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BUBYEHHS BIIVIUBY BITAMIHHO-
MIHEPAJIBHOI'O KOMILIEKCY, IO MICTUTDb
HOUHK L-ACITAPAT'THAT, HA CTAH TAPOJAOHTA
H{YPIB B YMOBAX MOJIEJIOBAHHS
MHAPOOOHTHUTY
Inaiigep C.A., bagera M.1., 3om60p €.B.,
CemenoB €.1., Tkauenko €.K.

Metoro  pocmikeHHA Oyllo BUBUEHHS  BIUTUBY
BiTaMiHHO-MIHEPaJbHOTO KOMIUIEKCY, IO MICTUTh ITMHK L-
acrapariHar, Ha CTaH TKaHUH IapOJIOHTa HIypiB B yMOBax
MOZEIIOBAHHSI HapPOJOHTHUTY 3a [OINOMOIOI €K30TeHHOI
KoJlareHasH. BiTaMiHHO-MiHepabHUI KOMILICKC, [0 MICTHTh
OuHK L-acmapariHat, Mano TO3WTHBHUI BIUIMB OLITBIIOIO
MIpOIO Ha KiCTKOBY TKaHHHY MapoaoHTy. KoMIuiekc nposiBuB
MapOJOHTONPOTEKTOPHI, MPOTH3aNalbHI, AaHTHOKCHIAHTHI
BJIACTHBOCTI.

Kuarouosi cioBa: nuHK L-acnaparinar, MoJemoBaHHS
MapOJOHTHTY, KOJareHasa, KOJIareH, TJiKO3aMiHOTIIiKaHH,
SICHA, KICTKOBa TKAHWHA APOJIOHTY, LIYPH.
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MU3YUEHUE BJIUSIHUSA BUTAMMHHO-
MMHEPAJIBHOI'O KOMILVIEKCA, COAEPKAILIEI'O
HUHK L-ACITAPATUHAT, HA COCTOSIHUE
IMAPOJOHTA KPBIC B YCJIOBHUSAX
MOJEJUPOBAHUSA TAPOJOHTUTA
naiigep C.A., basera M.U., 3om60p E.B.,
CemenoB E.WU., Tkauenko E.K.

Lenpto wuccrenoBaHUs SBUIOCH W3y4YCHHE BIMSHUSL
BUTaMHHHO-MHHEPAILHOTO KOMIUICKCA, COJCPKAIIero muHK L-
acrapariHaT, Ha COCTOSIHUE TKaHEH MapoIOHTa KPBIC B yCIIOBHSX
MOJICTTUPOBAaHUA MAPOJOHTHTA C TIOMOLIBIO  OK30T€HHOU
KOJIJIareHasbl. BuTtaMHHHO-MUHEPATBLHbINA KOMIIJIEKC,
colepalMii IMHK L-acmaparuHat, OKasan MOJOKHTEIBHOE
BJIMSHHUEC B OOJIBINCH CTEMEHH HAa KOCTHYIO TKaHb MApOJIOHTA.
Komrmiekc MIPOSIBUIT MAPOJOHTONPOTEKTOPHEIE,
[IPOTUBOBOCTIAJIUTENBHbIE, aHTHOKCHIAHTHBIC CBOHCTBA.

KroueBble cjioBa: IIMHK L-acnaparnHar, MoIeIMpoBaHie
MapoIOHTHTA, KOJUIareHa3a, KOJUIareH, IJIMKO3aMHHOTJIMKAHBI,
JIeCHa, KOCTHAs TKaHb MApPOJIOHTA, KPBICHL
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EFFECT OF HORMONE-ACTIVE METABOLITES OF CHOLECALCIF EROL
ON THE STATE OF THE ORAL CAVITY TISSUES IN RATS UND ER THE CONDITIONS
OF ESTROGEN DEFICIENCY AND TRAUMATIC STRESS

