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The Relationships between Homocysteine, Folate, MTHER
and TSER Polymorphism for Osteoporotic Compression Fracture in
Postmenopausal Women
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Purpose: To analyze the relationships between homocysteine, folate, MTHFR and TSER polymor-
phism for postmenopausal women with osteoporotic compression fractures.

Materials and Methods: Forty-three postmenopausal compression fracture patients and as many
normal controls were included. The plasma homocysteine and folate levels were measured using
a FPIA (fluorescent polarizing immunoassay) kit. The MTHFR and TSER genotypes were amplified
by PCR (polymerase chain reaction) and separated by RFLP (restriction fragment length polymor-
phism) in a 3.5% agarose gel.

Results: The plasma folate level was significantly lower in the postmenopausal women with
osteoporotic compression fractures, particularly in the MTHFR 677CT and TSER 2R (-) genotypes.
However, the plasma homocysteine level and MTHFR C677T polymorphism were similar to the
control group.

Conclusion: A low folate level and the TSER 2R (-) genotype can be associated with osteoporotic
compression fractures in postmenopausal women.
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Table 1. Baseline Characteristics in the Postmenopausal
Compression Fracture Patients and Control Subjects

Patients (n=43) Controls (n=43) p-value

Age (years) 69.16 6297
pHey (hg/mL)  1018+04944 9913+£04944 07577
Folate (nmol/L) 6.871+07346 1279+1334 0.0002
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Table 2. MTHFR C677T Genotype Distributions in the Postmenopausal Compression Fracture Patients and Control Subjects TESR

Patients (%) Controls (%) OR 95% Cl p-value
CC 13 (30.2) 9 (209 1,000 - -
CcT 23 (635) 24 (55.8) 0.6635 02381 to 1,849 04525
T 7 (16.3) 10 (23.3) 0.4846 0.1338 to 1,755 0.3406
CT+TT 30 (69.8) 34 (79.1) 0.6109 0.2289 to 1.630 0.4590

Table 3. TSER Genotype Distributions in the Postmenopausal Compression Fracture Patients and Control Subjects

Patients (%) Controls (%) OR 95% Cl p-value
2R (+) 8 (18.6) 18 (41.9) 1.000 - -
2R (9 35 (814) 25 (68.1) 3.150 1184 to 8.381 0.0335

Table 4. Plasma Folate Levels in the Postmenopausal Com-
pression Fracture Patients and Control Subjects according to the
MTHFR C677T Genotype

N  Patients+SEM N Controls+=SEM p-value

Table 6. Plasma Folate Levels in the Postmenopausal
Compression Fracture Patients and Control Subjects according to
the TSER Genotype

N PatientstSEM N Controls=SEM p-value

Total 43 6871+£0.7346 43
CC 13 8.162+1794 9
CT 23 6.163+08593 24
T 7 68011248 10

CT+TT 30 6312+07122 34

12,79+1.334 0.0002
10,10£2.107 0.4945
15,242,088 0,0003
9.350+1.341 02039
13.51+1,584 0,0002

Table 5. Plasma Homocysteine Levels in the Postmenopausal
Compression Fracture Patients and Control Subjects according to
the MTHFR C667T Genotype

N  Patients+ SEM N Controls+SEM p-value

Total 43 10,18+04944 43 991306911 07577
CcC 13 10.43+1.161 9 9217+1076 04723
CT 23 1029+£05481 24 1027+£1134 09862
T 7 9306+1317 10 9676+0.8225 08047

CT+TT 30 10.06+05143 34 10.10+£0.8305 0.9739

677CC, 677CT, 677TTE Y] Hl&=7} =i} 2hato]
Al ZFZF 99H(20.9%), 24Y8(55.8%), 1078(23.3%)} 13
H(30.2%), 23%8(53.5%), 7H(16.3%) 2.2 JEL} &4
8F210] §-24ko] 110w (Table 2), homocysteine %
T ESE tx7d FRAEOIA 22 9.913+0.6911
mol/Le}t 10.18+0,4944 mol/LZ YERA §-2J8t X}
o|7} R AcHp=0,7577; Table 1, 2).

o ARG AL 9R (-0 AL} 9R (+)o] AL
Hlef 31581 Ethad gErEAeY 9ol =skor
(p=0.0335; Table 3), 2R (—)Fol|A] folate ¥%=7}

Total 43 6871x0.7346 43 12791334 0.0002
2R (+) 8 6338x£1432 18 1401£2393 0.0519
2R () 35 6993+08486 25 1192+1537 00039

Table 7. Plasma Homocysteine Levels in the Postmenopausal
Compression Fracture Patients and Control Subjects according to
the TSER Genotype

N PatientstSEM N

Controls+SEM  p-value

Total 43 10.18+£0.4944 43 9913£06911 0.7577
2R (+) 8 9605+08369 18 10.14+1411 08105
2R () 35 1031+05791 25 9749+06476 05275

6.993+0,8486 ng/mlL & 99 QA o
H(p=0,0039; Table 4-7).
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Thymidylate synthase (TS) gene-2 18 A ¢
Qo] X8}, 5,10—methylenetetrahydrofolate )
=20 pyrimidine $4J, DNA $43} EA51-g-of 4]
deoxynucleotideE &35t dUMP7} dTMPE %1 2H]
=g & 423t 40|y, TSE 5—fluorouracil (5—FU)
7} raltitexed (RTX) 22 FAARFAY Fod
targeto] BF”. TS 4= 5 —untranslated region
(5’-UTR) F&elA 270@2R) = 370(3R)Y] 28—bp
tandem repeats 7}A+&=4H 3Ro| 2RET} mRNA F4
A Ao 2,6-3.65 Tt metd 2Ro| 3R
AR} B gFo] o] mad] SHdw7t SRE T Hof X,
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3 E
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