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JIBOMCTBEHHAS POJIb TEPOKCUHUTPUTA B OPTAHU3ME

M. H. Crapoayouesa
I'oMenbCcKHH rocyapcTBEeHHbI MEIUIIMHCKUH YHUBEPCUTET

[Tepoxcuautpur (ONOO™ 1 HOONO) sBasieTcst BaXXHBIM MHTEPMEINATOM IPOIECCOB C
yuactueM O; u NO. Ero cnoco6HOCTs 2Q(EeKTUBHO MOIU(DUIIUPOBATH CTPYKTYPY MOJEKYIT
00ycCIIOBJICHa, B OCHOBHOM, 00pa30BaHHEM B 3THX peakIusx cBOOOAHBIX paaukaioB OH, CO5
, NO,. B opranusme nepoKCHHUTPUT UTPAET JBOWCTBEHHYIO POJIb: MOJOKUTEIbHYIO (yyacTue
B TNIPOLIECCAX KIETOYHOTO MMMYHHUTETA, a TaKXXe B PEryJIMPOBAHUU AKTUBHOCTH (EPMEHTOB
CHUCTEMBbl  KJIIETOYHOW CHUTHaJIM3allud) M  OTpPHULATENIbHYIO (y4acTHe B  Pa3BUTHUU
OKHCITUTEIBHOIO CTpecca KJIETOK W TKaHeH). LluToTokcHdeckoe M IIMTOMPOTEKTOPHOE
JIeCTBUSL TEPOKCHHUTPUTA PACCMATPHUBAIOTCA Ha MOJAEISAX pernepdy3un KpaTKOBPEMEHHO

HHIEMHU3UPOBAHHOTO CEpaLa.

KiroueBble  clioBa: TEPOKCHUHUTPHUT,

MOHOOKCHJ a30Ta,

OKHCIIUTENIBHBIN  CTpEcCC,

MEePOKCUHUTPUT-UHIAYLIUPOBAHHAS [1ATOJIOTHs, perepdy3usi, UILIEMUSL.

DUAL ROLE OF PEROXYNITRITE IN ORGANISM
MLN. Starodubtseva

Peroxynitrite (ONOO™ and HOONO) is an important intermediate in processes with
simultaneous generation O, and NO. Peroxynitrite ability to efficiently modify molecule
structure is due to free radical formation (OH, COs’, NO,) in its reactions. In an organism the
peroxynitrite plays a dual role: positive (the participation in cellular immunity processes, and
in the regulation of the activity of cell signal transduction enzymes) and negative (the
participation in the development of cell and tissue oxidative stress). Cytotoxic and
cytoprotective effects of peroxynitrite are considered on the models of myocardial ischaemia-

reperfusion.

Key words: peroxynitrite, nitric oxide, oxidative stress, peroxynitrite-induced pathology,

ischaemia-reperfusion.

B nocnegHue rompl BBISBICHBI AKTUBHOE
yugactie W cymectBeHHas poinb  NOy-
COEIMHEHNI BO MHOTUX (DU3HOIOTHYECKUX M
naronornyeckux mpoueccax [1—4]. Ocobo
PEaKIMOHHO-CIIOCOOHBIE
KHUCJIOPOJICO/IEprKaIIIUe (bopmbI asora
BBIICTICHBl B IPyHIly IIOJ  Ha3BaHUEM
«aktuBHple (opmbl  azotay — ADA (o
AHAJIOTMM C AKTUBHBIMH (pOpMaMH KHCIOpOIa
— A®K). K TakuM coequHEHUSIM OTHOCST
MoOHOOKcua a3ota (NO), NepOKCHHUTPUT
(HOONO, ONOO"), nuokcua azota (NO»).

