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Pedepar:

1. Incepraniiina po60Ta IpUCBIY€Ha BUBYEHHIO BIUJIMBY Aii XpOHIYHO] rinepriikemii Ha 0co6JMBOCTI MOp(OreHesy,
XiMiUHOTO cKJ1aly Ta 6i0MexaHiYHUX MapaMeTPiB JOBIUX TPyOUACTUX KiCTOK CKeJleTa y BIKOBOMY aCIeKTi.
l'nepryikemist € HacNIKOM rocTporo nediluTy iHCyJliHy, 10 NPU3BOLUTS [0 NOPYIIEHHS ByTJeBOAHOr0, 6iIKOBOTO,
>KMPOBOTO i BOJIHO-COJIbOBOTO OOMiHiB. lle 6510Kye HalXOIPKEHHS TJII0KO3U B iHCYJIiHO3as1€KHi TKAaHUHM, SIK
HACJIiIOK, B HUX BUHUKAE JXOPCTKUI €HepreTUYHui nedinut. ExcriepumeHTasnbHi JaHi Ipo 3MiHYy POCTOBUX
[IOKa3HUKIB, POpMyBaHHS 6i0€JIeMEHTHOTO CKJIaly Ta TPUBKICHMX XapaKTEPUCTUK KiCTOK 32 YMOB rilepriikemii
IAIOTh HOBE YSIBJIEHHS [IPO Peakliilo KiCTKOBOI TKAHMHU 3 YpaxyBaHHIM BiKOBUX 0COOGJIMBOCTEN opraniamy. Jims
KOMIIJIEKCHOTO BUBUEHHS BIUIMBY XPOHIYHO] rinepriikemii 6ys10 BUBHa4Y€HO AU3alH €KIIEPUMEHTY, 1110 Ilepebdadas
BUKOPUCTaHH4 216 6in1x 1a60paTOPHUX ILyPiB MOJIOLOTO, 3PiJIOTO i CTapeyoro BiKy. 3 METOK BCTAHOBJIEHHS il

rinepriikemii Ha BOBri TpyO4acTi KiCTKU MifAO0CAITHUX TBAPUH OYJI0 [IOZiIeHO Ha [iBi cepii: eKCIIepUMEHTAaJIbHY Ta