e-mail: ksenianikolainko@gmail.com

The purpose of the study was to comparatively éstathe effect of active metabolites of vitamiadh the periodontal
condition of rats under conditions of experimeestiogen deficiency and traumatic stress. The @rpat was carried out on 31
female breeding Wistar rats. 1st group was intaet @ animals). The rats of the 2nd - 4th groupbennent ovariectomy and a
fimr0 fr(Tturl] Griu2 wis (Ihtrll thi(8 rlts); rlts [f thT13rd [nd 4th griuls r[TTvid [Tr [8 [r[11t(t[Ths [glst th(]
background of the pathogenic effect: Group 3 (§)ratle-hydroxycholecalciferol at a dose of qd (Tt d[TI [Tt r(t; [ thOGrul
4 (7 rats) — 24,25-hydroxycholecalciferol at a dokg.25ug per day/rat. At the time of sacrifice, the anisnakre 15 months old.
Under the influence of risk factors for periodastitprotective properties of hormone-active metié®lof vitamin B were
observed. They were expressed in inhibition ofdliperoxidation processes in the oral mucosa of estswvell as periodontal
protective effects when using 24,25-hydroxycholeitadol.

Key words: vitamin D3 metabolites, estrogen deficiency, traumatic stygssodontal protection properties, antioxidant
effect, rats.

The study is a fragment of the research projecte"€ffect of hypoxia on the processes of collagemdtion and
mineralization in models of dental pathology andrection of these disorders”, state registration. 9&18U006963.

Vitamin Ds or cholecalciferol, which realizes its action lire torganism through active metabolites
— 250HDL;, 1,25(0OH)Ds; and 24,25(0Hps;, is directly involved in the bone tissue
metabolism. 1,25(OHIPs or calcitriol, is the most biologically active maéblite of vitamin R With a
deficiency of calcium and phosphorus, the metaboti§ 250HD follows the formation of 1,25 (OHPs,
which is catalyzed by the enzymendiydroxylase, which is present in the mitochonddfizenal tubular
epithelial cells. With an increased or normal coriaion of calcium and phosphorus in the bloodisgr
an alternative metabolite, 250HDB 24,25(0OH)Ds3, is formed with 24-hydroxylase [10]. The fundanant

© S.A. Schnaider, V.V. Humeniuk, 2020
247



| SSN 2079-8334. Ceim meouyunu ma oionozii. 2020. Ne 3 (73)

difference in the effects of 1.25 (ObDsfrom 24,25 (OH)Ds consists in the fact that in the first place is
its resorption effect on the bone. At the same tinmth metabolites have practically the same dgtini
relation to the absorption of calcium in the initest 24,25(OH)D3 effects under physiological conditions,
it ensures the calcium absorption in the inteséind utilization in the processes of mineralizataor
osteogenesis of bone tissue.

Recently, it has been shown that vitamisicBn affect the functioning of many organs and body
systems. In addition to the well-known vitamigarticipation in the regulation of calcium and ppborus
metabolism and related effects in the processebook tissue remodeling, vitaminz@lso has an
immunomodulatory, anti-inflammatory, antiprolifexeg effect and is able to prevent tumor cell
transformation [5]. Molecular mechanisms that pdevihe cytoprotective properties of vitamiadan be
realized both through genomic regulation, which n@aism mainly corresponds to the steroid hormone
effects, and through non-genomic effects, includiagnfluence on the expression of signaling prte
cellular metabolism, inflammatory processes, andaiwe stress [11].

Vitamin Ds is critical for the functioning of a wide varietf organ systems, and its deficiency
contributes not only to low bone mineral densitgteoporosis, osteopenia, but also to infectious and
chronic inflammatory diseases. It was found that tanifestations of systemic osteoporosis include a
increase in atrophic processes in the jaw boneectease in the level of 1.25 (QB} in postmenopausal
women plays an important role in the developmenosieoporosis. The activity of dthydroxylase is
influenced by the level of estrogen.

In periodontitis, osteoclastic resorption of pedothl bone tissue increases, which is associated in
the post-menopausal period in women with insuffitestrogen synthesis.

Among the synthetic analogs of 1.25 (@bh 1aONDs ("Oxydevit", LLC "RPK EKHO", RF) is
of the greatest importance. This form of vitaminHas the same spectrum of action as 1.25 {DH}s
high biological activity is explained by the consien to 1.25 (OHDs; as a result of hydroxylation
involving 250H. 'OHDs has a more prolonged and “mild” effect.

The purposeof the study was to comparatively establish thectiof main active metabolites of
cholecalciferol on the periodontal condition ofsrander conditions of experimental estrogen defigje
and bone injury.

