfja) K HETOBOTO €BEHTYaTHO
BJIMjaHHE BP3 MPOIIECOT Ha MUHEpAIU3allfja IIPOCJIe/IeH MPEKy MopacT Ha KOCKeHaTa I'yCTUHA
Ha OPAJTHOXUPYPIIKH JedeKTU Kaj MalueHTH co fujaberec.

N3paboTeHa e MpOCIEKTUBHA KJIMHUYKA CTy/IFja Ha 100 UCIIUTAHUIIN TOJEJIEHHU BO JIBE
TpyId, Tpyla UCIUTAHUIM co Aujaberec (60) MU KOHTPOJIHA TPyIla HCIIUTAHHUIA KOW HeMaaT
nujaberec (40). Kaj cure ucnuranuiy 6ea ImpocsiefieHd BPEJHOCTHUTE HA CEPYMCKHOT MapKep
ocreokauH, HO6A1C kako u % Ha 3apacHyBambe Ha OPaJTHOXUPYPIIKH JedeKT BO OHOC HA
OKOJTHATA 37[paBa KOCKa BO MIEPHO/T O] 12 MeCelH.

BpenHocTHTE Ha OCTEOKAIIIMH Kaj MAIUEHTHTE cO Aujaberec ce 3HAYajHO HaAMaJIeHH U
HCTHUTE BJIMjaaT BP3 AUHAMHMKATAa HA MUHepaIU3alyja Ipocje/ieHa IMpeKy MmopacT Ha KOCKeHaTa
IYCTUHA HAa OPATHOXUPYPIIKH Je(DEeKTH.

[To3HaBaWHETO HA CEPYMCKHUTE BPEIHOCTH HA OCTEOKAIIIUH MOXKe /1a Oujle eTHOCTaBeH,
HO TIpeI3€eH MapaMeTap 3a MpOoIleHKa Ha 3apacHyBarbe Ha KOCKeHH JedeKTH Kaj MallueHTUTe
co aujabetec.

Kiryanu 360poBH: KOCKEH MeTab0JIM3aM, OCTEOKJIAIIH, CIIOHTAHO KOCKEHO 3apacHyBabe
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BosBep,

Kockure ce KMBO, JUHAMUYHO CBP3HO TKHUBO IITO 00e30€e/yBa MeXaHNYKa IO/IIPIITKa Ha
OpPraHU3MOT U 3aIITHTA, a GYHKIIMOHUPA KAKO CUCTEM HA CJIO’K€HA MeTaboJIHAa U MHUHEepaHa
xoMeocTta3a. Kockure JOKHUBOTHO ce PEMOJIEJIUPAAT IIPEKY aKTHUBEH MeTabO0JIeH MPOIeC BO KOj
YJeCTBYBaaT OCTEOKJIACTUTE U OCTe0bIacTUTe! 2.

JTujabeTecoT, KakO CHCTEMCKO MeTabOJIHO HapyIIyBame KOe Ce KapaKTepU3upa Co
XPOHHYHA XUIIEPIINKEMHU]ja, TPEAU3BUKYBA JIOJTOPOUHO OIITETYBakhe, NUCHYHKIUjA U c1a00CT
Ha pa3JIMYHU OpPraHu W cuctemMus. HeraTmBHOTO BiMjaHUe Ha ujabeTecoT BP3 CKEJIETHHOT
CHUCTEM € TpeMeT Ha HCTPa’KyBakhe BO MHOTY CTPYYHH W HAyYHH TPYJIOBH 4uU Opoj ce
3roJIeMyBa COOJIBETHO Ha 3roJIEMYyBam-ETO Ha OPOJjOT Ha MamueHTuTe 3a060J1eHH 01 iujaberec BO
CBETCKH PAMKH.

Kockennot metabosi3am Kaj firjabeTec TUII 1 € 3acerHaT JUPEKTHO O HEIOCTaTOKOT Ha
WHCYJINH WA WHAUPEKTHO IIPEKy YeCcTUTe XPOHWYHU KOMIUIUKAIUU Of AujaberecoT
MIPUKA’KaHU BO BUJ/I HA MUKPOBACKYJIADHU KOMILIUKAIIAH45.

[TocrojanaTa XuIepriIMKeMHUja ja HWHXHOMpaA ocTeobsacTHaTa audepeHIHjaIdja co
MPOJJIOJKyBakhe Ha KOCKEHAaTa allo3ullfja U MUHepau3alyja U Kaj MalueHTUTe co aujabeTec
TN 2. VIHCy/IMHCKaTa pe3UCTEHTHOCT IIPHUCYTHA Kaj OBOj BUJT Ha AujabeTec MOXKe /1a ja HaMaJlu
KOJIMYMHATa Ha OCTe00JIaCTUTE U CHHTe3aTa Ha KOCKEHUOT MaTPHKCE.

BanaHcoT moMery KockeHaTa pecopIlliFja H KOCKeHaTa (hpopMaliyja MoKe Jia ce IIPOCIeId
MPeKy MUPKYJIUPAYKH MPOoTenHU (OMOJIOIMIKA MapKepu) BO CEPYM M YPHHA CO IITO JoOWBaMe
KJIMHUYKU YIOTPeOJIMBU CO3HAHHja 3a MOCTOEYKUTE HOPMAJIHHM M TATOJIOIIKU IPOIECH KOU
BJIMjaaT BpP3 KJIETOYHATa aKTUBHOCT Ha KockuTe’. KockeHWTe MapKepu ce IOJieJIeHH BO JIBE
MOATPYIH Ha GOPMATHUBHU U PECOPIITUBHU MapKepU.

Ocreokanuaor (OC) e emeH oA HajuecTo aHAJIM3UPaHUTE (POPMATUBHU MapPKEPH,
crenuduyeH octeobIaCTeH HEKOJIATeH MPOTENH, KBAHTUTATUBHO HAaj3acTalleH IMPOTEHH IIITO IO
MIPOYyIMPAaaT OCTeOOaCTUTE, a KOj HMCTOBPEMEHO BJIMjae Ha ocTeobiyacTHaTa (QyHKIHjaso.
Huckure cepyMCKU BPEHOCTH Ha OCTEOKAIIIMH BJIMjaaT 3a HAMaJyBare HA AKTHBHOCTA Ha
ocTeobIacTUTE O,

OcCTeOKaIIUHOT Ipaka CUTHAJIM JI0 HaHKPeacHUTe B-KJIeTKU U MacCHOTO TKUBO, CO IIITO
yJeCcTBYBa BO 3rojieMyBaihe Ha MHCYJIMHCKATa cekpenuja u B-kierounaTa mposndepanuja u Bo
PEryJINpameT0 Ha KOJIMUECTBOTO HAa MacHO TKUBO. HuBoaTa Ha CEPYMCKH OCTEOKAJIUH
HETraTUBHO KOPEeJIMpPAaT CO HUBOATa Ha IJIMKO3a BO KPBTA, M3pa3eHU IPeKy BPETHOCTUTE HA
muko3wanpan xemorsio6ud (HbA1C), 0HOCHO CepyMCKHOT OCTEOKAIINH € 3HaUYajHO ITOBUCOK
kaj nanueHTu co HbA1C<7.5, ciopeneno co narmuentute yuu HbA1C>7.510:12:13.14,15,16,

MetaboyiHUTE acmeKTd Ha JUjabeTecoT KaKO CUCTEMCKO IIOPEMETYBamhe, JTHPEKTHO
BJIMjaaT BP3 IPOILIECOT HAa 3apacHyBame Ha (GPaKTypu U JedeKTH BO BUJINYHUTE KOCKH KOU
HACTaHyBaaT CO OCTEOTOMHja WJIM KAKO Pe3yJITaT Ha MaTOJIOIIKU mporiec'78:19, KockeHOTO
3apacHyBame ce o/IBUBa Bo Tpu (asu: nHamaropHa ¢asa, dhaza Ha pemapanuja u ¢asa Ha
peMozenupame. [1o 3aBpliyBame Ha PEMOJIEJIMPAbETO KOCKaTa ja IoOWBA cBOjaTa MPETXO/THA
rpasba, CTpyKTypa U MaxaHUUKA U37[PKIIUBOCT.