KOHTPOJIbHY, KO>KHA 3 HUX OyJIa [IofiJieHa Ha TP IPyIIU: MOJIO], 3pijli, cTapedi — 3a71€XXHO Bif, BiKy, KOXKHA 3 SIKMX
OyJia noiijieHa Ha IIiCTh MigrpyIl 3aJIe5KHO Bill TEPMiHY €KCIIePUMEHTaIbHOTO NOCiIpKeHHS. o
€KCIIEPUMEHTAJIbHOI cepii BXOAWIY IyPU, BBEZIEHI B CTaH Trinepriikemii 3a JOIIOMOrom0 0JHOPa30BOi
iHTpanepuToHeanbHOI iH'eK1lii po3YnHYy quUrigparty ajokcany B 1o3i 150 Mr/kr macu Tiza Ha 0,9 % po3unHi xaopuny
HaTpio. TBapuH BUBOAWIU 3 eKcriepuMeHTy Ha 30-Ty, 60-T1y, 90-Ty, 120-TYy, 150-TY Ta 180-TYy 106U. [Ins
IOCJIiIPKEHHS BUJTy4Yasly CTETHOBI Ta IJIEYOBI KiCTKH, SKi BUBYAJIM 3 BUKOPUCTAHHSIM OCTEOMETPUYHOTO,
ricroMop$OMETPUYHOTO, YAbTPAMIKPOCKONIYHOT'0, iMyHOTICTOXiMIYHOTO, XIMiKO-aHaITUYHOTO, 6iOMEXaHIYHOTO,
KOMITIOTEPHO-TOMOTrPaQiyHOro i CTaTUCTUYHOTO METOZIB. Y 1IypiB MOJIOAOTO BiKy Ha TJi rinepriikemii 6yiu
BUSBJIeH] Taki 3mMiHM: fedinuT macu Tina go 180-i mobu ctaHoBUB 42,6 % (p < 0,001), piBeHb I71I0K031 BapiloBaB 3
(19,30 £ 1,69) mmonb /21 (p < 0,001) Ha oyaTky excriepumeHTy 10 (13,20+2,26) mmosb /11 (p < 0,001) y KiHnj
€KCIIEPMMEHTY, PiBEHb IVIIKO3UIbOBaHOTO remornobiny (HbAlc ) 36insmuscs i3 (7,0 + 0,66) % (p < 0,001) no (9,43 +
0,96) % (p<0,001). 3a nanuMu ocTeoMeTpii, JTiHiliHi TOKa3HUKYU CTErHOBOI Ta IJIEYOBOi KiCTOK LIypiB
€KCIIEpMMEHTAaJIbHOI Ta KOHTPOJIbHOI cepii Hai6iybll iHTeHCUBHO 361/1bIIYBAIMCh Y LIYPiB MOJIOZOrO BiKy. V 11ypiB
1iei BikOBOI IpyIy B yMOBaX TPUBAJIOI rineprilikeMii CriocTepiraaocs CroBiIbHEHHS IIPUPOCTY OCTEOMETPUYHUX
[IOKa3HMKIB INOPIBHSHO 3 KOHTPOJIbHUMHU Iypamu. OToKe MaKCMMaJlbHA JOBXUHA CTerHOBOI KicTku (MJIK) Ha 30-Ty
00y eKCIIEpMMEHTY B IypiB MOJIOHOTO BiKy cTaHOoBuUA (18,96 + 1,16) MM, nevosoi (11,94 + 0,77) mm (p < 0,001), o
Ha 18 % ta 19 % MeHIIe NOPiBHSHO 3i IypaMu KOHTpoJibHOI cepii. [llupruna cepenunm piadiza LIC] Binnosigana
nokaszHukam (1,60 = 0,37) mm Ta (1,07 + 0,13) MM, mo Ha 5 % Ta 4,7 % MeH1Ie opiBHIHO 3 KoHTposeM. IITTE ta IIJIE B
3a3HA4Y€eHi BiKOBI Nepioay NOCTOBIPHICTIO NOKA3HUKIB He Bifg3Havanucs. [lokasHukuy LITIE cTerHoBoi KicTku
craHoBunu (2,71 = 0,26) mm, nevosoi - (2,07 + 0,13) mm, IIIJIE crernoBoi KicTku craHoBuna (2,85 + 0,22) Mmm,
neyoBoi - (2,09 + 0,15) MM, 1110 Bif3HAYAETHCS HE3HAYHOIO BiICOTKOBOIO 3MiHOI0 POCTOBUX IMOKA3HUKIB [MOPIBHSIHO 3
[IOKa3HMKaMH IIIyPiB KOHTPOJIbHOI cepii. 3a3HavyeHa TEHIEHLLisl 1O CIIOBIJIbHEHHSI POCTOBUX ITOKA3HMKIB
IOCJIiIKYBaHUX KiCTOK Y TBAPUH €KCIIepUMEHTAJIbHO]I cepii IIOPiBHSHO 3 KOHTPOJIeM 30epiraiacs [0 3aKiH4eHHS
eKkcrepumeHTy. Binrak, Ha 180-Ty 106y ekcliepuMeHTy B IIypiB MOJIOAOTO BiKy €KCIIEPUMEHTAJIbHOI cepii
BiIMiHHICTb IPHMPOCTY OCTEOMETPUYHUX [1I0KA3HHUKIB IIOPIBHSIHO 3 KOHTPOJIEM 30isbIInIach i cranosuia: MIK
CTErHoBoi KicTku (26,95 + 1,06) mm (p < 0,001), nnevosoi - (16,80 + 0,79) mm (p < 0,001), mo Ha 20 % Ta 21 % meHIe
IIOPiBHSIHO 3 KOHTPOJIEM, BOJHOYAC 3HAYHO 30inbiinincs nokazHuky HIC, HITIE i IE, Bonu 3pocau 1o (1,72 +
0,42) MM, (3,10 + 0,04) Mmm Ta (3,26 + 0,21) MM BiZINIOBIIHO BiZMiHHICTb i3 KOHTpOJIEM cTaHOBUNA 7 %, 8 % i 7 %.
JedinuT Macu Tina mypis 3pijIoro BiKy eKCIIepUMEHTAJIbHOI cepii criocTepirases Ha piBHi 24 % (p < 0,001),
[IOKa3HMKY TJII0K03U BapitoBasnu Bif (14,80 + 1,30) mmonb /1 (p < 0,001) Ha 30-Ty moby no (11,30 + 1,10) Mmomb /11 (p <
0,001) na 180-1y 106y, HbAlc 6yB y 2 pazu BUIIUM 32 HOPMY. 3a JAHUMU OCTEOMETPIii, JiHiIHI TOKa3HUKY CTErHOBOI
KICTKY TBap{H 3PiJIOro BiKy Bij3HaYannCsa HE3HAYHUM BiICOTKOM IIPUPOCTY IOPIBHSIHO 3 ITIOKa3HUKAMU I1ypPiB
moJsoporo Biky. Cepenni nokazuuku MIIK cTerHoBoi Ta 111e40B0i KicToK Ha 30-Ty 100y eKCIIepUMEHTY OYyJIu Ielo
MEHIIMMHU 32 TaKi y TBApHUH KOHTPOJIbHOI cepii Ha 11,2 % Ta 5,2 %. LIC]] nopiBHSIHO 3 KOHTPOJEeM OyJia MEHIIO Ha
5,3 % 14,2 % BinnosinHo. CepenHi nokasHuku IITIE i IIIJIE cTerHoBoi Ta nae40Boi KiCTOK TakoXX JOCTOBIpHO He

BigpisHsanucs. IUTIE 6yjia MeHIIO 3a KOHTPOJIb Ha 6 % Ta 9,6 %, LIIJIE — Ha 6,2 % i 8,4 %.

