66

“EKCNEPUMEHTAJIbHA TA KJTIHIYHA OI310J10T714 | BIOXIMIA”
“EXPERIMENTAL AND CLINICAL PHYSIOLOGY AND BIOCHEMISTRY”
Haykoso-npakmuyHuli xypHas/Scientific-practical journal

Haykosi ctatTi / Research article
ECPB 2019, 2(86): 66-71. https://doi.org/

VJK 616.153.478.6:612.357+577.161.2:612.08

Ouinka cTOMATOJIOTIYHOrO CTATYCY YV IIYPIiB IIPH
eKCIIEpPUMEHTAJIbHIH rimepromomnucrteineMii Ta ii
KOpeKIIil xosinoMm i Bitamimom D

O.I. RYTEJIbMAX
Binnuubkuli HayionanbHuli meduunuli yuisepcumem im. M.I. Ilupoeosa, Binnuus, Yipaina

E-mail:ahzelo1968vin@i.ua

CrorosiHi BijToMo 6araTo YMHHUKIB PO3BHUTKY HATOJIOTIYHHUX IPOIIECIB y POTO-
Bil TIOPOXKHUHI, K1 MOKYTh OyTH AK CAMOCTIHHI, TAK 1 CAMITOMATHYHI, TPAIOMY
ONH1 3 HHUX OLJIBIN CYTTEBO TIIOTH Y eM6p10HaJIbHOMy mepiofl SKUTTS JIIOIUHU,
a IHII — B I0BEHUIBHOMY, IIyGepTaTHOMY, 3pliaoMy 1 B crapocti. Jlo Ha#bL1bmI
HOMUPEHUX 3aXBOPIOBAHBL OPTaHIB POTOBOI MOPOKHUHU BiTHOCATE ITATOJIOTIIO
TBEP/MX TKAHUH 3y0iB Kapio3HOTO 1 HEKAPIO3HOTO TIOXOKEHHS, YCKJIaTHEeHUH
Kapiec (TaToJioris eH,uo,uOHTy) IATOJIOTII0 TKAHWH IIapPOJIOHTY, Jie 0co0JIBE MiCIIe
HOCITAI0Th TeHepaTi30BaHUH TAPOJIOHTHT, & TAKOMK CAMOCTIHHI Ta CAMITOMATHY-
Hi 3MIHU B CJIU30BUX 000s10HKax noposkauHY pora (COIIP). Ilesnnii BificoToK y
IIEOMY TIepeJIiKy HaJIeXKUTh TeHeTHIHUM BagaMm [1]. Yipomosx 6araThox pokis
BUBYAEThCs (i3iosIorivHa poJib BiTaMiHiB, 30kpemMa BiTaminy D, BaskmuBuX 1Jist
QyHKITIOHYBaHHS OpTraHiB poToBOI moposkHuMHMU [2,3,4]. B ocTamui poxu 0cob-
JIUBY yBary IPUILIAITS BUBYEHHIO BIUIUBY BiTaminy D Ha merabosiam i pery-
JAIMII0 6araThboX BaMKJIUBUX d)lslonormHI/Ix npouecm JIIOUHY B PI3HI IIepioau
SKATTSI, 0COOJIMBO HA MIHEpaJbHUHI 1 KICTKOBHM MeTabosiam [5,6,7]. e oguum
00’€KTOM Cy4YacHUX HAYKOBUX IOCJILTSKEHD € rOMOITUCTEIH (T'LD), ax BamauBuMit
(izioIoriyHUM YHHHUK 1 IIPEIUKTOP 0AaraThoX MATOJOTIYHUX CTAHIB 34 TiIIepro-
mortucreirmemii (I'T'L) [8,9]. [Ipuseprators yBary 38’a3xu ['T'1] 3 ocreommoposom,
nedeKkTaMyu PO3BUTKY CTPYKTYD HMOPOSKHUHM DOTA, OKCHJTATUBHUM CTPECOM Ta
IHITIMH TIPOTIeCaMu, JTOTUYHUMH JI0 CTOMATOJIOTIYHOI TAToJIOTIi. 3araioM JaHi
IIO/I0 BILIUBY craTycy Bitaminy D i ocobsuso piusa '] Ha po3BUTOK criajiko-
BUX 1 HA0YTUX CTOMATOJIOTIYHMX IIATOJIOIIH € OOMEesKeHNMH, a MOKJIMBOCTI iX
KopekIii (mpodiTakTUKy Ta JIKyBaHHS) He BHUCBiTJIeHi B3araii. Tomy icHye
norpeba MeTaqbHOTO aHAI3y BIIMOBIIHUX €KCIePUMEHTAJIbHUX 1 KJIIHIYHUX
poOIT, a TAKO¥X IJIAHYBAHHSA 1 IPOBEeHHS ITLTIeCIPAMOBAHUX JOCTIIKEeHDb Yy
IIbOMY TI€PCIIEKTUBHOMY HAIIPSMI.