Bpemero moTpebHO 3a 3apacHyBame Ha ayJBeoJIapHUTE JieeKTH KOU HacTaHyBaaT II0
OpaJTHO-XUPYPIIIKa WHTEPBEHIMja (eKCTpakIfja Ha HMMIIAKTUPAHU 3a0M, amUKOTOMHja WU
[ICTEKTOMja) € PA3IMYHO U 3aBUCHU OJ1 OPOjHU JIOKATHU U OIIITH (HAKTOPHU Kazle ce BOpojyBa U
JinajoeTecoT20-21,22,
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XpoHUYHATA XUIIEpIVINKEMHja Kaj MalueHTuTe co aAujaberec JoBeayBa [0
MUKPOAHTHOIIATHja KOja UMa CBOEe BJIMjaHUeE, KAKO BP3 MEKOTO TKMBO BO OpaJIHATa MPa3HUHA
Taka W BpP3 KOCKEHOTO TKHB02324. Kaj mamueHTuTe co aujaberec ce 3abesekyBa HaMasieHA
octeobs1acTHa (pyHKIMja (HaMaJIeHO KOJIMYECTBO Ha MaTPUKC) KaKO M IMMPOMEHH BO KOJIMYMHATA
U KBAJIUTETOT HAa KOJIATEHWUTE BJIAKHA KOW IO TPAJIAT KOCKEHHOT MATPUKC. XHCTOJIOIIKUTE
aHaymsu Ha Devlin'® usBpiieHn Ha ujabeTUYHU OPTAaHU3MU MPUKAXKYBAAT TEHKU M KPATKU
KOJIaT€HH BJIAKHA, HACIIPOTH JIOBOJIHO JIOJITUTE U JIe0eTn BJaKHA Kaj 3/[paBu uHAUBUAYU. OBaa
HHXUOUIYja BO (pOpMHUPAKETO HA KOJIATEHHOT KOCKEH MATPUKC € IMpOocjefieHa cO HaMaJeHO
TaJIO’KEehe Ha MUHEPAJIHH COJIH IITO PE3YJITHPA CO MIPO/IOIKEHO KOCKEHO 3apacHyBabe.

Hea

Bp3 ocHOBa Ha U3HECEHUTE JINTEPATYPHU OJIATOIIH ja IOCTAaBUBME U II€JITa Ha OBOj TPY/I:

- Jla ce onpeau BpegHOCTA HA CEPYMCKHOT MapKepP OCTEOKAIIUH (KaKo UPEKTEeH
WHIUKATOP 3a MPOIECOT Ha KOCKEHA alo3WIlhja) U HETOBOTO €BEHTYAJIHO BJIMjaHUE BP3
MpOIeCOT HAa MHUHepaIM3allhja IPOCJIeZieH IpeKy IopacT Ha KOCKeHaTa TyCTHHAa Ha
OpaJTHOXUPYPIIKHU edeKTH Kaj MalueHTH co aujaberec.

- Jla ce ompeau KopeJsiamyja moMely HUBOTO Ha CEPYMCKHOT MapKep CO BHJIOT Ha Jiujaberec,
JIOJDKUHATA Ha TPaeke U CTENEHOT Ha PEryJIMPaHOCT Ha IHjabeTecoT.

Marepuja 1 METOJ,

3a peasmzanuja Ha IOCTaBeHUTe IeJi Oelle M3paboTeHa ITPOCIEKTUBHA KJIMHHYKA
crynja Ha KimHukara 3a opanHa xupypruja npu J3Y Yeupepautercku CTOMATOJIOMIKA
KJIUHUYKHU IleHTap Bo Ckomje u Ha Katenpara 3a opanHa xupypruja mpu CTOMATOJIOMIKHAOT
dakynrer Bo Ckomje, Bo copaboTka €O YHUBEP3UTETCKAa KJIWHHUKA 32 €HJIOKPUHOJIOTH])A,
nujaberec U MeTabOJIMUKU HapyIllyBama Bo CKorje.

Bo ucrpakyBarbero 6ea ordareHu BKYITHO 100 UCIIUTAHUIIH, IO/I€JIEHH BO JBE TPYIIH,
rpyna uCIUTaHULH co Aujaberec (60) 1 KOHTOIHA TPyTa UCITUTAHUITA KOU HEMaar aujabeTec
(40). Kaj cuTe marueHTH co JeTalTHA aHaMHe3a, KJIMHUYKHU TIPETJIe]l 1 PEH/ITeHOJIONIKA aHaTN3a
Oelrre yTBp/leHa MHAMKAIIHA]a 32 OPAJTHO-XUPYPIIKAa MHTEPBEHIH]A.

Cekoj manueHT Oelre JOOPOBOJIHO BKJIyY€H BO HCTPAXKyBAUKHUOT MPUMEDPOK IITO TO
IIOTBP/IU CO IOTITUC Ha U3TOTBEHUOT (hOPMYyJIap 3a COIJIACHOCT.

3a notpebute Ha Ouoxemuckure aHamusu (HbA1C, ocreokasnIuH) Of] CEKOj MaIUEeHT
Oelre 3eMeHa KpB OJi KyOWTajHaTa BeHa. buoxeMuckuTe aHanu3u Oea peau3upaHd Ha
YHUuBep3UTEeTCKaTa KJIMHUKA 3a KIMHUYKA Ornoxemuja Bo Ckorje.

OnepaTUBHUTE WHTEPBEHIUH Oea M3BPIIEHH BO XUPYPIIKUOT 00K Ha KimHukara 3a
opaJiHa XUPYpTHja co CTPOTO MMOYUTYBALE Ha 33/1aJIECHHOT OTIEPaTUBEH IIPOTOKOJI.

Ha xonTposiaTa mo 24 yaca Oelle HalpaBeHAa PEH/ITEHOJIONIKA BepHdHUKaIdja Ha
HACTAHATUOT OPAJHO-XUPYPIIKH AedeKT BO BHJ HA I[aHOpPaMcCKa peHAreHorpaduja.
Pennrenorpaduure 6ea MoBTOpeHU IO 6 U 12 Meceld of UHTepBeHnujaTa [locienoBareiHUTE
penareHorpadun 6Gea JUTHTATU3UPAHU NPEKy (POTO ckeHep 3a mpodecHOHaIHA ymoTpeda,
Epson perfection V 600 u ananusupanu npeky amukanujata Adobe photoshop 7.0 3a Windows
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7 co ynoTpeba Ha Histogram Ha cuBa TOHCKa CKayia cO KOj MHTEH3UTETOT Ha IIPOCBETIyBatbe Ha
MepeHaTa 00J1aCcT ce KOHBEPTHPA U U3pa3yBa BO MUKCEJTH.