Monekyna NO sBisieTcst OTHUM U3 BOXHBIX
WHTEPMEIUATOB BO MHOTHX (PU3HOTOTHIECKHX
npoueccax [3, 4, 20]. NO yuactByer B
pEryasid  TOHyca KPOBEHOCHBIX —COCYIIOB,
TOPMO3UT  arperaiio  TpomOoruToB. NO
BBI3bIBACT pacciallieHne TMAaAKuX MBI He
TOJIBKO CTEHOK KPOBEHOCHBIX COCYIIOB, HO H
CTEHOK JKeITy IOYHO-KHUITIEYHOTO TpaKTa,

y4acTByeT B (DYHKIMOHUPOBAHWUH EHTPATHLHOMN

W BEreTaTMBHOM HEpBHBIX cuctem [4]. Kpome
Toroob, NO  yuacTByer B pasBUTUH
MaTOJIOTHMYECKHUX TIPOIIECCOB Opranmsma [2, 7,
16]. NO o6ycnoBnmBaer AKTUBHOCTb

Makpo(aroB, HEUTPOGUIOB M JIEHKOLMTOB,
BBI3BIBACT BBIXOJ JKele3a U3 (DeppuTHHA,
CcriocoOCTBYst AKTUBALH MIEPEKUCHOTO

OKHCJICHUS JIMTIUIOB [ 19].

HekoTopbie KJIeTKH, TAKUE KaK KICTKA
OHJIOTEIHS, HCPBHBIC KIICTKH, HCHTPODUIIBI,
KJICTKH TJIaJIKMX MBIIIILI, MOTYT IPOU3BOIUTh
oqHoBpeMeHHO NO U cynepoKcHa-aHHOH
pamukan (Oy) [19]. D1u cBOOOIHBIE paaHKaIbI
PEKOMOMHHUPYIOT CO CKOPOCTBEQ, OJTM3KOH K
cKopocTH U] HY3HOHHO-KOHTPOIHPYEMOM
peakwn (k= 6,7-10° M'c¢™) ¢ obpasoparmem
OKCOTIEPOKCOHUTPAT-aHHOHA (TIEPOKCUHUTPHT-
arnon, ONOQ)). [IpoTorupoBaHHoO#1 hopmoii
9TOTO COETMHEHMS SBIIAETCS
OKCOTIEPOKCOHUTPAT BOJIOPO/Ia
(mepoxcuazotucras kuciora, HOONO). Muorue



uccnenoparerm ooe popmbl (HOONO 1 ONOO
) Ha3bIBAIOT OTHUM TCPMUHOM —
TMICPOKCHHUTPHT.

[epoKcHHUTPUT SBIISETCS CHIILHBIM
MOIM(HKATOPOM CTPYKTYPbI OOJIBILIMHCTBA
OMOJIOrYeCKY BYKHBIX MOJICKYJI [ 18].
[NepokcHHUTPHT OTITIYAET OOJIee BBICOKAS
PeaKIMOHHAs CIocOOHOCTh, 4eM y NO 1 O, OH
CIIOCOOEH pa3pyILaTh KIETOYHBIE CTPYKTYPbI U
BBI3bIBATH CMEPTH KIIETOK. [ lepokcuuuTpur
WHAKTUBHPYET HEKOTOPBIE (hpepMEHTHI (AKOHHUTA3Y,
[Ty TaTHOH-TIepokcHaazy) [9, 17, 28], anekTpon-
TPaHCTIOPTHBIE OCIKY [ 8] 1 aKTUBUPYET ApyTrre
(hepMeHTHI (TpoKoJUIareHasy HeHTpoduIoB
YeJI0BeKa, THPO3UHKHMHA3Y SPUTPOLIITOB YEJIOBEKa)
(27,23, 24]. TIepOKCHHUTPUT HHULAMPYET
TIEPEKMCHOE OKUCIIEHHE JTUIUJIOB, & TAIOKE BHIXOJT
KaJIbLIVsl U3 MUTOXOHIPUH U JIETIOJSIPHU3ALIIO
MHTOXOHIPHATTEHBIX MeMOpaH [29].

