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KJIMHUYECKAA MEJIMITUHA

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)
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HAPYHIEHUSA METABOJIU3MA TOMOIIUCTEUHA, 3ABUCUMOTI'O OT
®OJIMEBOU KUCJIOTBI KAK PEAJIBHBIN ®AKTOP PUCKA
CUHAPOMA JIAYHA B AIIOHUHU

Hobopy Takamypa, Tanypo Kongo, Cuoxu Ooru, Kokucn Apucasa, Mapuko Mune,
Cynuunm SImacura, Kuocu Aosirn

Kadenpa odmecTBeHHoro 3apaBooxpanenus, kaeapa nequarpun, kadeapa
MOJIEKYJISIPHOM 3MTUIeMHOJIOTHH, OT/IeJ1 OHOCTATHCTUKH, Kadeapa MoJIeKyJISIPHO
MeIMUMHBI,

Broicmast mkoJia onomenuuuabl, Haracaku, Sinonus

Oob6ocHoBaHMe: SIMOHKS CUUTACTCS KPETHOHOM C IOCTATKOM (POJIATOBY, MOCKOJIBKY
TPaIUIIMOHHAS STIOHCKAs MHIIA COACPKUT JOCTATOYHOE KOJIMUECTBO (HOJIMEBOM KMCIOThI. OIHAKO
HaMCTHUBIIAACA B IMOCJIICAHEC BPEM «KEBPOIICU3 AL o6pa3a IIUTaHUSA MOJIOABIX SAITOHCKUX MaTepeﬁ
CIToco0Ha TOBJIUATH HA UX MOTPeOIeHNE (POTNEBON KUCIOTHL. DTO MOKET BHI3BATh YBEIUUCHIE
4acTOThI CHHIpOMA J[ayHa, MOCKONBKY TOKa3aHO, YTO MOI0OHOE MATAHUE CBS3aHO C MATOJIOTHEH
MeTabonu3Ma oaToB U TOMOLMCTEHHA.

e b0 HACTOSAETO UCCIIEAOBAHMS SBIISCTCS IEPBOHAYAIIbHAS OIICHKA YPOBHS (hoTHeBoi
KHCJIOTBI, TOMOLIMCTEHHA U APYTuX (HakTOPOB, CBA3AHHBIX C (POJIATOBBIM META00IN3MOM Y STIOHCKUX
JKCHIIMH, Ybsi OEPEMEHHOCTh ObITa OTATOIIEHA CUHIpoMoM JlayHa.

MeToabl uccsie0BaHusA: bouti nomyydeHsl 00pasiibl KPOBH OT 31 )KEHIIMHBI, Ybsl
OepeMeHHOCTH OblIa oTsromieHa cuaapomom layna (CJ]). Takxke Oblau mosyuensl 60 00pa3ios
KPOBH OT JKSHII[IH COOTBETCTBYIOIIETO BO3PACTA, YbsS OEPEMEHHOCTD HE 3aKOHUMIIACH BBIKHJIBIIICM
WK matojorueii 6epeMeHHOCTH. BblTo MpoBeeHO H3MEPEHUE U CPAaBHEHHE FTOMOIIMCTEHHA TUTa3MbI U
CBIBOPOTOYHOM (ONMEBON KUCIOTHI, BUTaMHHA By, 1 Bg Takxke OblTa H3yveHa yacToTa mommMopduzma
MTHEFR (C677T).

Pe3yabTarbl: YpoBeHs roMOIMCTENHA TUIA3MbI OBLT 3HAYNTEIBHO YBEIMUCH Yy MaTepei u3
rpymmst CJ1 (p=0.004). HarpoTus, ypoBeHb (homreBoli KUCIOTHI CBIBOPOTKH B IAHHOM TPYIIIE MaTepen
obu1 cymectBerHO cHkeH (p=0.0001). 3HaunMOoii pa3HUIIBI B KOJHYEeCTBE BUTAMHHOB B, 1 By Mexy
JBYMS TPyTIaMH BBISIBICHO HE ObUT0. YacToTa rOMO3UTOTHOTO MOJIMMOp(hHU3Ma reHa pexykrassl 5-10
METHJICHTETparuApoQoiaTa He BBISIBHIIA PA3THIMI MEXITY IBYMsI TPYIIIIaMH.