KonBepTtupameTro Ha obsacTa o/ MHTepec BO CHMBA TOHCKA CKasia OBO3MOXKyBa TOYHA
IIpoIleHKa Ha 3roJjieMeHa WM HaMayleHa KOCKeHa I'yCTHHA IIITO € eKBUBAJIEHTHO Ha CTeNeHoT Ha
MHUHepaIN3alja Ha KOCKEHUOT JeDeKT.

[IponenToT Oeme mpecMeTyBaH 1O dopMmysaTa Ipe3eHTHUPaHa BO AaHAJIM3UTE Ha
Hren,Milijavec2s:

HK (rycruHa Ha HOBoopMHpaHa Kocka) X 100
PenaTuBHO 3apacHyBame =

OK (rycTmHa Ha OKOJTHATa KOCKA)

CratucrrmykaTa aHanusa e udpaborena Bo craructuaku nporpamu STATISTICA 7.1 u
SPSS 17.0.

Pe3ysraTti U JUCKycHja

HoBute HayyHH co3HaHHja JOOMEHW BO TeK Ha H3MHHATara JeKaZa yKakyBaaT Ha
KJIy4HaTa yJiora Ha CKeJIETOT BO HEKOU XOMEOCTATCKHU MPOIeCH BKJIyUyBajKU TO M €HEPTETCKUOT
O6ananc. HoBute co3HaHHWja HajuecTO ce IOjacHyBaaT IPEKY IPHUMEPOT HA OCTEOKAJIIHHOT,
MapKep 3a KOCKeHa ¢opMalija Koj To IMPOJyIupaaT 0CTe00JIacTUTe, a KOj BOETHO BJIMjae Ha
HaMaJlyBalkhe Ha MAacCHOTO TKHBO, ja IIPOMOBHpA MPOJYKIHMjaTa HA aJUIOHEKTUH, BJIHMjae HA
3rojieMyBamke Ha OpojoT Ha 0OeTa KJIETKUTE HA IMAHKPEACOT, ja 3ToJieMyBa HHCYJIMHCKATa
CEeH3UTHBHOCT ¥ HHCYJIMHCKATA CeKpeIHjao.

OCTEOKaIIUHOT IO HPOAYIPAAT OCTEOOJIACTUTE BO TEK HA KOCKEHOTO (OPMUpPAHE.
HeroBure MosieKyiM ce MHKOPIIOPUPAAT BO KOCKEHHOT MaTPUKC KaJie yU4eCTBYBaaT BO MPOIECOT
Ha MUHepayn3anuja. Maj /1es1 0/l HOBOCHHTETH3UPAHUOT OCTEOKAIIINH HE ce HHKOPIOpUpPa BO
MATPHUKCOT U C€ Uu3JieBa BO CEPYMOT KaJle IPETCTaByBa JIOCTAleH, OMOXEMUCKH MEPJIUB
IapaMeTap 3a CTENeHOT Ha KOCKEeHa alo3uInja.

Pesynratute 100veHH O] aHAIM3aTa HA HAIIIMOT UCTPAXKyBAYKH IIPUMEPOK MOKAXKyBaaT
Jleka TpocedyHaTa BpemHOcT Ha ocreokatmuHOT (OC) BO KOHTpOJIHaTa Tpyla H3HECYBa
22.2+5.1MT/MJ1 (MEHUMYM 11.34MT/MJI, MAKCUMyM 28.7MT/MJI), 0/IeKa BO HCIIUTyBaHATa rpyIia
€ TIOHHUCKAa W H3HecyBa 17.8+4.4Mr/mi (MUHUMYM 6.42MT/MJI, MaKCUMyM 25.3MT/MOJI).
(Tabesail)

rpymna MIPOCEK Opoj Crn./leB. MHUHUMYM MaKCHMyM
KT’ 22.2 40 5.1 11.34 28.7
ur 17.8 60 4.4 6.42 25.3

Ta6eaa 1. IIpuxa3 Ha npoceuHume 8pedHOCMU HA CePYMCKUOM MapKep 3a KOCKeHa
dopmayuja - ocmeokaryuH Kaj ucnumysaHume 2pynu
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Passmkara Koja ce perucrpupa nomery BpeZJHOCTUTE Ha OCTEOKAIIIUHOT € CTATHCTUYKH
curHu(UKaHTHA 3a p<0.05. (Tabesna 2)

Rank Sum Rank Sum U z p-level

OC | 2473.500 2576.500 643.5000 -3.91552 0.000090

Taobeaa 2. IIpuxa3 na Mann-Whitney U mecm

[TocrojaHaTa XuIlepriIMKeMHja ja WHXUOMpa ocreobsiacTHaTa audepeHIrjandja co
MIPO/IJIO’KYBame Ha KOCKEHATa alo3ullyja ¥ MUHEpaIN3aIja Kaj nalueHTuTe co aujabeTec TUI
2. MHCy/TMHCKATa PE3WCTEHTHOCT IIPUCYTHA Kaj OBOj BHJ Ha AujabeTec MOKe Jla ja HaMasIu
KOJIMYMHATA HAa 0CTeO0JIACTUTE W CUHTE3aTa Ha KOCKEHHOT MaTpuKkc®?’. HuBoara Ha cepyMCKH
OCTEOKAJII[UH HETaTHBHO KOpEeJIHpaaT CO HHUBOATA HAa TJIMKO3a BO KPBTA, a IO3UTHUBHO CO
WHCYJIMHCKaTa CEeKpelldja M WHCYJIUHCKATa YyBCTBUTEHOCT428, Jleka AujabeTHUapuTe MMaa
3HAYUTEJTHO MIOHUCKU KOHIIEHTPAI[UU HAa CEPYMCKHU OCTEOKAJII[UH, O] THE KOW HeMaaT JiujabeTec
MpUKa)kyBa U Lappin's BO YMU CTyJUU OCTEOKATII[UHOT HETATUBHO KOPEJIHMPA CO IIPOLIEHTOT HA
IVIMKO3WJIMPAH XeEMOTJIOOMH BO KPBTa UCTO KaKO BO HCTpaKyBamara Ha Iglesias?o.

AnanmzaTa Ha OpOjHU CTYy[IUH YKaXKyBa Ha (AKTOT JieKa KOCKEHUTE TIOPEMETYBambha U Kaj
nujabeTec TUI 1 MOJXKe J1a TPOU3JIETYBAAT OJf HAMATYBAeTO HA OpOjoT Ha ocTeobs1acTUuTe?29 co
IITO € HaMaJIeH OPOjoT Ha KJIETKUTE OATOBOPHU 3a MIPOAYKIIMja HA MATPUKC.

CurHu(UKaHTHO HaMaJIeHUTe BPETHOCTH HA OCTEOKAJIIIMHOT YKa)KyBaaT HAa HaMaJIEHO
dopmMupame Ha KOCKEHO TKUBO Kaj UCIIUTAHUIIUTE CO JAUjaTHOCTUITUPAH AujabeTec KOU HAOIH
ce BO COTJIACHOCT co HaoauTe Ha Sun®, Hwang4 Lappin!s u Baose.