[ lepoKCHHUTPUT paccMaTpHBAIOT B KAYECTBE
BaKHOT'O areHTa, YHaCTBYIOLIETO B Pa3BUTHH TaKHX
Oore3Hel YenoBeKa, Kak TUadeT, aTepoCcKiIepos,
pacces HHbIH CKIIepo3, 00re3Hb AJbIreiiMepa,
6onesns [lapkiHcoHa, cericuc u ap. [12, 32, 33].
[enbto Harero 0030pa SBISCTCS BBIICHCHUE POJT
MIEPOKCHHUTPUTA B OPraHU3ME.

Ilouemy peakuyuonnas cnocoornocmeo
nepokcunumpuma evtute, 4em y NO u O3,
HPOOYKMOM peakyuu KOmopvix oH u
aenaemcal

XuMUs IEPOKCUHUTPUTA CIIOKHA U
pazHooOpaszHa. OgHaKO OOJBIIMHCTBO PEAKIMIA
MIEPOKCHHUTPHTA ¢ OMOJIOrMYECKU BAKHBIMU
MOJIEKYJIaMH TIPOXOJIST YePE3 CTAII0
ob6pazoBanust cBoOOHBIX paaukanoB OH, NO,,
COs (puc. 1) [5, 6, 25]. KoHCTaHTBI CKOPOCTH
PEeaKIMii STUX aKTUBHBIX (POPM KUCIIOPOJa U
a30Ta ¢ OMOMOJIEKYJIaMH BBIITIE KOHCTAHT
ckopoctt NO 1 O, B TaKoro pojia peaKiysx.
Kap6okcrmpabiii pamukait (COs”) mposiBisieT
CHJIBHBIC OKUCIISIOILME CBOMCTBA. MeHee
CHJIbHBIM OKHUCITMTENEM, HO CUITBHBIM
HUTPYHOIMM areHToM sBisieTcst NO,.
IMuppoxcunehbii pagukan (OH)
XapaKTePU3yeTCs HAMOOMBIIICH OKUCITUTCITBHON
CIIOCOOHOCTBIO, HO MEHBIIEH CEJIeKTUBHOCTBEO
npy BbIOOpe MuITIeHeH. FIMeHHo 00pa30BaHuIo
STHX aKTMBHBIX COCAMHEHHUI IIEPOKCHHUTPUT
00513aH CBOEH BBICOKOH CIIOCOOHOCTBIO
MO(HIMPOBATH CTPYKTYpbI Oromonexy:t [30].