Mera mocaimskerus. OIHUTH CTOMATOJIOTIYHAM CTATYCY CAMOK IIIYPiB IIPK
eKcnepI/IMeHTaaniﬁ I'TII ta 11 KopeRui'i X0J1iHOM 1 BiTamidoMm D.

MaTepla.nH " meronu pocaimsxenHa. JlocmimxenHsa mposeneno Ha 40
OlMX HeTHIMHUX CAMKaxX Iypax, IMOpestHoro po3BesieHHs:A, Macow 199-218 r,
TPUBAJICTD eKCIIepUMEHTY 28 nHiB. TBapuH MO/I1JIEHO HA YOTUPHU TPYIIH. I‘pyna
1 — inTakTHHUI KOHTPoJb (n = 10), rpyna 2 — TBapWHMU, y SKUX MOJETIOBAJIH
tiosnakToHOBY I'T1 (n = 10), rpyna 3 — TBapuHH, y AKUX Bl,E[TBOpIOBaJII/I METIOHI-
HOBY I'TTI (n = 10) Ta rpyna 4 — MmofetoBaHHA TionakToHOBOI ['T'T] moenryBam
31l RopeRmeIo xominoM 1 Bitamirom D (n = 10). llypie ycix rpyn yrpumyBasun
HA OCHOBHIN (HAIIIBCUHTETHUYHIN KPOXMAJIFHO-KA3€IHOBIN) JIIETI, KA MICTHJIA
BCl Maxpo- 1 MIKPOHYTPieHTH y i3ioOTIUYHUX J03axX. Bomay maBasau TBapuHAM
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HeoOMesxkeHo. JlokmamHo MeTonuka BiATBOpeHHA excrepuMmenTaabuaol ['TTL 1 i1
KOPeKIIil OyJia ormcana B IoepeaHix gocaipkenasx [10].

[Tounnaroun 3 14-ro 1HS eKcIlepUMeHTY (IICJIsT aJanTalll TBAapUH 10 J€TH),
a Takosk Ha 21-i# 1 28-11 meHb MOCITIAY, Y IIYypPiB in UVIVO B13yaJII>HO OLIlHIOBaJII/I
CTaH CJIM30BOI POTOBOI IIOPOKHUHHU 3 METOI0 BU3HAYMUTH HASBHICTH 1 XapakTep
3aI1aJIHOTO IIPOIIECy 3a JI0IIOMOTr0i0 MOIU(IKOBAHOI 3araIbHOBIIOMOI METOTUKH.
J1J1s1 IIbOro MIIAHKY CJIM30BOl SCEH, SI3UKA Ta IIIK 00pobiisain podunHoM JIroroms
(6es rminepuny), a uepes 30-60 ¢ Hanocum 1% PO3YUH TOJTYiTMHOBOTO CHHBO-
ro, yepe3 10-30 ¢ JISHKH TOCTPOTO 3amajieHHs HabyBaiu Oypo- d)loneTOBoro
3a6apBJIeHH§I HaA Bl,HMlHy Bl cs1a00 3a0apBJIeHUX JUISHOK 3J0POBOI CJIM30BOI.
AHTpOTIOMETPUYHI TOCITIKeHHST IIPOBOJIHJIN Ha CKEJIETOBAHMX IIPABUX MAH/IH-
Oysiax mic/iss MeXaHIYHOTO BUAJIEHHS M SIKUX TKAHWH (3 MOIEPeHbOI OJTHO-
JeHHOI0 BUTPUMKOIO B 5% posumni NaOH). JTuctpodiunwmit mpoiiec B mapogoHTi
OIIIHIOBAJIY, BU3HAYAKOUYN OTOJICHHS KOPEHIB MOJIAPIB 13 S3MKOBOI IOBEPXHI.
3a 0CHOBY B3ATO MeTOJTHKY A.B. Hikonaesoi, memro mamu mogudikoBany [1 1].
Buropucrano mMeTos KoMII'IOT€pU30BAHOT dOOTod)chauu dparmMeHTIB IIEJIEII 13
KOPIHHUMH 3ybamMu 3a 1ormoMorow mugposoro goroamapata (Canon EOS 700D
18-55 IS STM) 1 MIKPOCKOIIa MBC-10 i3 gorpuMaHHAM (PIKCOBAHOI Bigmasl i
cTporoi mapaJeJbHOCTI.