Bo ucrpakyBameTro Gea omdareHu U JOMOJHUTETHU HapaMeTpPU 3a KopeJanuja Ha
0OVeHNTe BPEAHOCTH HAa OCTEOKAIIMH KaKO BUJOT Ha aujaberec, NODKUHATA HA TPaeme U
CTEIeHOT Ha PETYJINPAHOCT Ha AHjabeTecor,

CreleHOT Ha PEryJMPaHOCT TO OFpPeLyBaBMe CIIOPE BPETHOCTUTE HA TVIMKO3UINPAHUOT
xemoryioOuH-HbA1C. TIMKO3WIMPaHUOT XeMOrJIoOMH ce QopMupa BO peakiyja momery
XeMOIVIOOMHOT U IJIMKO3aTa BO KpBTa. T0j € AMpeKTeH IOoKa3aTes HAa HUBOTO HA CepyMcKaTa
IJINKO3a 3a BpeMe Of] 2-3 Mecelld, KOJIKYy IITO € IOJIYKHBOTOT Ha XeMOTJIOOMHOT BO
UpKyJjanyjata. 3apagd Toa ce HapeKyBa U 3JIaTeH CTaHJapJ, BO TMPOIEHKa Ha
TJTUKOperyJamujaras.

JlokakaHOTO aHAbOOJIHO J[€jCTBO HAa HWHCYJIHHOT BP3 KOCKEHOTO TKHBO BOJU KOH
OUeKyBame JIeKa KOCKeHaTa JEeCTPyKIMja ke CTarHupa cO ONTHMU3Upame Ha MeTabosHaTa
KOHTpOJIa, TpH INTO ce [o0uBa HeraTHMBHATA KOpeJalija HAa OCTEOKAJIIUHOT CO
rko3uwupanuoT xemoriio6uH-HbA1C. Bpojuu aBropu kako Lappin's; Wangs!; Karimifars u
Jee-Aee3? mpuKaKyBaaT 3HAYUTETHO ITOBHCOKHM BPEHOCTH HA CEPYMCKHOT OCTEOKAIIUH Kaj
maruenT co HbA1C<7.5, ciopenieno co nannentute unu HbA1C>7.5.

Bo HammoT ucTpakyBayku NPHUMEPOK, CTENEHOT Ha /100pa IVIMKeMMCKa KOHTpOJa IO
noctaBuBMe Ha 7,0% BpenHocT Ha HbA1C cornacHo ITeTpoBckm3s.

Bo amanuszara Ha HamIMTe HCIUTAHUIM OJf Tpymara co AujabeTec perucTprpaBMe
CTaTUCTUYKU CUTHU(UKAHTHA cjaba HeraTUBHA KopeJamyja IoMely BpPEIHOCTUTE Ha
OCTEOKAJIIMHOT HACIIPOTH MMapaMeTapoOT CTENEH Ha IVIMKEMUCKA KOHTPOJIA U3Pa3eH MPEKY
BpenHocta Ha HbA1C. (Tabesna 3)
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oC BpemeTpaeme Ha nujaberecoT HbA1C
ur r=-0.1924 r=-0.3829
p=0.141 pP=0.003

Ta6eaa 3. [Ipuxas Ha kopeaayujama cepymcku mapkep 3a KockeHa gopmayuja-
Ocmeokaauum Hacnpomu 0doaxcuHa Ha mpaere Ha oujabemec u HbA1C

BpemerpaewmeTro Ha aujadeTecoT BO HAIllaTa CTy/Hja He IMOKa)Ka CTATHCTHYKH
curHu(UKAHTHA KOpeJalyja co HUBoaTa Ha CEpyMCKHOT Mapkep octeokanuH (Tabesna 3).

BimjaHmeTo Ha BpeMeTpaemeTo Ha JUjabeTecoT BP3 OCTeoreHe3ara U KOHIEHTPAIUUTE
Ha CepyMCKHTEe MapKepHu 3a KOCKeH MeTab0JIM3aM BO PA3JIMYHU CTY/IMH PA3JIMYHO Ce TOJIKyBaar.
Brandao et al.* He mpukakyBaaT KopeJjanuja IoOMely CEpPYMCKHUTE KOCKEHU MapKepu u
JIOJDKUHATa Ha Tpaeme Ha aujaberecor. IlamueHTHTE CO KpaTKO Tpaewme Ha JujaberecoT
(IITOTYKy AujarHOCTULMpPAaH [ujabeTec) MMaaT 3acerHara KocKeHa ¢opMarnyja 3apaju
OTCYCTBOTO Ha aHaOOJIHUOT e(DEKT Ha MHCYJIMHOT aKo ce paboTu 3a Aujaberec Tum 1. JJIOKOJIKY ce
paboTtu 3a amjaberec TUI 2, HETOBOTO JOJTOTPAjHO aCHMIITOMATCKO IIOCTOEH€e BO YCJIOBU Ha
XUIEPUHCYJIMHEMUja MOXKe /1a ZIOBeJle 0 HEKOja Off XPOHUYIHUTE BACKYJIapHU KOMILTUKAI[UU
KOU MIMaaT CBOe BJIMjaHUE BP3 KOCKEHUOT MeTabon3aM. 3aToa BpeMeTPaewmeTo Ha JujabeTecoT
01 MOMEHTOT Ha HETOBOTO JIUjarHOCTUIINPAe He MOXKe Ja Oujie pejieBaHTEeH IO/IaTOK 3a
cocroj6aTa Ha KOCKEHUOT MeTabom3aM TpPUKAKAH I[IPeKy aHajin3a Ha CEPyMCKUTe
MapKepus34:35:36,

Paznukara Bo BpegHoctutre Ha OC BO HAIIETO WCTPAKyBakhe MOMery UCIIUTAaHUIINTE CO
pasavdYeH THUII Ha AujadeTec He ITOKaXka cTaTUCTUUKa 3HauajHocT (Tabena 4).

Bug ua JIM/ OC IPOCeK 6poj Cra.JleB | MUHEMYM | MaKCUMyM
Nujaberec Tum 2 17.7 31 4.8 6.42 25.3
Hujaberec Tvm 1 17.9 29 3.9 7.63 23.7

Ta6eaa 4. [Ipuxas Ha npocevuHume 8peOHOCNU HA CEPYMCKUOM MapKep 3a KOCKeHa
dopmauuja(OC)xaj pasauuru sudosu Ha dujabemec (mun 1 u mun 2)

[Tpoceunata BpesHocT Ha OC BO Tpymarta co AujabeTec TUI 2 U3HECYBa 17.7+4.8 HI/MUI,
a Kaj mujaberec TUM 1 U3HECYBAa 17.9+3.9 Hr/MJI. PaziukaTa Koja ce perucTpupa € CTaTUCTUYKU
HecuTHHU(UKAHTHA 3a P>0.05 (Tabena 5).