BbInensror Tpy OCHOBHBIX MEXaHM3MA
peaKLK EPOKCUHUTPUTA C OMOMOJIEKYJIaMH,
CBSI3aHHBIX C OCHOBHBIMH (hOpMaMu
nepokcunuTputa: HOONO, ONOO™ n
ONOOCO; (puc. 1) [5, 6]. OueBunHO, 4TO
Pe3yJIbTaT pPeaKLK JOJDKEH 3aBUCETh OT
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(haKTOpOB, BIUSIFOIIIX HA COOTHOIIIEHHE STHUX
¢opm: Benmmunnb pH 1 koHuentparmu CO, B
pactBope. Kpome Toro, MOHbI EPEXOHBIX
METAJUIOB, UX KOMIUIEKCHI U OEJIKH, B CTPYKTYPY
KOTOPbIX BKIITFOUCHbI MOHBI ICPCXOAHBIX
METAJUIOB, HE TOJIBKO KAaTAIM3UPYIOT MPOLIECCHI C
y4acTueM NEPOKCHHUTPUTA, HO U PACILIUPSIOT
KpYT €ro peakiwii. Tak, reMorimoOuH, OCHOBHOM
O€JIOK SPUTPOLIUTOB, CYILIECTBEHHO MEHSET XO7
IIPOLIECCOB, HHULIMUPOBAHHBIX JEHCTBUEM
TIEPOKCHHUTPHTA HA SPUTPOLIUTHL. VIMEHHO
TeMOTIIOOWH YCKOPSIET MIEPOKCUHUTPUT-
VHIYLIMPOBAHHBIN OKUCIIUTEIBHBIN CTPECC
SPUTPOLIMTOB, Oy1arosiapsi 00pa30BaHUIO BHYTPH
APHUTPOLTUTOB (hepprIIreMorIIo0nHa 1
JonosHUTENbHBIX NOo-pagukanos [ 5, 6].
/eoiicmeennan pone
HEePOKCUHUMPUMA 6 OP2AHUZME
ITocnenne uccnenoBaHus ImyTen
obpazoBanws 1 HeiTparmzaii ADK n ADA B
OpraHi3Me MPUBETIO K KOHLIETIIMH UX
JIBOMCTBCHHOM POJIH: KaK (hakTOpOB
TIOBPEXKICHHS KJIETKH U KaK CTUMYJIOB K
MOOMTH3AIIH METAOOIIYECKIX PEAKITUM ISt
aJlanTalyK KJIETKU K HeOIaronpusiTHbIM
yCIoBHsIM 1 00pB0bI ¢ HuvH [ 1]. Kak o1am u e
7K€ COE/IMHEHNS] MOT'YT BBIITOJIHATH JIBOVHYIO
¢yHKIHIO? Permarorityro posb B BEIOOpe
KJIETOYHOT'O OTBETA UIPAET BEIMYMHA CUTHAJIA —
Huskue koHleHTpairin ADK u AGA
CTUMYJTUPYIOT 3alUTHBIE CHCTEMBI KIIETKH, &
BBICOKHE IIPUBOJIAT K Pa3pyLLEHHIO KIIETOUHBIX
CIPYKTYp U BbI3bIBAIOT KJIETOYHYIO CMEPTb.
IepoxcunuTpuT He sBisieTca ucKitoueHnemM. OH
MOJKET BBINOJTHATE PETYJUPYIOLIYe (PyHKIHN B
OpraHu3Me, MOIM(HIMPOBATh CTPYKTYpBbI
OMOMOJIEKYJ1, BOBJIEYEHHBIX B IPOLIECCHI
KJIETOYHOM CUTHAIIM3ALMH. TaK, NEpOKCHHATPUT
aKTHBHpYeT (HaKTOP SICPHOM TPAHCKPHITIIAN
(NF-kB), yBermauBast SKCIIpeccHro OSIIKOB, B TOM
yncie NO-cunTassl [11], u nogasinsier
AKTHBHOCTb MPOCTALMKIIMHCHHTETA3bI B KJIETKaX
SHJIOTENHSL. JTO SBJIAETCS OTHUM U3 BO3MOXKHBIX
Iy Tel peryssiyu Basoauaraimy. Kpome toro,
TICPOKCUHUTPHT MOYKET aKTHBH3HPOBATh
THPO3HUHKHUHA3Y, YTO BJIMSIET Ha YPOBECHb
(bochoprmpopanms 6enkoB B kiietke [13]. B
BBICOKUX KOHIICHTPALIMSIX EPOKCUHUTPUT
CIIOCOOCTBYET PA3BUTHIO OKUCITUTEIILHOIO
cTpecca KIETKH WM TKaHH, T. €. TAKOr0 UX
COCTOSIHUSI, KOTOPOE XapaKTepU3yeTcs
m30bITouHBIM YpoBHeM ADK a cy1ist o
rocyieAHIM JaHHbM, 1 ADA. OKUCIATEIBHBIA
CTpPECC UTPaeT BAXKHYIO POJIb B PA3BUTHI
PA3MYHBIX MATOJIOTMUYECKMX COCTOSIHUM (1nalerT,
aTepOCKIIEPO3, XPOHUUECKOE BOCIIATICHHE,



