CHAPTER V
DISCUSSION
Down syndrome, or trisomy 21, is a complex genetic disease resulting from the

presence of three copies of chromosome 21. It is the leading genetic cause of mental

retardation and is estimated to occur QfE 150 conceptions and ~1/600 — 1,000 live

births. The origin of the extra chron INES S Mmatcanal in 95% of cases and is due to the
failure of normal chromoso ' si0sis (non disjunction). Despite its

prevalence and conseguent 3 blocheémical™anés. molecular mechanisms  the

predispose to materna . Until recently, the only well

established risk factor f@fDo ' l' cl maternal age and the associated

risk increase exponentia

A dietary folate a Sult in DNA hypomethylation™

3, DNA strand breaks > #% A 35‘36, defective chromosome

< . 34,37,106,107 ¥ i 1 31,108,109
recombination an ;;:'-,—— oM g gregation. It has therefore

been suggested that gene- nutn Tinterach affecting the one-carbon metabolism
may increase the ris ‘_‘ " :

On the basisioli e i methyl metabolism can

-
lead to DNA hypomethyldtion and abnorma mosomgregation. In this study, we
aim to find out the associafiambetween MTHAR!I MTRR and MTR oolymorphisms in Thai

mothers who hﬂ %ﬂ Qhﬂ;&l Mdﬁnuﬂ ’]ozl ne the prevalence of

MTRR 66A->G and MTR 2756A->G ingThai populaties,

Qwr}ﬁﬂi&ﬂ /‘vﬁl-m /gd?w q@m&q a & Thai mothers
having cﬁuldren with Down syndrome and 186 controls. There were no significant
differences between groups in term of mean age at conception (x2:0.034, P =10.85).

Our results do not support the presence of an increased risk of Down syndrome
in mother carriers of the MTHFR 677T allele in Thai women population. These results
were consistent with previous four case-control studies as shown in table 2.

In this study, 186 control individuals were found to have the 677T allele

1

frequency of 0.15. Which is consistent that of 0.15 ™' and 0.142 " reported in the
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previous report in Thai population and 0.164 in the Indonesian population.117 However,
the frequency in Southeast Asia is relatively low when compared with the 677T allele
frequencies of 0.41-0.48 among Hispanic 27‘"8'"9, 0.4 in Sicily, 0.24-0.43 “in Europe,
0.34 among European American, 0.352 in Japan and 0.38 in China.”'"* However, the T
allele frequency of 0.06 among African is lower than ours.

We further analyzed the MTHFR 1298A->C polymorphism among the same

samples. The frequency of varia 0, G allglel i Thais was found to be 0.28 which

consistent with that of 0.25 reported & C u'ation in previous study101 and
0.20 reported among Chir ulation ' Europe, it is responsible for

0.35 in Netherlands, 0.33 in owever, we did not find any

significant differences in ¢ h control mothers.

g
8C allele frequency among
,\ asians. These suggest that
rohisms are depended on

population ethnic. The reas any population still unclear, the

possible explanation of the o,.v: cie: allele and 1298C allele in Thai

population are cause founder effé: ional studies should be conducted

to evaluate the reaso ,L_.-.';;;.';;.....-..-....,............-..;m.:i THFR polymorphism in

different ethnic groups:

ag by MTHFR genotype distribution, the previous reports on

o i AT NN Ty o oo

geographical

e AL T

haplotype distribution. In addition, this study evaluates the association between

This may explali

genotypes of each polymorphisms and risks of mother for having children with Down
syndrome.

In case of MTRR polymorphism, 186 control individuals Thais were found to
have the 66 G allele frequency of 0.28. In North American, it is respondsible for 0.47
“0.56 *in Irish and 0.53 in Sicily.‘w The frequency of the MTRR 66G allele were not

significant higher among case mothers than among control mothers in our study
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()(2 =0.086, P = 0.769). However, there is no published data on allele frequencies or
genotype distribution in Thais before that we had more difficulty evaluating potential
bias in the association between MTRR and Down syndrome.

Furthermore, we analyzed the MTR 2756A->G polymorphism among the same
samples. The frequency of variant G allele in Thais was found to be 0.15 which

consistent with that of 0.10 reported among Sicily population. © However, The

frequency of the MTR 2756G allel > W r Wsignificant higher among case mothers

; P = 0.575). As same as MTRR
;_‘

66A->G, there is no ppublishease @ or genotype distribution in
Thais before. / \\\

different geographical are \\‘ epanmes observed among

The allele freque ary among populations in

n outhern Europe. ®

We hypothesize ; r gor -n *u \1\0

MTR are associated with thé'ri fac (¢ ..-I' OF-haviho cf \ ren with Down syndrome similar
darec \We'

sms of MTHFR, MTRR and

alyzed each locus separately and,
then combined loci. We -on,_:::g_».;_,;.g,-u,,a._' ence in genetic polymorphisms

distribution of MTHFRs MTRE —and cefween case_momers and control mothers.

Single locus analy3|s 'II - s nshow association between
J
all genotypes and risk or havmg children W|th Down syndrome in Thai woman

’*“FF‘ITE; Wj VTP e voveen o
s was found, ei

combined genotyqp ers

TS A e
examines aplotypes ‘and Trisk of mother for having

children with Down syndrome. We failed to find any difference in the frequency of this
genotype between case mothers and control mothers.

In addition, a previous study indicated that the 677C->T mutation in the MTHFR
gene was a risk factor in mothers aged 30 years old or less to have children with Down
syndrome527. Of our 109 case mothers, 32 were < 30 years old when their Down

syndrome children were born. 64 out of 186 control mothers were < 30 years olds.
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There were no significant differences between groups in term of mean age at
conception (X2=0, P = 1). We found no significant difference in genetic polymorphisms
distribution of MTHFR, MTRR and MTR between these two groups. However, Hassold et

found no evidence of age-related alterations in genotype frequencies at either
MTHFR or MTRR of mothers having children with Down syndrome. Thus, our results do

not support that SNPs in folate metabolism is a age-related risk factor in mothers having

children with Down syndrome.

Cautiously, our case m us. Because of Trisomy 21 can

J
be resulted from non disjun erns (7@"18' (25%) meiosis but we
did not determine this. In a osis | or meiosis Il. A further

study should determine the \& meiotic stage of the extra

chromosome. Although, the ' \ = » ~ to be maternally derived.
Hassold et al “*found n n F‘“’ e Q DEe \‘ genotype and the stage
i "' iStributic

of origin of trisomy, sin otyRic O

ere similar for MI- and MII-

#‘F
derived cases. Additionally Motjenly pa __ i, of PR, MTRR and MTR enzymes

which are responsible for ele¥ .-f_‘f.: Acyé vels, the other enzymes in folate-
: =
homocysteine metabolism -»;r._r-h'.- 1.-..__,-; —sythase (CBS), betaine
methyltransferase, tr 'l"‘-';g-‘_-_,'-f:f-‘__:: cyine  thetihylenetetranys ‘ ofolate dehydrogenes/
X oy

methylenetetrahydrofolat ® ate synthese (MTHFD1)

and s-adenosyl homocysteine hydrolase should be documented to their susceptibilities
o

for having Chlldrﬂqurwrﬁ Wﬂg Wﬂtﬂtﬂ fﬁa previous results on

trisomy 21 were f@ftuitous and that maternal folate polymorphism have little, if any,

o am o
mdependa wm t rwmeﬁ Er]evious study
failed to otqserve a decline in the occurrence of trisomy 21 following folic acid food

fortification.” This idea suggested that other susceptible genes may be responsible for

nondisjunction in addition to the effects from genes in folate-homocysteine metabolism.
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