Rank Sum Rank Sum U Z p-level

OC | 937.500 892.5000 441.5000 -0.118341 0.905797

Tabeaa 5. IIpuxas Ha Mann-Whitney U mecm
Bo GpojHuTe aHAIM3UpaHU JINTEPATYPHHU MTOJIATOLH IOMUHHUPA MOJIATOKOT 32 IOCTOEHHE

Ha Pa3/IMYHU CEPYMCKH BPEIHOCTH HA IUPKYJIUPAYKH HHCYJIUH IOMeEry JBETe HUCIUTYBaHU
rpynu Ha aujaberec. Kaj qujaberec THI 1 HAMAJIEHOTO KOCKEHO (pOpMUpahe € IPEAU3BUKAHO OJf
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HEZIOCTUTOT HA WHCYJIMH WIM O] IPHUCYyTHaTa XpPOHUYHA XUIEPIIMKEMU]jas37:38. AHAOGOJTHHOT
edeKT Ha MHCYJIMHOT BP3 KOCKEHOTO TKHUBO, KOj HEJIOCTHTA BO YCJIOBH HA XUIIOWMHCYJIMHEMU])A,
MpeIN3BUKYBa HAMAJIyBahe Ha aKTUBHOCTA HA OCTEO0JIACTUTE KOe KIMHUYKY ce MaHudecTHpa
KaKO HaMaJieHa KOCKeHA TyCTUHA, a OMOXeMUCKH KaKO HaMaJIeH! BPETHOCTH HA OCTEOKAJIIHH.
Kaj mamuentu co aujaberec Thum 2 ce 3abesiexkyBaaT 3TOJIEMEHHU ITUPKYJIUPAYKH HUBOA Ha
WHCYJIMH KOU HE TO OCTBapyBaaT CBOJOT edeKT 3apaJii IMOCTOEYKATa PE3UCTEHTHOCT HA TKUBATA
KOH JI€jCTBOTO HAa WHCYJUHOT. V1 BO OBHE YCJIOBH HACTaHyBa XpOHUYHA XUIIEPIJIMKEMHja Koja
MOJKe Jla TO HaMasii OpOjoT Ha OCTeoOJIaCTHUTE KJIETKH W Ja ja MHXubOupa ocreobsiacTHaTa
nudepeHIjanja KO JBa eJIeMeHTH cropen Sun et al.® ce KJIy4HH, KaKO BO IPOILIECOT Ha
KOCKEHO 3apaCHYBa€ TaKa U BO aKTYEJIHHOT MIPOIIeC HAa OCEOUHTErpalyja.

PazsmyHuTEe MEXaHU3MH IIPEKY KOU JIeJTyBaaT JBeTe HajroJeMu TPYIH Ha Jujaberec Bp3
KOCKEHHOT MeTaborM3aM He JOBeAyBaaT /0 PA3JIMYHU Pe3yJITaTH BO OJHOC HA CEPYMCKHUTE
KOCKEHHM MapKepH, HO celmak Tpeba Ja ce BHUMaBa Ha PA3JIMYHUOT KBAJIUTET U KBAHTUTET Ha
KOCKEHOTO TKHBO KO€ IIOKaKyBa IIPOMEHU BO KOCKEHAaTa CTPYKTypa U KOCKEHaTa I'yCTHHAa3940,

Cute HaBeZleHH OHMOXEMHCKH aHAJIM3W 3a COCTOjO6aTa HAa KOCKEHHOT M MUHEpaJeH
MeTaboyiM3aM BO J[BeTe TPYIH HA HCIHUTAHUIM T'M U3pabOTHBME CO IeJ] JIa IO JOKa)KeMe
HUBHOTO €BEHTYaJIHO BJIMjaHHWE Bp3 IIPOIECOT Ha 3apacHyBame Ha KOCKeHU JedeKTH BO
BIUIMYHUTE KOCKH KOU HajuecTo MMaar jaTporeHa Ipupo/ia.

[IpoceunaTa MpoIleHTyaJTHA BPEAHOCT Ha KOCKEHAaTa I'yCTHHA Ha J1eeKTOT BO OJTHOC HA
rycTMHATA Ha OKOJIHATA 3/[paBa KOCKa Ha HMMeAWjaTHaTa peHAreHrpaduja BO HCIUTyBaHaTa
rpylia u3HecyBa 29.7+5.1%, Ha KOHTpOJIHATa CHHMKA IO 6 Meceld T'yCTHHATa BO OJIHOC Ha
OKOJIHATa 3/IpaBa KOCKa Ce 3rojieMyBa Ha 54.4+7.1% W Ha KOHTpoJaTa II0 12 Mecelu ja
JIOCTUTHYBA BpeaHocTa of, 77.2+8.7% (Tabena 6).

rpyna | npocek | 6poj | Cta.JleB | MUHUMYM | MaKCHMyM
Ptr umenujatHo ur 29.7 60 5.1 18.4 44.9

KI' 23.8 40 5.2 17.4 36.0
Ptr mo 6 meceru ur 54.4 60 7.1 38.0 68.5

KT’ 52.5 40 7.3 35.2 69.1
Ptr 1mo 12 mecernu ur 77.2 60 8.7 62.0 96.0

KI' 84.5 40 9.0 65.8 97.8

Tabeaa 6. [IpoceuHu paduozspagdcku aHanu3u u3paseHu 80 % Ha 3apacHysarse 80 00HOC HA
oxonHama 30pasa Kocka Kaj dgeme ucCnumyeaHu 2pynu

IIpoceunata mNpolleHTyaJiHa BPEJHOCT Ha KOCKeHaTa IycTMHA Ha /edeKTOT BO OJHOC Ha
OKOJIHATA 3/IpaBa KOCKa Ha MMejyjaTHaTa peHjreHrpadrja Bo KOHTPOJIHATA Tpylla M3HECyBa
23.8+5.2%, Ha KOHTpPOJIHATA CHHUMKa II0 6 MeceIld 3apaCHYBAHETO BO OJHOC HAa OKOJIHATA
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37[paBa KOCKa ce 3rojieMyBa Ha 52.5+7.3% U Ha KOHTpoJaTa IO 12 MeCelld ja JOCTUTHYBa
BpenHOCTa 07 84.5+9.0% (Tabeia 6).

Ha xoHTpoJiHaTa CHUMKa TI0 12 MeCeld 3apacHyBameTo BO OJHOC Ha OKOJIHATA 3/[paBa
KOCKa BO HCIWTyBaHaTa TIpyla H3HecyBa 77.248.7 W e IOHHUCKO Ofi ocudHUKamujata BO
KOHTpOJIHATa TPpyIa Kajie u3Hecypaiie 84.5+9.0%. Pa3iukara € CTATUCTUYKH CUTHU(HUKAHTHA
3a p<0.05 (Tabena 7).

Rank Sum Rank Sum U Z p-level
UMeIUjaTHO 3732.500 1317.500 497.500 | 4.942773 0.000001
Ilo 6 mecenu 3267.500 1782.500 962.500 | 1.67104 0.0947
ITo 12 meceru 2500.500 2549.500 670.500 | -3.72555 0.000195

Tabeaa 7. IIpuxkas na Mann-Whitney U mecm

BusinuHUTE KOCKM BO YCJIOBH Ha JihjabeTec MOKa)kKyBaaT IPOMEHH BO MeETabOJIM3MOT
WUJICHTUYHU CO TPOMEHHUTE KOW HACTaHyBaaT U BO JAPYTUTEe KOCKU (MHKpOAHTHOIIATHja,
HaMaJieHa ocreobJiacTHa (GyHKIMja, IPOMEHU BO KOJIMYMHATA M KBAJIUTETOT Ha KOJIaT€HHUTE
BJIAKHA KOW TO TPAJIaT KOCKEHHUOT MATPHUKC) IITO KPAjHO PE3YJITHPA CO IPOJIOIKEHO KOCKEHO
3apacHyBame!8:23.24,

Bpojun crymum ru paspaboTyBaaT CepyMCKHTE HHBOA Ha OCTEOKAIIMH WU CHTE Ce
corsacHU co (aKTOT JileKa Kaj ManMeHTH co aujabeTec HAacTaHyBaaT IMPOMEHU BO HETOBHUTE
KoHIeHTpanuu. Hue npukakaBMe cUrHU(DUKAHTHO HAaMaJIEeHH BPEAHOCTH HA OCTEOKAIIIMHOT
BO HAIIIETO HCTPaXKyBame, IIITO JUPEKTHO YKAXKyBa HA HaMaJIeHO (opMUpame Ha KOCKEHO TKHBO
Kaj UCIIUTAHUIUTE CO AUjarHOCTUIUPAH Arjaberecs.