BuBoguiu erasioH CHiBBIIHOIIIEHHS MOHITOPHHX ITIKCEJIB 1 M1JIMETPOBUX
momitok mranreHupry s (IIIT-11-250 0,1 xi1), sxwuit crapoBuB 237 K y 1 MM.
O06umnc/IeHHsS IPOBOIUIINA 34 HOIIOMOIroI0 KoM oTepHol nporpamu PhotoM 1,21
dedicated. st BidyaJsbHOro guidpepeHINIOBAHHS IPOIlecy AeMiHepasnaaril BiJ
aJIMEHTapHOI IIITMeHTAIIl] icyp BUIaJIeH] 3 JIyHOK MOJIApH BUTpUMyBasn B 10%
PO3YHHI EePEeKUCy BOJHIO YIIPOJOBK JI00H — 3y0H, B AKUX (picypHU 3aIUIIATUCS
TEeMHUMH, BBAXKAIH KapiosHuMH. J[01aTKOBO /A MiATBEP/IsKEeHHS HASBHOCTI
Kapi03HOIo IIPOIIeCy JOCTIIKYBaHI 3yOr yTPUMYBAJIK B PO3UMHI Kaplec-MapKepa
VOCO yupomos:x 30 ¢ Ha BiOpaIlifHOMY CTOJHKY (/I IIOTJIMOJIEHHS IIPOHUK-
HOCT1 UepBOHOTO GapBHMKA y BOTHHINA JIeMiHepasTialrii), 1asi iX IpoMHuBaJIu Ta
1eHTpudyryBasn 1 XB. [HTEHCUBHICTH PO3BUTKY Rap103HOI‘O IIpoILeCy OITIHIOBAJIH,
HiIPaxoByIOYH KUIbKICTh KapiodHUX 3y0iB HAa HUMKHIN 1 BEpXHIHU Imesernax Ta
KUTBKICTh KapiO3HUX ypaskeHb y CepeHbOMY Ha OfqHy TBapuHy. CraTucTwdny
00poOKy pe3yJIbTaTiB MPOBOIUIIH JIJII CEPETHIX BeIMIUH 3a I-KpuTepiem CThbio-
nmernta. Pesynpratu mpencrasieHi y Buriiagl M + m. 3miHu BBaKaaIu CTATHC-
TUYHO 3HauymuMu apu p < 0,05.

PesyneraTu mociimskeHHs Ta IX o0OrosopeHHs:A. In vivo 3apeecTpyBaIn
HASBHICTh XPOHIYHOTO 3aIIaJLHOTO IIPOIECY, HEIHTEHCUBHOTO XapaKTepy, B Ji-
JISTHITL SICEH KOPIHHUX 3y0iB JimIIe y TBapWH rpynu 2 3 Tiosakrorosowo [T, y
KUIBKOX BUIIQJIKAX 1 JIWITe HANPUKIHII gocaiay. Ha ciuaosiit mrik 1 Giunux i
JITHKAX SI3UKA y IIyPiB IPYIH 2 CLIOCTEPIrasIiCs OOTUHOK] BUPA3KHU, HE3HAYHUX
PO3MIpiB, 0TOYEHI 3aMaJIbHUM 1HQLIBTPATOM rocTporo Xxapakrepy. IlaTosoriumol
PYXJIMBOCTL ¥ TIAPOJOHTAJIBHUAX KWIIEHb He (PIKCyBayu. Y IUISHIN PI3IIB He
0yJI0 ¥KOTHUX MATOJIOTTYHUX BiIXHUIICHb.

Hani mipo crymiab aTpodii aJbBEOIAPHOTO BIIPOCTKA Y TBAPUH YCIX TPyl
HaBeneHl B Tab. 1.