Materials and methods.The experiment was carried out on 31 female brggdlistar rats. Group
1 (8 animals) consisted of intact rats. At 2 morghage, the rats of Groups 2-4 underwent ovariagto
as well as a femoral fracture of one of the hintbk 1 month before sacrifice. Group 2 (control)sisted
of 8 rats (ovariectomy+fracture). Rats of the 3nd 4th groups, starting from the next day at 2 memf
age, were given per os preparations: the 3rd gf®uats) — «OHD; at a dose of 0.tg day/rat; in Group
4, 7 rats were injected with 24,25(QB} at a dose of 1.2pg day/rat (LLC "RPK EKHO", RF). At the
end of the experiment, the rats were sacrificetbbgl exsanguination from the vessels of the haader
anesthesia with thiopental (40 mg/kg). All expenmsewere carried out in accordance with Bnegopean
Convention for the Protection of Vertebrate Animased for Experimental or other Scientific Purposes
(Strasbourg, 1986).Having previously separated the oral mucosa amnandibular salivary glands,
maxilla and mandible were isolated. Resorptiorhefdlveolar bone was assessed on freshly isolahes] |

The objects of biochemical studies were the oratosa, submandibular salivary glands, alveolar
bone, liver, femoral muscle, femur. The lipid padation level (LPL) was assessed by the contedieasfe
conjugates (DC) [4] and malondialdehyde (MDA). Tdwtivity of antioxidant enzymes was determined:
glutathione reductase (GR) [8] and glutathione ypidase (GPx) [12]as well as the state of the thiol-
disulfide system [9]In the liver, the content of DNA and RNA was detared [1]. The content of
polyenoic fatty acids was determined in liver lipioly gas-liquid chromatography.

The experimental results were processed by coromaltstatistical methods with the
determination of t-criteria for the reliability dffferences according to Student's t-test.

Results of the study and their discussionThe study on the effect of the hormonal forms of
cholecalciferol #OHDs; and 24,25(OHPs was carried out against the background of experiahe
ovariectomy in combination with traumatic stresadémoral fracture (control group).

Morphometric studies of the alveolar process bomats showed that the experimental pathogenic
effect did not significantly change the parametdrsone resorption of the periodontal bone (table 1

Experimental ovariectomy performed in rats in camaltion with a femoral fracture significantly
increased the level of diene conjugates in the le5.4 times (p <0.001) compared to the intaougy
which indicates the intensification of LPL proces$e this study object (Table 1). In the bone & th
alveolar bone and in the femoral muscle, the irgerea the level of the primary LPL products, diene
conjugates, was not significant (3% and 52%, raspadg, Table 2). In the control group, the actvif
glutathione peroxidase in the liver increased Bytitmes (p = 0.05) compared to the intact groupicivh
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was apparently inductive in response to an incread® amount of LPL products in this study objéat
the femoral muscle, the activity of glutathione qpadase was not significantly changed; glutathione
reductase decreased by 25% (p = 0.07), which itetidasufficient functioning of glutathione metaisoh
enzymes in this study object (table 2).

LPL indices and the activity of glutathione metaswl enzymes were studied in the oral mucosa
and submandibular salivary glands (Table 3). TthesMDA content in the control group is increabgd
54% in comparison with the intact group (p <0.00d)the submandibular salivary glands — by 81% (p
<0.001). The activity of glutathione peroxidasetiie oral mucosa increased by 1.4 times (p <0.001).
Glutathione reductase activity did not change sicgtly (table 3). The study of nucleic acids ot in
the liver under conditions of ovariectomy and bamery revealed the following: the level of DNA
decreased by 5.6 times (p <0.001); RNA — by 2.®sinfp <0.001; Table 4). Experimental estrogen
deficiency in combination with a traumatic fractufethe femur caused significant changes in ther lof
rats in its fatty acid composition. Thus, the contef arachidonic acid (20:4) significantly decre@sn
liver lipids (by 66%; p = 0.001): 7.81+0.62% versii$.7+1.0% in the intact group. The level of
eicosapentaenoic acid (20:5) in the control groeqrelsed by 65% (trend; p = 0.10): 1.21+0.18% ersu
1.86+0.33%. The content of docosahexaenoic acidb)22gnificantly decreased by 67% (p = 0.011):
4.61+0.25% versus 6.90+0.65% in the intact group.

Morphometric study of periodontal bone resorptitiowged that 4OHDs did not significantly
affect, and 24,25 (OHIs reduced the alveolar bone resorption in rats ¥ {end; p = 0.08; 100% in
the control group; table 1).