PesynraTuTe T MOTBpAyBaMe CO YIITE €HA CTAaTHCTHYKAa MeTosia — MPA (MynTumHa
perpecuona aHanuza). Co MyJTHIHATa perpecroHa aHAJIM3a Kaj MalWeHTHTe KOU HMaar
nrjabeTec e yTBpZleHa IOBP3aHOCT IOMery BPEJHOCTUTE Ha ocuduKamujata T.e. % Ha
3apacHyBame BO OJHOC HAa OKOJIHATa 3/paBa KOCKa (3aBHCHA-KpUTepUyMcKa Bapujabsia) u
CUCTEMOT Ha TPEJUKTOPCKHU BapHjabsil O/ MHTepec- BHUJ Ha Aujaberec, BpeMeTpaerme Ha
nujaberecor, creneH Ha peryaupanoct-HbA1C, OC (He3aBucHU Bapujabin).

AHasin3aTa Ha MOeJUHEYHUTE BapHjabiiu OKaska 3HAUajHO BJIMjaHUE Ha JOJDKHUHATA Ha
Tpaewme Ha aujaberecoT u BpemHoctuTe Ha OC Bp3 IMPOIEHTOT Ha KOCKEHO 3apacHyBambe Ha
J1eEeKTOT.

3a o/mKUHA HA Tpaeme Ha AujaberecoT, KOeUIIMEHTOT Ha IMapIUja/iHa PerpecruoHa
aHajM3a W3HecyBa 0,323, a TECTHPAaH CO t -TeCT NMOKaKyBa JeKa BJIMjaHHETO Bp3 % Ha
3apacHyBam€e BO OJIHOC Ha OKOJIHATA 37[paBa KOCKA € CTAaTHCTHYKU 3HAYajHO 3a p = 0,013
(Tabena 8).
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3a OC, koeHUIMEHTOT Ha HapIjaiHa perpecroHa aHaIn3a U3HeCyBa 0,324 a TeCTUPaH
co t -TeCT MoKa)kyBa JieKa BJIMjaHUETO BP3 % Ha 3apacHyBambe BO OJJHOC Ha OKOJIHATa 37paBa
KOCKa e CTaTUCTUYKHU 3Ha4ajHo 3a p = 0,012 (Tabena 8).

HE3ABUCHU R = 0,749 R2 = 0,561
BAPUJABJIN F = 4.539 P= 0,000063
Beta t - test p - level

mOJI 0.127266 1.12802 0.265162
BO3pacT 0.047782 0.41075 0.683161
BMI -0.154686 -1.29397 0.202136
Bua Ha tujaGerec -0.223339 -1.76261 0.084609
AoIEA Ha -0.323594 -2.57356 0.013354*
Tpaeme
HbA1C -0.170630 -1.37227 0.176633
0oC 0.324102 2.61056 0.012161*

Tabeaa 8. Myamunnama pezpecuoHa aHaAU3a 3a % Ha 3apacHysarse 80 00HOC HA
oxoaHama 30pasa Kocka kaj nayueHmume co oujabemec

3akiIydyok

Bpennocture Ha GOPMATUBHUOT CEPYMCKUOT MapKep OCTEOKJIAIMH Kaj MAI[UeHTUTE CO
nujabeTec yKaXKkyBaaT Ha HaMaJleHa aKTUBHOCT HAa KOCKEHUOT MeTab0JIn3aM.

BiujanueTo Ha BpeIHOCTHUTE HA OCTEOKAIIIMHOT BP3 JMHAMHUKATa Ha MUHepaIU3aliyja,
IpocJieZieHa MPeKy MOPacT Ha KOCKeHATa IYCTUHA Ha OPATHOXUPYPIIKH Ae(EeKTH Kaj MarfueHTH
co aujabeTec MOKaXka CTaTUCTUYKA 3HAUajHOCT.

Buznor Ha aujaberec, BpeMeTpPaeHeTO U CTENEHOT HA PETYJIHPAHOCT ce (PaKTOpH KOU
MOKE J]la WMaaT CBOe BJIMjaHWE BpP3 BPEIHOCTUTE HAa OCTEOKAINMHOT. AHajmM3aTta Ha
pe3y/TaThTe TOKa)Ka CTAaTUCTUYKH CHUTHHU(UKAHTHA HEraTUBHA Kopesaruja momery
OCTEOKJIAIMHOT U CTENEHOT Ha PEryJupaHocT  Ha Aujaberecor. PasjnuHuTE BUIOBU HA
nujabeTec He BJIMjaaT Bp3 BUCHHATA HA KOCKEHHUOT MapKep OCTEOKAIIUH.

JlobueHuTe pe3yITaTH yKaKyBaaT Ha (DAKTOT JieKa IO3HABAETO Ha CEPYMCKHUTE BPEAHOCTU HA
OCTEOKJIIIUH MOXKe Ja Ouje €eAHOCTaBeH HO IMpelM3eH IapaMeTap 3a IMpOLeHKa Ha
3apacHyBame Ha KOCKEHU JIeEeKTU Kaj CUTe KIIMHUYKH INCKYTaOMJTHU MAIlUeHTH co iujaberec.
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Abstract

The bones are alive, dynamic connective tissue that provides mechanical support and
body protection and works as a system of complex metabolic and mineral homeostasis. The
bone remodeling is a lifelong active metabolic process involving osteoclasts and osteoblasts.
Negative impact of diabetes on bone tissue is a subject of contemporary scientific research. The
number of scientific articles increases with the increasing number of patients suffering from
diabetes worldwide. The aim of the study was to determine the value of serum marker
osteocalcin (as a direct indicator of the bone apposition process) and its possible influence on
bone mineralization of oral surgical defects in patients with diabetes. Prospective clinical study
was made including 100 subjects divided into two groups, patients with diabetes (60) and
control group without diabetes (40). Serum values of osteocalcin, HbA1C and percent of relative
bone healing in oral surgical defects were followed in all patients over a 12 months period. The
serum values of osteocalcin in patients with diabetes are significantly lower which influenced on
bone mineralization process followed by bone density increase in oral surgical defects. The
awareness of serum values of osteocalcin may be a simple but accurate parameter for bone
healing assessment in patients with diabetes.

Key words: bone metabolism, osteocalcin, spontaneous bone healing
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Introduction

The bones are alive, dynamic connective tissue that provides mechanical support and
body protection and works as a system of complex metabolic and mineral homeostasis. The
bone remodeling is a lifelong active metabolic process involving osteoclasts and osteoblasts®2.