Tabmumsa 1
Cryniae arpodii anbBeosapuoro Bimpocrka mypis (M + m)
I'pynu tBapun Crynius arpodii anbBeonspHoro Bigpocrka, %
1. Kourposbaa rpymma, n = 10 27,4+ 0,15
2. Tionmaxronosa momens I'T'L,n = 10 32,3 +0,16; p, < 0,05
3. Metioninosa monmens I'TII, n = 10 31,6 +0,17; p, =0,1; p, >0,05
4. Tiomaxronosa momesb ['T1] 1 i1 kopexiris 27,56 +0,12; p,5 > 0,05; p, < 0,05
xoJriHOM Ta BiTamidom D, n = 10

Mpumirka. V miif i B HacTynHEX TabIUIAX Mo3HaYeHa BiporigHa (p < 0,05) pisHUIA MiK IDYIAMIE; P; 45 —
nudpamMu o3HAYEeH] IPYIH HOPIBHIHHI.
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Ax 6aummo 3 Tabs. 1 HAUOLIBLMHKI CTYTTIHL aTPOdIii KOMITAKTHOI IIaCTUHKU
aJTbBEOJTH peecTpyBaBesa y Tpymi 2 (tiomakronosa ['T'L), mo Biporigso (p < 0,05)
BIAPI3HABCS BlJ MOKA3HUKIB rpym 1 14 Ha ~15 %. V TBapuH rpynu 3 3 METIOHI-
Hosowo ['TT] CTyHlHB aTpodii BIIPI3HABCS BiJl KOHTPOJIIO Ha BEJIMUIMHY, OJIH3BKY
1o moctoBipHOI (p = 0,1). AJte OCKIJIBKHY 1€l MOKA3HUK MATOJIOr] OyB TAKHUM, SK
1y mrypie rpyou 2, Mu BBaskaemo, 1o Metionimosa [Tl Taxkox mpu3BOOuTE 10
pe3opOITil aTBBEOJIIPHOTO BiPOCTKA.

Beenenns mo nlern XosiHy Ta Biramidy D B rpym 4 e(beRTHBHo rajpMye
IPOIIECH JIECTPYKIIII KICTKOBOI TKAHWHM, TIPO IO CBIIYATH Malske OTHAKOBHIA
CTYTIIHB pe30pOIIii aJIbBE0JIU TIOPIBHAHO 3 KOHTPOJILHOI TPYIIOH.

Jlawi, 10 cBiUaTh MPO IHTEHCHBHICTD PO3BUTKY KapiO3HOTO MpoIlecy B MO-
JITpax IMII0CTTHHUX IIIyPiB, HaBeaeHl B Ta0. 2.

Tabauma 2

Bonus I'TT] Ta ii kopeknii xonxinom i Bitaminom D Ha momupenicts kapiecy
y mypis( M + m)

I'pynu tBapun Kinpricts kapiosaux Kinekicts xapio3daux
ypaskeHb HA OJHY TBAPUHY 3y0iB HA OJHY TBApPUHY

1. Kourpoabua rpymmna, n = 10 3,40 = 1,17 3,40 + 1,17
2. Tiomaxronosa mozens I'T'1I, 8,60 + 1,26 8,20 +£ 1,14
n=10 p1<0,05 p1<0,05
3. Metiominosa momens I'T'LI, 7,90 = 1,45 7,8+ 1,40
=10 p1<0,05 p1<0,05
p2>0,05 pz>0,05

4. Tionaxromosa momens I'T'II 1 i 4,60 +£ 1,51 4,4 + 1,07
KOPEKIIiA X0JIHOM Ta Bitamimom D, p1>0,05 p1>0,05
n=10 p2>0,05 p2<0,05
ps>0,05 ps>0,05