3akirouenue: PasHelit ypoBeHb CHIBOPOTKH B (DOIHMEBOI KHCIOTE U MJIa3Me TOMOLICTEHHA B
JBYX TpyMIax MO3BOJAET MPEANON0XKNTD, YTO U3MEHEHHUS B 00pa3e MUTAHUS MOXKET BbI3BATh
yBEJIMYEHHE YacTOThI cuHApoMa [layHa naxe B SAnoHun. XoTs 3HAUUMBIX pa3inyuil B 4acTOTe
noaumopduzma MTHFR mexay nBymst rpyrnnamMu BeISIBICHO He ObIIIO, BO3MOYKHO, BBHIY
HEIOCTATOYHOTO KOJIMYECTBa 00pa3IoB, JalbHEHIIINE HCCIENOBAHUS MOTYT BHECTH SICHOCTH B
MMOHMMAaHHUE YacTOThl cuHpoma JlayHa B SmoHuu.

KntoueBsie cnoBa: Qonmesas kuciora, cuaapom JlayHa, TOMOLMUCTEHH, TeH 5-10
MeTuneHTeTparuapodonara pexykrassl (MTHFR).

Introduction

Down syndrome (DS [MIM 190685]) is the most common genetic cause of human mental retardation, with
an incidence of approximately 1 in 600 to 1000 live births [1]. It is estimated that 1 in 150 conceptions have
trisomy 21 and that 80% of these are lost during early pregnancy. It has long been recognized that the risk of
having a child with trisomy 21 increases with maternal age [2]. For example, the risk of having a liveborn with
Down syndrome at a maternal age of 30 is 1 in 1000 and at a maternal age of 40 is 9 in 1000 [3, 4].

Down syndrome has also been linked to the abnormal metabolism of homocysteine, which is led by variants
in a critical folate metabolizing enzyme [5]. A thermolabile variant of 5-10 methylenetetrahydrofolate reductase
(MTHFR) has been described in which a cytosine-to-thymine nucleotide (C677T) occurs, causing relatively
reduced enzyme activity [6].

Although several studies have been performed on the causal relationship between
homocysteine metabolism and Down syndrome in Western countries, there is scant data on
folate metabolism in Japan, since Japan has been considered to be a «folate sufficient area» [7]. However, recent
westernized food choices among young mothers may affect the incidence of Down syndrome in Japan.
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In this study, we focused on the levels of homocysteine, folic acid and other relevant factors which contribute to
homocysteine metabolism among mothers of Down syndrome children in Japan.

Key words: Down Syndrome, Folik Acid, homocysteine, polymorphism, 5-10 methylenetetrahydrofolate

reductase (MTHFR)

Materials and Methods Study participants

Before the study, ethical approval was
obtained from the special committee of
the Nagasaki University School of
Medicine (project registration no.
0207160007). Blood samples from 31
women who had a pregnancy affected by
Down syndrome (DS) were obtained at
Nagasaki University Hospital. Mean age
was 42.9 years. Blood samples of control
mothers (CONT), who had experienced no
miscarriages or abnormal pregnancies,
were obtained at several clinics in
Nagasaki city (see Acknowledgement).
In all cases, informed consents were
obtained. There was no significant
difference between each group's mean age
(42.9+8.3 and 42.9+9.5 years old,
respectively, p=0.74).

Hematochemical analyses

Plasma homocysteine, serum folate and
vitamins B12 and B6 were measured in
mothers of children with Down syndrome
and in control mothers. Plasma
homocysteine and serum vitamin B6 were
measured using high performance liquid
chromatography (HPLC). Serum folic acid
and vitamin B12 were measured using the
chemiluminescent immunoassay
radioimmunoassay (CLIA) method.

Genotype analyses

Genomic DNA was extracted from
blood cells using a QIAamp DNA blood
mini kit (Qiagen, Tokyo, Japan). The
MTHFR was amplified by polymerase chain
reaction using the following set of primers:
sense: 5'— CTG GGA AGA ACT CAG
CGAAC — 3" antisense: 5' — GGA AGG
TGC AAG ATC AGA GC —3..

The presence of the C677T mutation
within the MTHFR gene creates a Hinfl
restriction site that is detected by the
appearance of 226 and 165 base pair fragments
on 2% agarose gel.