Diabetes mellitus is a systemic metabolic disorder characterized by chronic
hyperglycemia which causes long-term damage, dysfunction and weakness of many organs and
systems in the body3. The negative impact of diabetes on bone tissue is a subject of a
contemporary scientific research. The number of scientific articles increases with the increasing
number of patients suffering from diabetes worldwide. Bone metabolism in diabetes type 1 is
directly affected by the insulin deficiency or indirectly through a common chronic
complications of diabetes shown as microvascular complications#5:

Permanent hyperglycemia inhibits osteoblast differentiation with extended bone
apposition and mineralization in patients with diabetes mellitus type 2. Insulin resistance
present in this type of diabetes causes reduction of osteoblasts amount and synthesis of bone
matrix®.

The balance between bone resorption and bone formation could be followed through a
circulating proteins (biological markers) in serum and urine. Clinically usable information about
normal and pathological processes of bone cells activity were obtained by using serum
biomarkers?. Bone markers are divided into two subgroups of formative and resorptive markers.

Serum marker osteocalcin (OC) is one of the most analyzed formative bone markers.
This specific osteoblast non-collagen protein is the most abundant protein produced by
osteoblasts, which also affects osteoblast function89. Low serum osteocalcin causes osteoblasts
activity reductionzo:11,

Osteocalcin sends signals to pancreatic B-cells and fat tissue, which participate in insulin
secretion and B-cell proliferation increase and also in regulation of adipose tissue amount. The
serum osteocalcin levels have negative correlation with blood glucose levels, expressed through
the values of glycated hemoglobin (HbA1C). Levels of serum osteocalcin were significantly
higher in patients with HbA1C<7.5, compared with patients whose HbA1C>7.510:12.13,14,15,16,

Metabolic aspects of diabetes as systemic disorder, directly affect the bone healing of
fractures and defects in the jaw bone occurred by osteotomy or through a pathological
process'71819, Bone healing takes place in three phases: the inflammatory phase, the phase of
repair and the bone remodeling phase. After remodeling phase the bone gets its previous
building, structure and mechanical durability.

The time required for healing of alveolar bone defects (occurring after operative
extraction of impacted teeth, apicotomy or cystectomy) is different and depends on numerous

local and general factors including diabetes20-21.22,

Chronic hyperglycemia in patients with diabetes leads to microangiopathy of oral soft
and hard tissues23:24. Diabetes causes reduction of osteoblastic function (reduced amount of
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matrix) and quantitative/qualitative changes in the bone matrix collagen fibers. The histological
analysis performed by Devlin'® shows thin and short collagen fibers in patients with diabetes
versus long and thick fibers in healthy individuals. This inhibition of collagen formation is
followed by reduced mineral salts resulting in extended bone healing.

Aim

Based on the presented literature we set the aim of this study:

- to determine the serum values of osteocalcin (as a direct indicator of bone
apposition process) and its possible impact on bone mineralization followed by bone
density increase in oral surgical defects in patients with diabetes

- To determine the correlation between serum markers representative with type of
diabetes, duration of diabetes and diabetes regulation degree.

Matherial and method

Prospective clinical study was done at the Clinic for Oral Surgery, University Dental
Clinical Center and the Department of Oral Surgery at the Faculty of Stomatology in cooperation
with University Clinic of Endocrinology, diabetes and metabolic disorders in Skopje.

The survey included 100 respondents, divided into two groups, participants with
diabetes (60) and control group without diabetes (40). For each patient detailed medical
history, clinical examination and radiographic analysis was performed, leading to indication for
oral surgery intervention.

Each patient was voluntarily involved in the research confirmed by a signature on a
consent form prepared.

For biochemical analysis (HbA1C, osteocalcin) blood sample from antecubital vein was
taken from each patient. Biochemical analyzes were conducted at the University Clinic for
clinical biochemistry in Skopje.

Oral surgical interventions were performed in Clinic for Oral Surgery respecting the
specified operative protocol.

After 24 hours x-ray radiography verification of oral surgical defect was made
(panoramic radiography). Panoramic radiographs were repeated after 6 and 12 months.
Subsequent radiographs were digitized through professional photo scanner, Epson perfection V
600 and analyzed by Adobe Photoshop 7.0 for Windows 7 using the gray scale histogram where
illumination intensity of the measured field is converted and expressed in pixels (picture 4.12,
b).

Converting the area of interest in gray scale enables accurate estimation of increased or
decreased bone density which is equivalent to the degree of bone defect mineralization.

The percentage was calculated using the formula presented in Hren, Milijavec2s analysis:

NB (new bone formation density) X 100

Relative bone healing =

SB (surrounding bone density)
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For the statistical analysis statistical programs STATISTICA 7.1 and SPSS 17.0 were used.

Results and disscusion

New scientific insights gained over the past decade indicate the key role of the skeleton
in some homeostatic processes including energy balance. The new findings usually explain
through osteocalcin, bone formation marker produced by osteoblasts, which also affects adipose
tissue reduction, promotes the adiponectin production, and increases the number of pancreatic
beta cells, insulin sensitivity and insulin secretion2°.

The osteoblasts produce osteocalcin during bone formation process. Its molecules
participate in the process of bone mineralization by incorporation in bone matrix. A small part
of the newly synthesized osteocalcin is not incorporated into the matrix and transferred into
serum which is accessible, measurable biochemical parameter of bone apposition degree.

The results obtained from this research analysis showed that the average value of
osteocalcin (OC) in the control group(KG) was 22.2 + 5.1mg / ml (minimum 11.34mg / ml
maximum 28.7mg / ml), while in experimental group(DG) was lower, at 17.8 + 4.4mg / ml
(minimum 6.42mg / ml, maximum 25.3mg / mol) (Table 1).

group average Num. St dev min max
DG 22.2 40 5.1 11.34 28.7
KG 17.8 60 4.4 6.42 25.3

Table 1. Average serum marker osteocalcin in both studied groups

The difference between the values of osteocalcin is statistically significant for p <0.05.
(Table 2)

Rank Sum Rank Sum U Z p-level

OC | 2473.500 2576.500 643.5000 -3.91552 0.000090

Table 2. Mann-Whitney U test

Hyperglycemia inhibits osteoblast differentiation with extension of bone apposition and
mineralization in patients with diabetes type 2. Insulin resistance in this type of diabetes
reduced the amount of osteoblasts and bone matrix synthesis®27. The serum osteocalcin levels
correlated negatively with blood glucose levels, and positively with insulin secretion and insulin
sensitivity (14.28). Lappin's shows significantly lower concentrations of serum osteocalcin in
patients with diabetes vs. patients without diabetes. In his studies osteocalcin correlated
negatively with the percentage of glycated hemoglobin in the blood as well as in Iglesias?®
research.

Analysis of numerous studies suggesting that bone disorders in diabetes type 1 may arise
from decreased number of osteoblasts (21.29) which means decreased number of cells
responsible for bone matrix production.
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Significantly reduced values of osteocalcin indicate reduced bone formation in subjects
with diabetes. Our findings are consistent with the findings of Sun®, Hwang'4 Lappin's u Baos3°.

Additional parameters for osteocalcin values correlation were included such as type of
diabetes, duration of diabetes and diabetes regulation degree.

The diabetes regulation degree was determined by the values of glycosylated
hemoglobin-HbA1C. Glycosylated hemoglobin is formed in a reaction between hemoglobin and
glucose in the blood. It is a direct indication of the glucose serum levels for a period of 2-3
months, as the half-life of hemoglobin in blood circulation. Because it is called “golden
standard” in glicoregulation assessments.

