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[ ABSTRACT] Aim To investigate the relationship of plasma homocysteine (Hcy) level and genetic polymorphisms of
methylenetetrahydrofolate reductase ( MTHFR) C677T and cystathionine B-synthase ( CBS) T833C related to homocysteine
Methods Plasma Hcy level was measured

MTHFR genetic C677T polymorphism was determined by polymerase chain re-

metabolism with carotid intima media thickness (IMT) in type 2 diabetic patients.
by enzyme linked immunosordent assay ( ELISA) .
actiorr restriction fragment length polymorphisms (PCR-RFLP) , and CBS T833C polymorphism was determined by amplification re-
fractory mutation system ( ARMS) method, carotid intimalmedial wall thickness was determined by the use of the duplex ulira
sonography. Results The genotype frequency of diabetics with thicked IMT was different from that of diabetic patients with
nomal IMT and control groups (P< 0.05). Plama homocysteine levels were markly higher in patients with MTHFR or CBS ge-
netic mutation than those in patients without mutation in each group. IMT in MTHFR or CBS genetic mutation were thicker than
those in patients without mutation in diabetic group. Conclusion Mutation of MTHFR or CBS can both cause the elevation of
plasma homocysteine level so as to induce the onset of arteriosclosis in diabetics.  Their genetic mutations are possibly the impor-

tant mechanism of macroangiopathy in diabetics.
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EEHEMBHIIZI I REERERE, £+ F 66
i, 4 61 17, F#% 48.7 £11.9 &, ¥ Fm EF 161
Bl, F B 99 7, & 62 7, Fi4 49.0E8.7 ¥ . i
KHE WHO1999 F A7, HARBEE 1 FUAWE
HHERAER EHer¥H, £HY 2 2B RFH
EAFAO M BRI AMERE. BRFEER
B fk T 2 R4 4 W A: F3h ik MT E% 4
(IMT< 1.0 mm) % 3% 5 fic IMT 3% /& 41 (IMT 2>1. 0
mm) o
1.2 i

ZHNEESI0h EEERNE#KML S mL,
EDTA #i %, 1 h W¥ AR KB &, B #-20 CIR 7 &
6, Hey M % A % E Diazyme £ % ¥ HCY f R B BX
fE IR &
1.3 FEpkBERE

£ i 12 [5] FSAOTE-DU6 % # X, L % 5~ 12
MHz. %43 BUWEML, BB B4t 5 0 R B, &
B E M. £ XK B fk BRIk E
B mEKBBFTNE. YFE L0 RENE.
RSN = B EE B R, AR RIZ TR
kK EENEARTE FESRTBZENER
B ENAREE 1an &AW 3 %, MEFHEN
%4 By T &Y,
1.4 BREMEER N XER B

FRHBRAERFAELEH DNA. LR A B4k
RO —FR#&| F K % &M 77 % 44 MTHFR £, £ B
SCHR[ 5] 381 41 % 51, IE X 5°-CAAAGGCCACCCC-
GAAGG-3" K X 5’ -AGGACGGTGCGGTGAGAGTG- 3,
KR AR Z A4 10 pmol/L 3| 47 1 UL, 2.5 mmol/L
dNTP 2 UL, 10 X Buffer 3 ML, Taq DNA 48 1 u &
DNA 4K 1 ML, B R % 30 ML, R A& 94°C
T4 M 5 min, F 94 CF £ 1 min 60 CE 4 30s.72°C
FE {8 1 min, 7&3F 30 %k /& 72 ‘CHE# 7 min. H PCR f*
#7110 VL, /i A\ Hinf T % 3 u, Z Bt 1L BSA 2 UL, 10 x
Buffer 2 VL, 37 CW 3T &, 2% 3 g 4% % X o W &
%R,

KR HEARTER T EEN CBS £HA,
ZH X B[ 6] ® it 5 4 F 7, IE X 5°-GGAGAAGI-

GTCCTGGATGCA-3, B # K X 5°-CCCTTCGGGATC-
CACCCCAA-3°, ® & R X 5’-CCCTTCGGGATC-
CACCCCAG-3" o R AR R @H 10 pmol/L 5147 1 WL,
2.5 mmol/ L. dNTP 2 ML, 10 x Buffer 2 M, Taq DNA %
4 1u X DNA ##K 1 UL, 24K R K25 W, R4
% % 94 CTRAZ % 5 min, B 94 CE& ¥ 1 min.58 CE %
90 .72 CHE# 90 s, 13 35 K & 72 CE f# 7 min, 0.
8% 37 g A Ut P e ok 5
1.5 BitFEE