HepBHOJIETeHepaTHBHbIe OomesHu u ap.) [13, 32].
Tokcnueckoe AeicTBUE MEPOKCUHUTPHUTA HA
KJICTKH U TKQHH MPOMCXO/IUT, KaK ObLIO OTMEYCHO
BbIILIE, OJIaroapst POM3BO/ICTBY OOJIBIIIONO
KoJM4ecTBa cBOOOHBIX paaukanoB OH, NO,,
COys'. PaykasnbHbIe POLICCCHI IPUHOCST HE
TOJIKO BpEJ] OpraHu3My. SIpKuM rprmMepoM
TIOJIOKUTENTBHOM POJTM 3THX COSAMHEHUI
SIBIIIETCS KIIETOYHAs CUCTeMa MMMyHHTeTa. 1
HeHTpoIBL, 1 MaKpoQary IpOU3BOIAT
MIEPOKCUHUTPUT B ObIcTpoii peakimu NO ¢ Oy,
KOTOpBIE B CBOIO OUepe/lb TeHEPUPYIOTCS STHMH
KIICTKaMH OIHOBPeMeHHO [34]. Takum oOpazom,
TIEPOKCUHUTPUT HapsTy C APYTUMU aKTUBHBIMU
areHTaMHU CTIOCOOCTBYET JIMKBUIALIMN MH(EKIIHH.

KiroueBbIM peryssTopom mpor3BOICTBA
TIEPOKCHHUTPHTA sIBIIsieTcs: ypoBeHb NO B
KieTke. KoHIeHTparys nepoKCHHUTpUTa B
KJICTKE TIOBBIIIIACTCS TP YBEIIMICHUH YPOBHS
NO. Konnerrparmst NO B KI1eTKe MOXKET
JIOCTUTaTh HECKOIIBKUX MUKPOMOJIEH, Harpumep,
TIPY B3pbIBHOM yBernueHnH ypoHsi NO Bo
BpeMsi peniepdy3un 1ociie KpaTKOBPEMEHHON
UIIIEMUH W B pe3YJIbTate JesTeIbHOCTH
[UTOKHH-CTUMYJTMPOBAHHON MHTYITMOCTEHOM
NO-cunTa3sl [22].

Humomoxcuueckoe oelicmeue
NePOKCUHUMPUMA HA MUOKAPO

Psiiom aBTOpPOB AKCIIEPUMEHTAIBHO
MOKa3aHO 00pa30BaHKe EPOKCUHUTPUTA BO
BpeMsi penepdy3un KPaTKOBPEMEHHO
nmmemuzupoBanHoro cepma [ 10, 35]. Kpowme Toro,
MCTIOJIE30BaHIE MHIMOMTOPOB 00Pa30BaHKs
riepokcHHUTpUTa (MHrHouTOpa NO-CHHTa3b1 —

-MoHomeTur-L-aprunnaa (L-NMMA) wm
(epmeHTa, TOIOOHOTO CYTIEPOKCUITMICMY Ta3e
(MnTBAP)) npenoTBpariiaet noBpexieHue
cepia Bo Bpemst periepdysum [35].

OmHIM 13 TTATOJIOTMYECKUX TIPOLIECCOB B
CEp/ILIE, BbI3BAHHBIX CIIETYFOILIEH 3a
KpaTKOBPEMEHHOM niemueit periepdysue,
SBJISIETCS| IOBPEXKICHNC SHIOTEIHSA. ITO
HIOBPEK/ICHHE MPOSIBIISICTCS. yMEHbIICHHEM
SH/IOTENTMI-3aBICUMOT0 Ba30/IJIaTaTOPHOTO
OTBETA B IIEPBBIC MUHYTHI penepQy3um.
[Ipenmonaraercs, YTO0 OHO HEMIOCPEICTBEHHO
CBSI3aHO CO B3PhIBHBIM 00pa30BaHUEM
SHIOTEHHOT'O MEPOKCUHUTPUTA
HETIOCPEICTBEHHO MpH perepdysuu [14]. Oto,
TIO-BUIMMOMY, BBI3bIBACT MOBBIIICHHYIO
BOCIIPHUMYHBOCTB TIOBEPXHOCTH SHIOTEIHS K
aJIre3uy HSUTPO(HIIOB U TPOMOOIIUTOB,
arperaryro TpOMOOITUTOB 1 aKTUBAITHIO
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HEHTPOQHUIIOB, T.€. TIPOIECCHI, KOTOPBIE OOBITHO
TMOJIABIISIFOTCS TPU (PU3HOIOTUUECKOM
SHAOTEM-ynpaBisieMoM npoussoacTee NO.
WHbexiys pacTBOpa EpOKCHHUTPUTA B
M30JIMPOBAHHBIC Ceplia KPbIC MHTHOMpPOBAIa
SH/IOTEITMI-3aBUCHMYO KOPOHAPHYIO
BazowIaTarmro. Kpome Toro, oOpasoBanme
MIEPOKCHHUTPHTA B MUOKap/IE MOKa3aHo B
TeYeHHEe 5 4acoB 1ociie perepdy3uu
(«meitpodun-zaBrucumas daza») [14].