Proven anabolic effect of insulin on bone tissue leads to expectation that the bone
destruction will stagnate with optimization of metabolic control, which gives a negative
correlation between glycosylated hemoglobin-HbA1C and osteocalcin. Numerous authors such
as Lappin's; Wangs!; Karimifar's and Jee-Aee32 show significantly higher serum levels of
osteocalcin in patients with HbA1C<7.5, compared with patients with HbA1C>7.5.

In our research we set value of HbA1C at 7.0% as good glycemic control under research
of Petrovskiss.

In patients with diabetes statistically significant negative correlation between the values
of osteocalcin versus level of glycemic control (HbA1C) were measured (Table 3).

The duration of diabetes in our study showed insignificant correlation with serum
marker osteocalcin (Table 3).

oC duration of diabetes HbA1C
DG r=-0.1924 r=-0.3829
p=0.141 pP=0.003

Table 3. Correlation between serum marker osteocalcin versus duration of diabetes and
HbA1C

Duration of diabetes in different studies shows variously interpreted influence on
osteogenesis and concentrations of bone serum markers. Brandao et al.** did not show
correlation between bone serum markers and duration of the diabetes. Patients with short
duration of diabetes (recently diagnosed diabetes) have affected bone formation due to the
absence of insulin anabolic effect (in case of diabetes type 1). In case of diabetes type 2, long
asymptomatic existence of hyperinsulinemia may lead to chronic vascular complications that
have an impact on bone metabolism. Therefore, the duration of diabetes (in time of his
diagnosis) may not be a relevant indicator for bone metabolism condition screened through
analysis of serum markers34:35:36,

Diabetes / OC average number St.dev | min | max
Diabetes type 2 17.7 31 4.8 6.42 | 25.3
Diabetes type 1 17.9 29 3.9 7.63 | 23.7

Table 4. Average serum marker osteocalcin in different types of diabetes
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In this study values of OC between respondents with different types of diabetes did not
show statistical significance (Table 4). The average value of OC in type 2 diabetes group was 17.7
+ 4.8 ng / ml, while in type 1 diabetes was 17.9 + 3.9 ng / ml. The difference is statistically
insignificant register to p> 0.05 (Table 5).

Rank Sum Rank Sum U Z p-level

OC | 937.500 892.5000 441.5000 -0.118341 0.905797

Table 5. Mann-Whitney U test

In numerous analyzed data different serum circulating insulin between both groups of
diabetes was shown. In diabetes type 1 absence of insulin or persistent chronic hyperglycemia
caused decreased bone formations37:38. Anabolic effect of insulin on bone tissue, missing in
terms of hipoinsulinemia, causes osteoblasts activity decrease which is clinically manifested as
osteocalcin and bone density reduce.

In type 2 diabetes patients increased circulating levels of insulin was observed. Because
of resistance of target tissues to insulin action it does not exercise its effect. In these conditions
chronic hyperglycaemia occurs with decreased quantity of osteoblastic cells and inhibition of
osteoblast differentiation. This two elements, according to Sun et al., play a key role in the
processes of bone healing and oseointegration.

Different type of diabetes affect bone metabolism by various mechanisms leading to
different results in terms of serum bone markers, but we still need to keep attention on different
quality and quantity of bone tissue that shows changes in the bone structure and bone
densitys9-40,

All listed biochemical analyzes for bone metabolism condition in all including
respondents were prepared to prove their potential impact on bone healing of defects in the jaw
bones.

The average percentages of bone density in the defect versus density of the surrounding
healthy bone on immediate radiography in the experimental group is 29.7 + 5.1%, to
radiographic control image after 6 months bone density increased to 54.4 + 7.1% and on the
control after 12 months reaches a value of 77.2 + 8.7% (Table 6).

The average percentages of bone density in the defect versus surrounding healthy bone
on immediate radiography in the control group is 23.8 + 5.2%, to radiographic control image
after 6 months bone density increased to 52.5 + 7.3% and on the control after 12 months reaches
a value of 84.5 + 9.0% (Table 6).

group average number St dev min | max

RTG immediate DG 29.7 60 5.1 18.4 44.9
KG 23.8 40 5.2 17.4 36.0

RTG afer 6 months DG 54.4 60 7.1 38.0 68.5
KG 52.5 40 7.3 35.2 69.1

RTG afer 12 months DG 77.2 60 8.7 62.0 96.0
KG 84.5 40 9.0 65.8 97.8

Table 6. Average radiographic analysis (%) of bone healing compared to the surrounding
healthy bone in both groups
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The different bone healing between the groups after 12 months surrounding healthy
bone in the test group (77.2 + 8.7 versus 84.5 + 9.0%) is statistically significant for p <0.05

(Table 7).
Rank Sum Rank Sum U Z p-level
immediate 3732.500 1317.500 497.500 4.942773 | 0.000001
After 6 months 3267.500 1782.500 962.500 1.67104 0.0947
After 12 months 2500.500 2549.500 670.500 -3.72555 0.000195

Table 7. Mann-Whitney U test

In patients with diabetes jaw bones show changes in bone metabolism identical to the
changes in other bones (microangiopathy, reduced osteoblastic function, quantitative and
qualitative changes of collagen fibers that build bone matrix) which ultimately results in
prolonged bone healing?8:23.24,

Numerous studies of osteocalcin serum levels suggest changes in its concentration in
patients with diabetes. We showed significantly reduced osteocalcin values in our research,
which directly indicates reduced bone tissue formation in subjects with diabetes4..

We confirm the results with another statistical method - MPA (multiple regression
analysis). Multiple regression analysis in patients with diabetes determined connection between
the values of bone healing (%) compared to the surrounding healthy bone (dependent variable)
and the system of independent variables (type of diabetes, duration of diabetes, the degree of
regulation-HbA1C, OC).

The analysis of independent variables showed a significant impact of duration of
diabetes and values of OC on the percentage of bone healing.

For duration of diabetes, the coefficient of partial regression analysis was 0.323 and
tested with t-test shows that the impact on bone healing (%) compared to the surrounding
healthy bone is statistically significant for p = 0,013 (Table 8).

For OC, the coefficient of partial regression analysis is 0.324 and tested with t -test shows that

the impact on bone healing (%) compared to the surrounding healthy bone is statistically
significant for p = 0,012 (Table 8).
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INDEPENDENT R =0,749 R2 = 0,561
VARIABLES F = 4.539 P= 0,000063

Beta t- test p - level
gender 0.127266 1.12802 0.265162
age 0.047782 0.41075 0.683161
BMI -0.154686 -1.29397 0.202136
Type of diabetes -0.223339 -1.76261 0.084609
Duration of "
diabetes -0.323594 -2.57356 0.013354
HbA1C -0.170630 -1.37227 0.176633
oC 0.324102 2.61056 0.012161%

Table 8. Multiple regression analysis (%) of bone healing compared to the surrounding
healthy bone in patients with diabetes

Conclusion

The values of formative serum marker osteoclacin in diabetic patients suggest reduced
activity of bone metabolism. The influence of osteocalcin values on bone density increase in oral
surgical defects showed statistical significance in patients with diabetes. Type of diabetes,
duration of diabetes and degree of regulation (HbA1C) may have an impact on osteocalcin
values. The results showed a statistically significant negative correlation between osteocalcin
and degree of diabetes regulation. Different types of diabetes do not affect the osteocalcin levels.
The results suggest that knowledge of serum values of osteocalcin may be a simple but accurate
parameter for jaw defects bone healing assessment in all patients with diabetes.
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