HHEEHA AR, HEAREIFEFNL
REER k. T EBERA 2 ts kBT, FE
KR A SPSS11. 0 T HAT R T 4T

2 G R

2.1 HREMEMERTREFREGSEEER
T

MTHFR %: 43 B 19 Fr B R 246 bp, #4%E Hinf 1
B ) BEKFE AR 73 9 = Fh BRI BY: T/ T i & 24
T/IC &AM M C/C HAMER (B 1, Figue 1),
CBS R 1% H i) 7 B A 870 bp, 434 C/ C BFAE Y,
C/T RERZBMKTIT 46 RAZR (K 2, Figure 2)
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1. BEMOSMERTRES C677T S R = Him i ¥ 8 5k
BKE 19 DNA Sbyimbiil; 2 AREMAE T T/T AL 3.5.7.8
NRBRET CIT A 4.6 HEFAEAET C/C L,

Figure 1. Agarose gel result of MTHFR C677T allele polymorphism
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2. BEEREE 4R & B T833C T £ B A= 4 B A 4R AR AR R Ik (B
1 9 DNA 5 Ftbrifl; 2.4.5.8.9 AB A L& F T/T A 3 AR

diGT C/CR; 6.7 HRBKRETTICH,

Figure 1. Agarose gel result of CBST833C allele polymorphism



CN 43-1262/R #EF) kgL 44 & 2005 5 13 E5 2 197

2.2 BEPMSMERT R B E F B A F A& E R
VK]

X HEZH MTHFR 25 BRI 2 00 28 73 A A T 5546 56 ]
iR SFERE MT EFARZER LR EEP>
0.05) . ¥EJRHR IMT 18 240 C.T S &KW 54 5 1E
WXTHRA R BE PR IMT IEH HEREREZE L(P
< 0.05) . FEJRE IMT 3G EH T/T 45 8.T/C =&
B Je C/ C 4l & BRI Z 5 A 508 JR R IMT 1E % 40 O
WA ZR AR ER X (P< 0.05 K 1,Table 1) .

2.3 BB S EERBMFLEREME S

X HEZH CBS 2[RI R AT 73 A7 AT 45 or B R A e
5¥ERm IMT 1IER AR THEZR (P> 0.05),
PEPRI IMT 355 H C.T S5 A7 40 A 5 0% JK R IMT
EFHREFNEHAEZERARERL(P<0.01),
BEIRTE IMT 3 JEHEE R AL C/C.C/T K T/T M=K 5y
i 5HERP MT IEFRALIEFNBRAZ R EER
M(P< 0.001; % 2, Table 2)

* 1. ZHARENEMERTREEERBMFMER AR [ F1(%) ]

Table 1. Alletic frequencies of MTHFR C677T in three groups

FE R e 37|
5 A n
C/C C/T T/T C T
Ll 127 58 (45.7%) 34 (26.8%) 35 (27.6%) 150 (59. 0% ) 104 (41.0%)
IMT iF %41 100 45 (45.0%) 29 (29.0%) 26 (26.0%) 119 (59.5%) 81(40. 5%)
IMT 8 5 244 61 15 (24.6%) 22 (36.1%) 24 (39.3%) 52 (43.0%) 70 (57.0%)

R2 ZUHRBMBESHEERBMEFMERMERLLE [ H(%) ]

Table 2. Alletic frequencies of CBS T833C in three groups

FEF R EZve-5s|
! n
T/T T/C c/C T C
X BB 20 127 86 (67.7%) 35 (27.6%) 6 (4.7%) 207 (81.0%) 47 (19.0%)
IMT 1E 3 4 100 71 (71.0%) 23 (23.0%) 6 (6.0%) 165 (82.5%) 35 (17.5%)
IMT 3 /B 41 61 19 (31.1%) 40 (65.6%) 2(3.3%) 78 (64.0% ) 44 (36.0% )

2.4 A[EIEEB MK E B S pt S EL K FEE R

TGV R W PR ZEL 30 A ot HEt 2 g = o 5k R Y f 2%
Hey 7K-F () SO A7 AE AR R B 35, BI4E& 7 R AR A
REEF B MK Hey KFm TEHAEERM(P<
0.001) , 2051 Hey /K¥ i@ T 28 G T Hey KF(P<
0.01), .3 3 F1 4(Table 3 and 4)

7 3. BRESMERLRESA [FE E 2 3R E 2 4 Bt | AR K
FLi

Table 3. Relation between plasma homocysteine concentrations
and MTHFR genotypes (x L5, Hmol/L)

4 4@ n c/C c/T T/T

i R 4 127 6.313.1 9.312.7* 13.1%5.9"
IMT IE#4H 100 6.4%3.3 10.9 5. 0* 15. 4 6.2
IMT 34 =40 61 8.6%3.7 14.0%4.9*  20.1%4.2°

a: P< 0.01, b: P< 0.001, [F4L8 Hb#5.