Y rpymax 2 1 3 (mypu 3 TionmakToHOBOW 1 MeTioHiHOBoW ['TTI) obmnsa 3a-
3HaYeHl IOKA3HUKY IHTEHCHBHOCTI POSBUTKY KaplO3HOIO IIPOLECY BIPOTLAHO
BIJIDISHAIOTBCA BiJI TOKA3HUKIB KOHTPOJIBHOI rpymH (p < 0,05) 1 mpakTwIHO 071
HaKOBI (Tabsr. 2). ¥V rpymi 4 KITBKICTh KAPIO3HUX 3y01B BIPOT1THO Bl,II;pISHHJIaCﬂ
BIJI aHAJIOTIYHUX MTOKA3HUKIB y TPymi 2 1 3adikcoBaHa Ha PIBHI TEHIEHINI 10
aMeHIIeHHA ({-kputepiit CreiofenTa 1,93) 3 IOKasHUKAMU IPYIH 3, a KLIBKICTh
Kaplo3HHUX ypaskeHb He MaJla BIPOTiHOI p13HI/IL[1 3 MOKa3HUKAMU TPYIIH 3, IIPOTe
dikcyBanacsa Ha piBHi TeHAeHIN1 (i-kpurepiit CtoiomenTta 2,03) 3 TOKA3HUKAME
rpyna 2.

Puc. 1 3arasnpHa KiTbKICTh KAPIO3HUX YpaXkeHb 1 KapiosHUX 3y0iB y IIypiB
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[TepeBaskHO Kapio3HUM porec JOKaJII3yBaBCs B OfHIA (icypl oxpemoro
3y6a, Xoua peecTpyBaJIi BUNAJIKH HOTo JIOKaI3alii y 180X dicypax 1 TLIbKH B
MEePIINX KOPIHHUX 3y0axX HUMKHBOI Iesienu 1rypis rpynu 2. Ha mamy nymiy, e
HOSICHIOETHCA 3HAYHUM PO3MIPOM KOPOHKH B TAKHMX 3y0ax 1 OLIbII BUpAKeHUM
HeraTUBHUM e(PEeKTOM TI0JIAKTOH- IHL[yROBaHOI ['TII nopiBHAHO 3 METIOHIHOBOIO.
3arasbHa KiTBKICTb KAPIO3HUX ypaskeHb Maliske BIIIOBIIAa€ 3aralbHIH KiJTBbKO-
CTi KapiogHUX 3y0iB B yCiX JOCJIIHUX Ipynax IypiB, 30kpeMa B rpymi 1y 34
(a1 120 3y6lB) MOJIIpaxX BUSIBJIEHO 34 Rap103H1 TporiecH, y rpym 2 — 821 86, y
rpym 3 —781 79 1 B rpymi 4 — 44 Tta 46 BiAIOBITHO (IUB. PHCYHOK).

BucHOBKM Ta mepCHIEeKTHBU MOSAJBIINX PO3podok. OTpuMaHl HaAMK
IaHl CB1IYATh, IO

I'TTI, He3ayeskHO BIJ METOIUKN MOJIEIOBAHHS, IPU3BOAUTH 10 TIOMIPHOTO
130,TbOBAHOT0 ypaKeHHS ITaPOJIOHTY, IO BiIJaJIeHO Harajlye RmHmHy KapTUHY
reHepasTi30BAHOTO TAPO/IOHTHUTY TIOYATKOBOTO — | cTymeHs y moseii. 3MIHA y TBEp-
IUX TKAHUHAX IAPOTOHTY MOKHA IIOSCHUTH HOPYIIEHHAM KAJIbIH-(ocdopHOro
00MIHY, aHTHOKCHIAHTHOT'O 3aXUCTY TA OKCHIATHBHUM CTPECOM — XaPaAKTePHUMHU
osaaxamu I'TIl. Kopermis tionaxron-1anyrosanoi I'T1] xomiHom 1 Bitaminom D
CHOBUIBHIOE IECTPYKIIIO 2JIbBEOJIAPHOL KICTKH, BUKJIMKAH] 3a3HAYCHIMH BAIIE
yrHHIKaMU. HasgBHICTD He3HAYHOI KIJTBKOCTI BTOPUHHUX €JIEMEHTIB yPasKeHHs
Ha PISHUX [JUISHKAX CJIM30BOI POTOBOI MOPO/KHUHM, HA HAILY AYMKY, € CHMIITO-
MATHYHIMU IIPOSBAMY y TBAPHH COMATUIHOI [aTOJIOT, IHlyKOBaHOI TucbasaH-
COM TOMOIIMCTEHY i Bitamimy D. I'T1] imgykye Takosk mporec geMiHepasisalrii
emauti 3y0iB. Ile MmoskHa mosicHUTHU HacamIiiepe (pyHKITIOHATBHUME PO3JIaaMu
eHJJOKPUHHOI CHCTE€MH, IIPU SKUX MOPYIIYETHCA MeTaboI13M KaJIbIiio 1 pocdopy
B OpTaHi3Mi, IO MiATBEP/IKEHO iICHYIOUMMHU eKCIIePUMEeHTATbHIUMHU MOJIeJIAMU
Kapiecy, B SKUX POJIb MIKPOOHOTO (paKTOpa HE € OCHOBHUM eTiOJOTIYHUM YHH-
HuKoM. 3acrocoBana Hamu Meronuka kopekiri I'T'Il xomimom 1 BiTamizom D
edexTHBHO rambMye Kapio3HHU Iporiec y gicypax MOJIApIB JOCTITHAX myplB