Table 1
The effect of vitamin Ds metabolites on the resorption parameters (%)
of the alveolar bone in rats (Mtm; p)
Studied index Groups of animals
1 2 3 4
Alveolar bone resorption (%) 43.0+1.5 43.5+1.6 42.4+1.1 38.2+2.3
(mean values) p:1=0.08

Notes. In table 1, the reliability index p is cdited in comparison with the control group ("ovatéeny-+fracture™)

Of the two studied hormonal forms of vitamin, 24,25 (OH)Ds significantly reduced (p <0.001)
the level of the primary LPL products — diene cgajies in the liver of rats and doubled §9.001) the
activity of glutathione peroxidase, which indicatesoverall positive effects on the organism of (tdble
2). The content of diene conjugates in the femorascle decreased to a greater extef@HDs than
24,25(0OH)D3 (Table 2). #OHDs increased the activity of glutathione peroxidagesb% (p <0.001).
24,25 (OH)Ds increased the activity of glutathione reductasd B (p <0.002; table 2).

Table 2
The effect of vitamin Ds metabolites on the LPL state and the activity
of antioxidant enzymes in rats' tissues (M+m; ppl)
—_ Groups of animals
Studied index | 5 | 3 | 7
content: - 2.00+0.010 0.16+0.090
DC (extinction units/ DSOS =Y
( 9) 0.37+0.13 | "4 001 1.86+0.11 £1<0.001
Activity: GR (nmol/s.g.) 0.42+0.13 0.47+0.099 1.4330 -
GPx (nmol/s.g.) 8.10+0.92 | 12.5+2.20 14.0+3.86 26.64p1<0.001
femoral muscle
Content: 0.054+0.015 0.17+0.049
DC (extinction units/g) 0.3320.11 0.500.14 p1 = 0.006 p.=0.04
S 2.91+0.12 1.251+0.23 3.41+0.013
Activity: GR (nmol/s.g.) 3.90+0.48 p=0.07 p1< 0.001 p1 = 0.002
20.6+1.012
GPx (nmol/s.g.) 12.6+0.83 13.3+0.46 p1< 0.001 13.245.61
alveolar bone
— —
Kinetics of MDA accumulation (% 11442.7 117447 | 124+3.8 134+99.2
1st hour of incubation
2nd hour of incubation 121+2.4 129+4.2 162+55.1 913
femoral bone
Kinetics of MDA accumulation (% i 12745.9 178+7.5 100+0.00
1st hour of incubation T p1< 0.001 p1 = 0.001
2nd hour of incubation . 147+8.2| 165%0-00 175+23.4
p1 = 0.05

Notes. In tables 2-5, the reliability index p wadcalated in comparison with the intact group;Hsompared to the
control ("ovariectomy+fracture")

249



| SSN 2079-8334. Ceim meouyunu ma oionozii. 2020. Ne 3 (73)

The parameters of the kinetics of MDA accumulatimier the influence of the studied drugs in
the femur underwent significant changes (table &), if luoOHD; increased the kinetics of MDA
accumulation during 1- and 2-hours incubation, tBér25-dioxycholecalciferol decreased this index by
21% even after 1-hour incubation; (p 0.001). Hormone-active forms of cholecalcifetmider these
experimental conditions did not significantly chantpe kinetics of MDA accumulation in the alveolar
bone (table 2).

Table 3
The effect of vitamin Ds metabolites on the LPL state and the activity

of antioxidant enzymes in rats' oral tissues (Mtmp; pl)

Groups of animals
Studied indices 1 | 2 | 3 4
oral mucosa
0.041+0.0010 0.063+0.0056 0.035+0.0075 0.033£0.0075
Content: MDA (umol/g) p=0.001 p1=0.011 p1 = 0.008
Activity: GR (nmol/s.g.) 3.40+0.098 3.37+0.096 pli.é%rgi%? 3.03+0.25
12.9+0.38 17.5+2.06 23.6x1.32 -
GPx (nmol/s.g.) p=0.04 p1= 0.02
submandibular salivary glands
Content: MDA (umol/g) 0.054+0.005 poéoggz_r)(i.OO% 0.096+0.0052 0.10+0.018
. 0.61+0.097 0.67+0.054 0.21+0.046 1.01+0.085
Activity: GR (nmol/s.g.) p1< 0.001 b1 = 0.005
GPx (nmol/s.g.) 16.4+0.89 23.2+1.03 27.8+0.79 31.1+1.01
9. p < 0.001 p1 = 0.004 p1< 0.001