2. The dissertation work is devoted to studying the influence of chronic hyperglycemia on the features of
morphogenesis, chemical composition and biomechanical parameters of long tubular bones of the skeleton in the
age aspect. Hyperglycemia is a consequence of acute insulin deficiency, which leads to disruption of carbohydrate,
protein, fat and water-salt metabolism. This blocks the entry of glucose into insulin-dependent tissues, as a result,
a severe energy deficit occurs in them. Experimental data on changes in growth parameters, the formation of
bioelement composition and three-dimensional characteristics of bones under conditions of hyperglycemia give a
new idea of oothe reaction of bone tissue taking into account the age characteristics of the organism. For a
comprehensive study of the influence of chronic hyperglycemia, an experimental design was determined, which
involved the use of 216 white laboratory rats of young, mature and senile age. In order to establish the effect of
hyperglycemia on long tubular bones, the experimental animals were divided into two series: experimental and
control, each of which was divided into three groups: young, mature, senile - depending on age, each of which was
divided into six subgroups depending on the term of the experimental study. The experimental series included rats



introduced into a state of hyperglycemia by means of a single intraperitoneal injection of a solution of alloxan
dihydrate at a dose of 150 mg/kg of body weight in 0.9% sodium chloride solution. The animals were removed
from the experiment on the 30th, 60th, 90th, 120th, 150th and 180th day. For the study, femurs and humerus bones
were removed and studied using osteometric, histomorphometric, ultramicroscopic, immunohistochemical,
chemical-analytical, biomechanical, computed tomography, and statistical methods. In young rats, the following
changes were found against the background of hyperglycemia: the body weight deficit by the 180th day was 42.6%
(p < 0.001), the glucose level varied from (19.30 = 1.69) mmol /1 (p < 0.001) at the beginning of the experiment to
(13.20 + 2.26) mmol /1 (p < 0.001) at the end of the experiment, the level of glycosylated hemoglobin (HbAlc)
increased from (7.0 = 0.66)% (p < 0.001) to (9.43 + 0.96)% (p < 0.001). According to osteometry, the linear indices of
the femur and humerus of rats of the experimental and control series increased most intensively in young rats. In
rats of this age group under conditions of prolonged hyperglycemia, a slowdown in the growth of osteometric
indicators was observed compared to control rats. Thus, the maximum length of the femur (MCL) on the 30th day
of the experiment in young rats was (18.96 + 1.16) mm, the humerus (11.94 + 0.77) mm (p < 0.001), which is 18% and
19% less compared to rats of the control series. The width of the mid-diaphysis of the SHD corresponded to the
indicators (1.60 + 0.37) mm and (1.07 + 0.13) mm, which is 5% and 4.7% less compared to the control. SHE and SHE
in the indicated age periods were not characterized by significant indicators. The indicators of the SHPE of the
femur were (2.71 £ 0.26) mm, of the humerus - (2.07 = 0.13) mm, the SHDE of the femur was (2.85 + 0.22) mm, of the
humerus - (2.09 + 0.15) mm, which is marked by a slight percentage change in growth indicators compared to the
indicators of rats of the control series. The indicated tendency to slow down the growth indicators of the studied
bones in animals of the experimental series compared to the control was maintained until the end of the
experiment. Thus, on the 180th day of the experiment, in young rats of the experimental series, the difference in
the growth of osteometric indicators compared to the control increased and was: the MDC of the femur was (26.95
+1.06) mm (p < 0.001), the humerus - (16.80 + 0.79) mm (p < 0.001), which is 20% and 21% less compared to the
control, at the same time, the indicators of the SSD, SPE and SDE significantly increased, they increased to (1.72 =
0.42) mm, (3.10 = 0.04) mm and (3.26 + 0.21) mm, respectively, the difference with the control was 7%, 8% and 7%.
The body weight deficit of mature rats of the experimental series was observed at the level of 24% (p < 0.001),
glucose values novaried from (14.80 + 1.30) mmol /1 (p < 0.001) on the 30th day to (11.30 + 1.10) mmol /1 (p < 0.001) on
the 180th day, HbAlc was 2 times higher than the norm. According to osteometry, the linear indicators of the
femur of mature animals were marked by a slight percentage of increase compared to the indicators of young rats.
The average indicators of the MIC of the femur and humerus on the 30th day of the experiment were slightly lower
than those of the animals of the control series by 11.2% and 5.2%. The SRD compared to the control was lower by
5.3% and 4.2%, respectively. The average values ooof the SPE and SDE of the femur and humerus also did not differ
significantly.
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