Statistical Analysis

Results of continuous data (e.g., folic
acid, homocysteine, and vitamins B12 and
B6) are expressed as means = SD.
Comparisons between groups were
evaluated with the Mann Whitney test. For

count data (e.g., the number of individuals
with each genotype), comparisons of
percentage between groups were evaluated
with the %2 test.

Results and Discussion

Plasma levels of homocysteine were
significantly increased in mothers of DS
children compared with the control group
(8.98+2.09 vs. 7.80£1.77, p=0.004). Serum
levels of folic acid were significantly
decreased in mothers of DS children
(6.43£1.38 vs. 9.88+3.60, p=0.0001). In
contrast, there were no significant
differences in vitamin B12 and B6 levels
between DS and CONT groups (data not
shown). Furthermore, analysis of the
frequency of MTHFR homozygous
polymorphism showed no differences
between DS and CONT (10.6% vs 7.1%,
p=0.85), probably due to an inadequate
number of samples.

In this study, we demonstrated the
possibility that a difference in mothers diets
may contribute to the occurrence of Down
syndrome in Japan. Less attention has been
paid to the importance of folate intake during
pregnancy in this country since Japan has been
considered to be a «folate rich country» based
upon its traditional food style that includes
abundant vegetables and rice. On the other
hand, it has been noted that food choice
among young Japanese has been rapidly
westernized [8]. Already in the United States,
the Food and Drug Administration (FDA)
recommended the addition of folic acid to
enriched grain products in 1986 and made
compliance mandatory by 1998 [9]. In the
future, such an interventional policy to reduce
the occurrence of Down syndrome may also
be needed in Japan.

Our preliminary study suggests the
importance of folate intake among Japanese
reproductive-aged women. Further
molecular epidemiological studies, as well
as nutritional education to emphasize the
importance of folate intake, may be
beneficial for the effective prevention of
Down syndrome in Japan.
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CUMVYJIBTAHHBIE OIIEPAIIMA Y BOJIBHBIX OCTPBIM XOJIEHHUCTUTOM
B. b. Ocunos

T'omesibckasi ropoackasi KJIMHUYECKasi 00JIbHUIA CKOPOH MeIUIIMHCKONW MOMOLIHU

OO000111eH OMBIT BHIMOIHEHUS] CUMYJITAaHHBIX ONEpaLuii BO BpeMs J1alapoCKONUYECKON
XOJIELUCTIKTOMHUH y OOJIBHBIX OCTPBIM XOJIEHUCTUTOM B I'OMENIBCKON TOpPOACKOM
KJIMHUYECKON OOJIBHUIIE CKOPOI MEIUIIMHCKOM oMoty 3a nepuof ¢ 1995 mo 2003 rox. Ha
OCHOBaHUM aHaJln3a Pe3yJIbTaToB 145 coueTaHHBIX BMEIIATENbCTB, U3YUEHHS] U3MEHEHUH
unaekca APACHE II B rpynnax cumMyJibTaHHBIX ONEPALUN U JIAIapOCKOINYECKUX
XOJIELUCTIKTOMMUIM, a TaK¥Ke MPENIECTBYIOIIUX UCCIEA0BAHUMN 110 MUKPOOHOIOIHUECKUM

ACIICKTaM OCTPOr'0 XOJICUCTHUTA ITPEACTABIICHO 000CHOBaHHE BO3MOKHOCTH BBINOJIHEHUS
CUMYJIbTaHHBIX onepaunﬁ y OOJIBHBIX OCTPBIM XOJICOHUCTUTOM.

KitoueBbie ciioBa: CUMyJIbTaHHAs ONIEPALIMS], JTAMTAPOCKOMMYECKAsl XOJIECHUCTIKTOMUSI,
OCTPBI XOJIEUUCTHT.

SIMULTANEOUS OPERATIONS FOR PATIENTS WITH ACUTE
CHOLECYSTITIS

B.B. Osipov

The experience of performance simultaneous operations during laparoscopic
cholecystectomy for patients with acute cholecystitis in Gomel emergency hospital between 1995
and 2003 is summarized. Grounded on analysis of outcomes of 145 operations, the analyses of
changes of an index APACHE II in groups simultaneous operations and laparoscopic
cholecystectomy precursor researches on microbiological aspects of an acute cholecystitis the
indications and contraindications to performance of similar interferences are formulated.

Key words: simultaneous operation, laparoscopic cholecystectomy, acute cholecystitis.