We studied the changes in LPL indices and the iactof glutathione metabolism enzymes were
studied in the oral mucosa and submandibular sgliglands (table 3). The content of MDA under the
influence of hOHD; and 24.25 (OHJP; decreased in the oral mucosa by 1.8 and 1.9 tjpies 0.008),
respectively. Both metabolites did not significgnthange the studied parameter in the submandibular
salivary glands in comparison with the data ofdbetrol groups (table 3) «OHDs increased by 35% (p
= 0.02) glutathione peroxidase activity in the oralcosa and by 14% (g 0.004) in the submandibular
salivary glands and significantly reduced the distiof glutathione reductase in submandibular sadv
glands as compared to the control groups. 24.25{@8ignificantly increased the activity of both
glutathione metabolism enzymes in the submandilsalvary glands (table 3).

Under the influence of dOHDs;, the DNA content in the liver increased by 2.9e8m(p=0.02;
table 4). The RNA level increased by 3.4 times<Qp001l) under the influence ofa®@HDs; and
24.25(0OH)D3; compared to the control groups (table 4).

Table 4
The effect of vitamin Ds metabolites on the content of RNA and DNA in theiver of rats (Mtm; p; p1)

o Groups of animals
Studied indices 1 > 3 2
. 27.1+16.0 79.8£11.5
Content (mcg/g): DNA 151+9.90 p<0.001 p1= 0.02 54.2+11.5
52.1+8.70 179+19.5 175+20.1
RNA 151+4.30 p<0.001 p1<0.001 p1<0.001

The study of the fatty acid composition of livepils under the influence of preparations of
hormonal forms of cholecalciferol revealed thedwling. Thus, #OHDs increased the arachidonic acid
content(20:4) by 36% (p0.08):10.6£1.3% vs. 7.81+0.62%; 24,25 (GbY — by 33% (p = 0.05):
10.4+1.0% vs. 7.81+£0.62% compared to the contrmligs. This active metabolite significantly increhse
the level of oleic acid (18:2) by 19%:(p 0.04): 27.0+1.6% versus 22.7+0.9% and docosamia acid
(22:6) by 25%: 5.75+0.53% versus 4.61+0.25% (trgme; 0.08).

Under the influence of risk factors for the periotitis development (aging and chronic traumatic
stress), the protective properties of hormonaltwaanetabolites of vitamin Pwere observed. They were
expressed in the inhibition of LPL processes indte mucosa of rats, as well as periodontal ptivtec
effects when testing 24.25-dihydroxy vitamia. D

In the course of the studies, it was found thateurtbe influence of risk factors for periodontitis
(aging and chronic traumatic stress), LPL processse activated both at the level of the body thm
liver, and in the tissues of the oral cavity —tie bral mucosa and submandibular salivary glanis high
biological activity of peroxidation products in bimlecules necessitates the constant functioning of
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special mechanism of antioxidant system in thescdle most important components of which are
antioxidant enzymes [3, 14].

The increase in glutathione peroxidase activithaliver, oral mucosa and submandibular salivary
glands was compensatory in response to the activati peroxide processes in these study objects. An
excess of peroxides can contribute to the oxidade®ruction of not only lipids, but also proteiltsis
generally accepted that the oxidative modificatibproteins plays a key role in the molecular medtras
of oxidative stress and may be a trigger for danmagether biomolecules (DNA and RNA) of the cell.
Thus, in our studies, ovariectomy with bone injoaused a significant decrease in the levels of RNé&
DNA in liver cells, as well as changes in the fatyd composition of its lipids, apparently as suteof
peroxide destruction.

In our experiments, hormonal forms of vitamip-D1laOHD; and 24.25 (OHPs; were used in
conditions of ovariectomy and chronic bone injufpe protective properties of the two hormonal forms
were expressed in the inhibition of LPL procesedhe oral mucosa, as well as in the activity atathione
metabolism enzymes — glutathione reductase andtblahe peroxidase in the submandibular salivary
glands. Both hormonal forms of vitamir icreased the level of RNA, andQ@HDs increased the DNA
content in the liver. 24.25(0ObDs significantly reduced the level of LPL processethmliver and activated
glutathione peroxidase, which provides protectigaimast the damaging effects of peroxides of difiere
nature. A decrease in resorptive processes in¢hedontal bone tissue caused 24.25 ({Drt)in the
femur — a significant decrease in LPL processes.