MHorue paboThl MOATBEPKAAIOT
[IUTOTOKCUYECKOE JICHCTBHE
NEPOKCUHUTPUTA HA TKAaHU CepIIa,
HarpuMep, BO BpeMs periepdysuu nocie
KpPaTKOBPEMEHHOW UIIIEMUH H30THPOBAHHBIX
cepliel] KpbIC ¥ aHECTe3UPOBAHHBIX KPBHIC,
MIPH BOCMIAJICHUH MUOKap/la YeJIOBeKa, a
Tak)Ke B PA3IMYHBIX IPYTUX
IKCIIEPUMEHTATBLHBIX MOJIEISIX AUCQYHKIHH
Muokappa in vivo [15, 21, 35]. B
OOJIBIIIMHCTBE ATHX PadOT yKa3bIBACTCS Ha
KOPPENSLHMIO YPOBHS 9HJOTCHHOTO
MEPOKCUHUTPHUTA U HApyIIeHUN HyHKINH
cepaa. Ha puc. 2 npencrasieHa cxema
OCHOBHBIX AP PEKTOB MEepoKCHHUTpUTA 1 NO
Ha TKaHu cepana [14]. Tonpko npu
OTIPEICIICHHBIX SKCIIEPUMEHTATBHBIX
YCIIOBHUSX, KOT/Ia TEPOKCUHUTPUT pearupyer
¢ THosIaMu ¢ oOpa3oBaHueM foHopa NO
(Hampumep, HUTPO3OTITYyTaTUOHA), ObLIa
OTMEUeHa 3alUTHAS POJb EPOKCUHUTPUTA
IUIsl TKaHeu cepama [26].

3akniouenue

e [lepOKCHHUTPUT (TTEPOKCHHUTPUT-
AQHHMOH Y MEPOKCUA30THCTas KUCIIOTA)
SIBISIETCS] CUITBHBIM MOAM(UKATOPOM
CTPYKTYp OMOJIOTHYECKH BAXKHBIX MOJIEKYJI, B
OCHOBHOM, Oyarozapsi 00pa30BaHMIO B ATHX
peaxuusix cBoOoaubIx paaukanioB OH, CO;5’,
NO,.

¢ Posib NEPOKCMHUTPHUTA B OPraHU3ME HE
oaHo3Ha4yHa. [TonoKUTeNBHY0 POTb
MIEPOKCHHUTPHT UTPAET B MpoIIeccax
KJICTOYHOT'O MIMMYHHTETA, & TAKKE KaK
PEryJISITOpP HEKOTOPBIX KJICTOYHBIX TIPOIIECCOB.
B ocHOBHOM, TIEpOKCHHHUTPHT OKa3bIBACT HA
OpraHu3M OTPUIATENTFHOE BO3ICHCTBHE,
y4acTBYs B Pa3BUTUH MATOJIOTUUECKUX
COCTOSIHU KJIETOK U TKAHEM.
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+H" +CO,
HOONO <> ONOO 5 ONOOCO,
HOONO* ONOOCO;,*
¢ COs~ +-NO,
-OH +-NO o
’ COs> + 'NO,
! '

MonndunpoBaHne aMHHOKHCIIOTHBIX OCTaTKOB OEIIKOB

!

beppunremoriodus, -NO;

reMonIo0OnH

\

HOONO, ONOO’, ONOCO,

Puc. 1. Cxema BO3MOXXHBIX MEXaHU3MOB B3aMMOJIEHCTBHS (POPM TIEPOKCHHUTPUTA C AMUHOKUCIIOTHBIMU
ocTaTkamMu 6enkoB (SH-coaeprkalliuMu 1 apoMaTHIECKIMHU).

