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Objectives: Methylenetetrahydrofolate reductase (MTHFR) mutation are commonly associated with
hyperhomocysteinemia, and through their defects in homocysteine metabolism, they have been implicated
as a risk factor for recurrent spontaneous abortion. Recent report describe that 28-bp tandem repeat
polymorphism in thymidylate synthase enhancer region (TSER) that influence enzyme activity would
affect plasma homocysteine level. We have investigated the relationship between TSER genotype and
plasmahomocysteine level in 54 patients with recurrent spontaneous abortion.

Methods: Plasmahomocysteine level was measured by fluorescent polarizing immunoassay. MTHFR
mutation (C677T and A1298C) was identified by PCR-restriction fragment length polymorphism assay
and TSER mutation was analyzed by PCR method. The data were analyzed using the program SAS 8.2
for Windows.

Results: Tota homocysteine level was significantly higher in MTHFR 677TT genotype (9.80+3.87
pmol/L) than MTHFR 677CC genotype (8.14+1.74 pmol/L) in Korean patients with unexplained
recurrent spontaneous abortion (p=0.0143). However, the plasma homocysteine level was not
significantly different in the MTHFR 1298AA (8.42+2.65 umol/L) and 1298CC (6.09+0.32 umol/L;
p=0.2058) and, TSER 2R2R (8.61+1.68 pmol/L) and 3R3R (8.05+2.81 pmol/L; p=0.9319) mutant
genotypes, respectively. In this study, we found the combination effects of TSER and MTHFR C677T
genotypes. Plasma homocysteine levels were the highest (11.47+4.66 umol/L) in individuals with
TSER 3R3R (8.05+2.81 pmol/L) and MTHFR 677TT (9.80+3.87 umol/L) genotypes. Individuas with
a combination of both TSER 2R2R/2R3R and MTHFR 677CC/CT genotypes (7.69+1.77 pmol/L) had

: ) 463-712 351,
;I'el: (031) 780-5762, Fax: (031) 780-5766, e-mail: nkkim@cha.ac.kr or namkkim@hanmail .net
(RO5-2003-000-12250-0)

- 183 -



lower plasma homocysteine levels than TSER 2R2R (8.61+1.68 pymol/L) and MTHR 677CC
(8.14+1.74 ymol/L) genotypes, respectively. The effect of MTHFR polymorphism in the homocysteine
metabolism appears to be stronger than that of TSER polymorphism.

Concdlusion: Although gtatigticaly not significant, we found the elevated level of plasma homocysteine
in combined genotypes with TSER and MTHFR (C677T and A1298C) in Korean patients with
unexplained habitua abortion. In this study, we reported the possibility that TSER polymorphism is a
genetic determinant of plasma homocysteine levels in the Korean patients as well as MTHFR C677T
polymorphism. A large prospective study is needed to verify our findings.

Key Words: MTHFR, TSER, Homocysteine, Habitual abortion
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(p=0.0143;
Table 1). MTHFR A1298C % 52

: (AA)

Table 1. MTHFR C677T, A1298C, TSER genotype and gene frequencies with homocysteine concentration in patients
with habitual abortion

Genotype No. of case (%) Homocysteine (umol/L)  p-value for homocysteine comparison
MTHFR C677T
cC 20 (37.04) 8.14+1.74 0.0143"
CT 23 (42.59) 7.0441.99
TT 11 (20.37) 9.80+3.87
MTHFRA1298C
AA 37(71.15) 8.42+2.65 0.2058"
AC 13(25.00) 6.98+2.44
cc 3( 385 6.09+0.32
TSER
2R2R 2( 3.70) 8.61+1.68 0.9319”
2R3R 16 (29.63) 7.8442.16
3R3R 36 (66.67) 8.05+2.81

"mean+ SD, “"Analysis by Cochran-Mantel-Haenszel Statistics
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Table 2. Mean plasma homocysteine concentration associated with TSER and MTHFR C677T genotype in habitua

abortion

TSER genotype MTHFR genotype  Frequency (%)

Plasmahomocysteine  p-valuefor homocysteine

(umol/L) comparison
MTHFR C677T: All subject (n=54) 8.01+2.57
3R3R TT 5( 9.26) 11.47+4.66
2R2R/2R3R TT 6(11.11) 841+2.73 0.0534"
3R3R CCICT 31(57.4) 7.5042.02
2R2R/2R3R CCICT 12 (22.22) 7.69+1.77
MTHFR A1298C: All subject (n=52) 7.97+2.60
3R3R AA 22 (42.31) 8.54+3.05
2R2R/2R3R AA 15(28.85) 8.25+2.00 0.8537"
3R3R AcCICC 12 (23.07) 6.99+2.30
2R2R/2R3R AcC/CC 3( 577 6.35+2.06

"mean+SD, ~Andysisby ANOVA Statistics

37, (AC) 13 ,
(co 2 .
842, 6.78, 6.09 ymol/L AA
(p=0.2058; Table 1).
TSER (2R2R) 2
(2R3R) 16 (3R3R)
36 :
861, 7.84, 805 umol/L  2R2R

(p=0.9319; Table 1).

2. MTHFR C677T TSER

MTHFR C67/T TT CC/ICT , TSER
3R3R  2R2R/2R3R
4
. TSER 3R3R
MTHFR C677T TT 11.47 pmol/L,

2R2R/2R3R  TT 841 pmal/L, 3R3R  CC/CT 7.50
pumol/L, 2R2R/2R3R  CC/CT 7.69 pmol/L  3R3R
TT

(p=0.0534; Table 2; Figure 1A).

3. MTHFR A1298C TSER

MTHFR A1298C CC AA/AC )
TSER 3R3R 2R2R/2R3R
4
. TSER
3R3R MTHFR A1298C AA 854 pmol/
L, 2R2R/2R3R  AA 825 pmol/L, 3R3R  AC/CC
6.99 pmoal/L, 2R2R/2R3R  AC/CC 6.35 pmol/L
, 2R2R/2R3R
AA 3R3R AC/CC 3R3R  AA
2R2R/2R3R  AC/CC
(p=0.8537; Table 2; Figure 1B).
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