Insufficient anti-resorptive effect otdddihydroxyvitamin I3, as well as an increase in MDA level
in the femur (in case of its fracture), on the baad, are associated with a significant pathogeffiéct,
as well as the fact that metabolizingQHDs is converted into calcitriol gradually. At the satime, the
biological activity of i-dihydroxyvitamin I3 in rats and humans is only half the activity ¢ titormonal
form of 1,25-dioxy-vitamin . In the liver, some leveling of the consequenckshe peroxidation
syndrome was observed, in particular, a partiabration of the fatty acid composition of liverilis when
using 'OHDs and, to a greater extent, under the influence4d?® (OH}Ds. Thus, the most pronounced
antioxidant properties in selected experimentatidmns at the level of the rats’ organism andhatissues
of the oral cavity were shown by 24.25-dioxy-vitani.

The data obtained confirm the presence of antioridativity inherent in the vitamin{Imolecule
itself [2]. It is assumed that cholecalciferol @t as a membrane antioxidant, stabilizing memisrane
protecting them from LPL through interaction witheir hydrophobic regions [6, 11]. According to the
literature, calcitriol (1.25 (OHP3) can enhance the elimination of reactive oxygeth @itrogen forms,
increasing the intracellular pool of reduced ghitate. In addition, the effects of vitaming bnay be
mediated by its anti-inflammatory activity througfene transcription of numerous anti-inflammatory
cytokines [12, 13].

1. Under conditions of ovariectomy reproduction &onde trauma LPL processes in the liver, oral
mucosa and submandibular salivary glands were sifted; the levels of DNA and RNA in the liver
decreased, as well as the content of arachidordcaaca result of its peroxide destruction.

2. Hormone-active metabolites of vitamin Onder the influence of risk factors for periodasti
showed an antioxidant effect, and to a greatemexite metabolite 24,25-dioxycholecalciferol.

3. 24,25(0OH)Ds inhibited LPL processes in the liver, femur anal onucosa; in the submandibular
salivary glands it increased the activity of glhtahe peroxidase; in the liver it restored RNAwag| as
the fatty acid composition of its lipids. 24,25(GH) showed a periodontal protective effect.
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BII/IUB 'OPMOHAJIBHO-AKTUBHUX

METABOJIITIB XOJIEKAJBIIAPEPOJTY
HA CTAH TKAHUH POTOBOI IIOPOKHAHU
IIYPIB B YMOBAX ECTPOT'EHHOI
HEJOCTATHOCTI I TPABMATUYHOI'O
CTPECY
Hlnaiinep C.A., I'ymeniok B.B., I'opoxiBcbkuii B.H.,
€dpemona O.B., XpucroBa M.T., Tkauenko E.K.

Meroto nocnmimxeHHs Oyno HOpIBHSJIBHE BUBUCHHS
BIUIUBY AaKTUBHUX MeTabomiTiB Bitaminy D3 Ha cran
MapofOHTY  IIypiB B  yMOBaX  €KCIEPUMEHTaIbHOI
€CTPOreHHOT HEJOCTaTHOCTI Ta TPaBMAaTHYHOIO CTpECy.
Hocnimkenns: npoBeaeHo Ha 31 mrypi-camui ninii Bicrap
CTaIHOrO po3BelcHHs. 1+ rpyma — iHtaktHa (8 0COOHH).
Ilypam 241 — 4-0i rpyn Oyna mpoBelcHA OBapieKTOMis i
MepesioM CTErHOBOI KICTKH. 241 Tpyma — KOHTpoibHa (8
mypiB); mypu 31 — 40i rpyn Ha TIi HPOBEACHOrO
[IATOrCHHOTO BIUIMBY OTPHUMYBAJM IIpemapatd per 0s: 3
rpynu (8 mypis) — 10OHD3 B 1031 0,1 MKr B ieHb Ha 11ypa;
B 4-it rpyni (7 urypis) — 24,25 QH) 2D3 B no3i 1,25Mkr B
neHs/urypa. Ha MOMEHT BUBEICHHSI 3 EKCIIEPUMEHTY TBAPUHH
3Haxoamnucs y Biui 15 micsuis. B ymoBax BmimBy dakTopis
PHU3UKY TapOIOHTUTY CIIOCTEpIrajucs 3aXMCHI BIACTHBOCTI
TOPMOHAJBHO-aKTHBHUX MeTabomiTiB Bitaminy D3, mo
BUPa3WJINCS B  TalbMyBaHHI IPOLECIB  MEPEKHCHOrO
OKHCJICHHS JIMiIB y CIN30Biii 000JIOHI ITOPOXXHUHU POTa