R4 BEBEAE SEE A A FE B 3R E) B 4 B |ER K T EL AR
Table 4. Relation between plasma homocysteine concentrations

and CBS genotypes (x s, Umol/L)

G A n c/C c/T T/T

papiicEal 127 7.9%4.0 9.9%3.22 18.9 £10. 6°
IMT IE#4H 100  8.9%5.41 1.3%4. 8 19.8£7.4>
IMT 34 & 401 61 12.3%6.6 15.8 5. 3° 27.1%4.5"

a: P<0.05, b: P< 0.01, c: P< 0.001, [FIZH /A L%

2.5 TEEEENE —FREEEER

DA MTHFR R 8y 5 A8 &, IMT 4 R AR & AT
JEHT, TIT M C/T ZEFK MT ES ¢/ C 2R
B MT EAMHEEAEHEZR(P< 0.001 & P<
0.05) . LLCBS HEFAHHAZ &, MT AR L EITH
Zor i, C/C AT/ C AR AR IMT fH5 T/T £ F A
1) IMT fEFH LA BHE Z 5 P< 0.01 & P< 0.001),
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L3 5(Table 5) -

x5 TREEFBEAE —HREELLER
Table 5. Relation genotypes and carotid intima media thickness

9 4 PR —rp B (mm)

P 2 Y 0 2 3 D 1R Y

c/c 0.81 0. 17

c/T 0.91 0. 21

T/T 0.98 %0. 35
DR 15 Pk 445 - 0 4 [ 2

T/T 0.82%0.20

T/C 0.98 0. 21

c/C 1.13 0. 77

3 1T ie

[F) 284 2 B 2 BR (Hley) A2 B 24 B A i A 1+ )
e, Y2 N R AT LSS Hey K FTHE . HETAIA
) 3 ZE 520 R 3R & Hey AU OSB3R CBS.MTHFR | HH
B R B A B i = vy M BT AN s 1 v B A B B 1
MR HEAE R Be 4EAE R B =, T 2 i) 1 1Y) B R
A2 BRAR J2 5 S AR T i R R B S R BRI R
A7,

A MTHFR 2 K€ Az F 4tk 1P°° |, Hafc
LRINT 20 APz F R AR, oA iR W2
COTTT HRAS o AW FT A I AS 1 2 5ot R 2L 3 2 e R
Jpa 2 K A= MTHFR C677T RAZ# il Hey 7KF B &
TR A #H . MTHFR C677T 2848 i sl 2% T
BHT C HuMNAERBHFEARRE THA
5. Frosst 28 W%t 7 T/T 4li4 1 5878 f§ MTHFR
WG VEREAK 51% , F+ 6 R BRI 2 B 1 75% U
T, R Hey FIARH 8, 74 & Hey IUE .

N CBS SR 58 T e itk 217> 1, AT 40 A5 551
MEEER . HArc kI 64 4> CBS KR4 7 i, H
o LR AL T 278 B HD T (1 T833C 2 A RAR,
AHIF TSR IR A A SR 2 LK Hey 7KF 5 BT AR 46
H % Hey /KPR B 5. T833C R RAE S
M HERARE T 2% R, v Al id M CBS T
REE5MARE 5 - B i EAEH, F80E
[ENC O

P ANBIE 9T EAAIE 52 8 Hey HILE 2 5 Bk S RERE AL
[ — N7 S 6 R R, AT RE AL A R Hey AT {23k
A IR, 51 M A B 40 A5 0 A0 B AR
A AR 33 2 Fk P 1 UL 40 B 3 5, IR % B R R
A, B IIRL AR A B T R, S R IO I /ISR PR RS B
MR, SEEHGEFERELTER . TENE R B, b
SEAV L 7= ) R0 TR 5 B AR 0 T R 4 D ek
M, ZHEWFEEHZSS T8RP ME R ER K
AN AR AR B, BE IR IMT 3 2 40 MTHFR 1
CBS R4 i T X B4, P Fh LR R AR B IMT {E 33
E T LRAE, #2785 MTHFR F1 CBS A% 18 i o 22 filg
(e e, 3 AR I Hey 38 &7, Hey FH 5 K — R 51 1097
AR P 5 A a3 A ik S R B AL 9 R AR K R, Hey 7
RE AT 1 4 R R AR XA 18 A% TR 25 5 0 PR I8 i A
[ 22, MTHFR C677T . CBS T833C A 1] ft /2 K R Ik
G BB LI 5 R R 2 — . % ASERTE
BB PRI RIS 3 RORE I R T v, T A 5 K
ERRATHEEHA T B RGEA R A W RE S K
1A Hey 7K-F, 31 T 884G Bh T 98020 W5 PR 9% 30 ik it
FERE AL 1) R A
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