ONOOCO, — npoayKT peakiuu nepokcunutpur-anuota ¢ CO,; HOONO* u ONOOCO, * —
BBICOKOPHEPTETHUYECKHE COCTOSHHS (HOPM MEPOKCHHUTPUTA, PACTIAIAIONINXCSI ¢ 00pa3oBaHUEM
cBobOoaHbIX pagukanoB OH, NO,, CO;".
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ONOO o axmueayus [TAPC, MMII
) e Hapymenue JJHK
(k=6,7-10°) ® HUTPOBaHUE OEJIKOB

® OKUCJICHUC THOJIOB

0;
©® aI10IITO3
COL (k=2,0-10°) ® HEKpO3
[IOBPEXEHUE
MHOKAPJIA

Puc. 2. OcuoBHble 3¢ dexTsr NO U MEpOKCHHUTPUTA Ha TKaHU cepaua [14].
[MTAPC — nonu-AJ1d-pubdozocunteraza, MMII — matpukc-meramionporennasa, COJl —
cynepookcummucmyrasza, GSH — riyrarnon, GSNO — HATPO30TIyTaTHOH.
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KJIMHUYECKAA MEJIMIINHA

ABNORMAL FOLIC ACID HOMOCYSTEINE METABOLISM AS MATERNAL
RISK FACTORS FOR DOWN SYNDROME IN JAPAN

Noboru Takamura, Tatsuro Kondoh, Syohei Ohgi, Kokichi Arisawa, Mariko Mine,
Shunichi Yamashita, and Kiyoshi Aoyagi

Department of Public Health, Department of Pediatrics, Department of Molecular
Epidemiology, Biostatistics Section and Department of Molecular Medicine,Nagasaki
University Graduate School of Biomedical Sciences, Nagasaki, Japan

Background: Japan has been considered as «a folate sufficient area», since traditional Japanese
food contains an adequate amount of folic acid. However, the recent westernized food style of young
Japanese mothers may affect the intake of folic acid among them. This food style may contribute to
the occurrence of Down syndrome, which has proved to be linked to abnormal folate and
homocysteine metabolisms.

Aim of the study: To preliminary evaluate the levels of folic acid, homocysteine and other
relevant factors which are associated with folate metabolism, among Japanese women who had
pregnancies affected by Down syndrome.

Methods: Blood samples from 31 women who had pregnancies affected by Down syndrome (DS)
were obtained. 60 age-matched control blood samples were also obtained from mothers who had not
experienced miscarriages or abnormal pregnancies (CONT). Plasma homocysteine and serum folic
acid, vitamin B12, and B6 were measured and compared between DS and CONT. Furthermore, the
frequency of MTHFR polymorphism (C677T) was also investigated.

Results: Plasma levels of homocysteine were significantly increased in DS mothers (p=0.004). In
contrast, serum levels of folic acid were significantly decreased in DS mothers (p=0.0001). There were
no significant differences in the vitamin B12 and B6 levels between DS and CONT. Also, the
frequency of 5-10 methylenetetrahydrofolate reductase gene (MTHFR) homozygous polymorphism
showed no differences between DS and CONT.

Conclusion: Different levels of serum folic acid and plasma homocysteine between both groups
may suggest the difference of food style may contribute the occurrence of Down syndrome even in
Japan. Although there was no significant difference in the frequency of MTHFR polymorphism
between the groups, probably because of inadequate number of samples, further studies may
contribute to the understanding of the occurrence of Down syndrome in Japan.

Key words: folic acid, Down syndrome, homocysteine, 5-10 methylenetetrahydrofolate reductase
gene (MTHFR)