HypiB, a TaKOX MapPOJOHTONPOTEKTOpHA e(EeKTH MpH
3acrocyBanHi 24,25#io0kciBiTamina D3.

KawuoBi ciaoBa:  wmerabonmitn  Bitaminy D3,
€CTpOreHHa HEIOCTATHICTD, TpaBMaTHYHUH cTpec,

MapOAOHTOIPOTEKTOPHI BIACTUBOCTI, aHTHOKCHUIAHTHA if,

ypHu.
Cratta Hagiiinuia 18.08.201%.

BJIUSHUE TOPMOHAJIBHO-AKTUBHBIX
METABOJINTOB XOJIEKAJIBIIU®EPOJIA
HA COCTOSTHUE TKAHEHM POTOBOM IMMOJIOCTH
KPBIC B YCJIOBHAX 3CTPOTEHHOM
HEJOCTATOYHOCTHU U TPABMATUYECKOI'O
CTPECCA
Hlnaiinep C.A., I'ymeniok B.B., I'opoxusckuii B.H.,

Edpemona O.B., Xpucrosa M.T., Tkauenko E.K.

Ilenpto  wmccnenoBaHUS — SBHIOCH — CPaBHUTEIILHOE
H3y4YCeHUE BIMSHHS aKTHBHBIX MeTaboiauToB BuTamuHa D3 Ha
COCTOSIHHE ITapOJOHTa KPBIC B YCIOBHSAX 3KCIEPUMEHTAIBHOM
ICTPOTreHHOM HEIOCTAaTOYHOCTH M TPaBMAaTHYECKOrO CTpecca.
OmneiT npoBezeH Ha 31 Kpbice-caMke JIMHUU Bucrap cragHoro
pasBenenusi. 1+ rpynna — untaktHas (8 ocobeit). Kppicam 2-id
— 4-0if Tpynn OBUTH MIPOBENEHBI OBAPHAKTOMHUS U TIEPEIOM
GeapeHHo KOCTH. 21 rpyIIna —KOHTpOoIbHAs (8 KPbIC); KPBICHI
3-i1 — 4-oif rpynn, Ha (OHE NPOBEAEHHOTO INATOTCHHOTO
BO3JCHCTBHS, MOJIyYalll mpenapartbl per 0S: 3 rpymmsl (8
kpbic) — loOHD3 B no3e 0,1MKr B IeHb Ha KpPBICY; B 4-if rpymime
(7 xpwic) — 24,250H)2D3 B no3e 1,25wmkr B aens/kpoicy. Ha
MOMEHT BBIBE/ICHHUS U3 3KCIIEPHUMEHTA )XUBOTHbIC HAXOAMINCh
B Bo3pacTe 15 mecsueB. B ycnoBusix Bo3zmeicTBus (akTopoB
pHUCKa TapOJOHTHTAa HAONIONANKMCh 3alUTHBIC CBOMCTBA
TOPMOHAJIbHO-aKTUBHBIX ~ MeTaboysuToB  BUTamuHa D,
BEIPA3HBINHECS B TOPMOXKEHUH IIPOLECCOB IIEPEKHUCHOTO
OKHCIICHUSI JIUITUJIOB B CIIM3HCTOH 000JIOUKE ITOIOCTH PTa KPBIC,
a TaKKe MapoJOHTONPOTEKTOPHBIE (G (MEKTHI IPU IIPUMEHEHUH
24,25smokcuBuramuna Da.

KimoueBble cjoBa: MeraboiuThl BHTaMuHa Ds,
ICTPOreHHass HEIOCTATOYHOCTh, TpaBMAaTHUECKUil crTpecc,
MapOIOHTONPOTEKTOPHBIE ~ CBOWCTBA, AHTHOKCHIAHTHOC

JIeHCTBHE, KPBICHI.
Penensent €pommenko I'.A.
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