Homineao BusunTh Brimws [T 1 L[ednuHTy BiTamiHy D Ha mpeHaTasbHUM 1
IIOCTHATAJILHUN PO3BUTOK OPTaHIB POTOBOI IIOPOsKHUHU IIOTOMCTBA Iy PIB.
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Introduction. The results of clinical and anthropometric studies indicate the increase
in the intensity of caries under the influence of HHC, as well as the occurrence of destructive
changes in the alveolar process of the jaws of experimental rats in comparison with the healthy
control group. The correction of HHC is possible by means of choline and vitamin D. The pos-
sible connection of the described dental disorders with changes in metabolic processes in HHC
is discussed in this article.

For many years, the physiological role of vitamins, vitamin D in particular, its importance for
the functioning of the oral cavity has been studied. Another object of modern scientific research
is homocysteine (HC), as an important physiological factor and predictor of many pathological
conditions for hyperchomocysteinemia (HHC). A special attention is drawn to the links of the
HHC with processes related to the dental pathology.

The purpose of this study was to evaluate the dental status of female rats at experimental
HHC and its correction with choline and vitamin D.

Materials and methods. Animals were divided into 4 groups. Group 1 — the intact con-
trol one (n = 10), group 2 - animals in which thiolactone HHCs were modeled (n = 10), in 3
groups of animals, methionine HHCs (n = 10) were replicated, and in group 4, the simulation
of thiolactone HHC was combined with its correction of choline and vitamin D (n = 10). The
experiment lasted 28 days.

In the process of research the visual estimation of the state of mucous membrane of oral
cavity was conducted in vivo for the determination of presence and character of inflammato-
ry process. The intensity of caries development was estimated by the method of counting the
amount of carious teeth.

Results. The presence of the chronic inflammatory process, of a non-intensive nature, was
recorded in the area of gums of lateral teeth only in animals of group 2 with thiolactone HHC,
and there were not so many cases, only at the end of the experiment. On the mucous membranes
of the cheeks and lateral regions of the tongue in rats of the 2 group there were isolated ulcers
of a small size, surrounded by inflammatory infiltrates of acute nature. The pathological mobil-
ity and periodontal pockets were not determined. In the area of incisors, not any pathological
abnormalities were present. The largest degree of atrophy of a compact plate of the alveola was
recorded in the 2nd group of animals (thiolactone HHC). The inclusion of choline and vitamin D
in the diet of group 4 of rats effectively inhibits the resorption of alveoli as compared with group
2. Both of these indicators of the intensity of the carious process in the 2 and 3 groups of rats are
significantly different from the control group and are practically the same. In the 4th group of
animals, the number of carious teeth was a bit different from the similar indicators in group 2.

Conclusions. HHC, regardless of the modeling technique, promotes the emergence of a
moderate isolated lesion of a periodontal disease, which is remotely reminiscent of the clinical
picture of the beginning of the development of generalized periodontitis. The correction of thi-
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olactone-induced HHC by means of choline and vitamin D slows the processes of alveolar bone
destruction.

The presence of a small number of secondary lesions in various parts of the oral mucosal
membrane is, in our opinion, symptomatic manifestations in animals of some somatic pathol-
ogy induced by the imbalance of homocysteine and vitamin D. HHC also induces the process
of demineralization of teeth enamel, and the suggested method of correction of HHC with the
help of choline and vitamin D effectively inhibits the process of caries in fissures of indigenous
teeth in rats of the experimental groups.

Key words: experimental hyperhomocysteinemia, choline, vitamin D, dental status.



