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[ ABSTRACT ] Aim To investigate the association between plasma homocysteine (Hcey) and the C677T gene poly-
morphism of its key metabolic enzyme, methylenetetrahydrofolate reductase (MTHFR) , and blood lipid abnormality among
hypertensives of Chinese Han population. Methods A total of 312 adult essential hypertensive patients were selected
as the study subjects. The average age of the selected patients was 58.25 years old, 178 cases were male, 134 cases were
female. The personal information was collected, clinical biochemical indicators were tested, including plasma Hey, serum
lipid, fasting blood glucose (FBG), uric acid (UA) and so on. The C677T gene polymorphism of MTHFR was tested.

According to guidelines for prevention and treatment of serum lipid in Chinese adults published in 2007, 194 cases were e-
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lected out as essential hypertension with blood lipid abnormality group and 118 cases as blood lipid normality group, and
the blood lipid abnormality group was divided into 4 subgroups: 54 cases of hypercholesterolemia group, 53 cases of hyper-
triglyceridemia group, 59 cases of mixed hyperlipidemia, and 22 cases of hypo high density lipoprotein cholesterolemia
Results The body mass index (BMI), FBG, and UA of the blood lipid
abnormality group were higher than those in the the blood lipid normality group (P<0.01).

group, and subgroup analysis was performed.
There was no significant
difference in the MTHFR C677T genotype frequency and allele frequency between blood lipid abnormality group and blood
lipid normality group. Subgroup analysis showed that there was no significant difference in the MTHFR C677T genotype
frequency and allele frequency among different subgroups, and also no significant difference between subgroups and blood

The level of Hey in TT gen-
the level of Hey was not significant between CT and CC gen-

lipid normality group. The level of different blood lipid was not significant among genotypes.
otype was higher than that in CT and CC genotype ( P<0.05) ,
otype (P>0.05).
<0.05),
(LDLC) (P>0.05).

Logistic regression analysis showed that the correlation between MTHFR C677T gene polymorphisms and blood lipid abnor-

Plasma Hey was negatively correlated with high density lipoprotein cholesterol (HDLC) (r=-0.116, P
but had no correlation with total cholesterol (TC), triglyceride (TG),
After adjusting for age, BMI, UA and FBG, the correlation between Hey and LDLC disappeared.

low density lipoprotein cholesterol

mality was not significant. Conclusions

correlation with blood lipid abnormality.

The blood lipid abnormality was significantly associated with FBG,

MTHFR C677T polymorphisms was closely related to plasma Hey, but had no

plasma UA

and BMI, having no correlation with plasma Hey, but plasma Hey was negatively correlated with HDLC.
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1.1

%4 134 4], 4% 61.18+11.96 % . R K M@
JE B 4% B B LR B 96 45 8 2010) 1 #y 5
W A7 v, BT R A UK 45 JE (systolic blood pressure , SBP)
= 140 mmHg #7 (2 ) 47 % & ( diastolic blood
pressure, DBP) =90 mmHg, i1 fl§ 7 % ¥ W7 Ar V& %
Ji1 2007 £ B P B R A L fig 5 % B i dR W) B
A0 ¥ H i = B (triglyceride , TG ) 4 & =1.70 mmol/L
Fr(#) o ¥ & BE [E B (total cholesterol, TC) 4 &
5.18 mmol/L Fo () ¥ & % & k& G fH H B
(high density lipoprotein cholesterol, HDLC ) £
<1.04 mmol/L Fr ( 2, ) M & 1K % & fig & & 2 [ B
(low density lipoprotein cholesterol, LDLC ) & &
=3.37 mmol/L, [ B ¥t fig 5 40 % 4 T4
D7 fE E B i E 4. TC=5.18 mmol/L; @& H it =
Big 1 JE 21 : TG =1.70 mmol/L, 334 A & fls f fi 41 .
TC=5.18 mmol/L, E. TG =1.70 mmol/L; @K & %
JE Jlg & & i JE 41 : HDLC<1.04 mmol/L, 3 # i flg 5
W 194 B, F 0 115 B, M 79 B, Fd 24~ 89
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15 B o T HE K48 %% (body mass index, BMI) , BMI=
HE(kg)/ HH(m®), A, AREREE NG 4
WO AR, ELE AT R R R OB R
7 S B TB] AT R 5 W A v o R BT A

1.3 EWEIEIRE

REFRZBE AR TEAZEN 1 B LY
EAw KA, B R 2R E, kAR
T2 5 OP-162 f & 7 ot 4 M BUM i % Hey,
# JF| B 3L/ 5 MODULAR PP # h 1k 4 14 4 4 L
R B (uric acid, UA) B3 & C(cystatin C,CysC) |
75 fg i ## ( fasting blood glucose, FBG) . TG, TC .
HDLC .LDLC .C & Ji & & ( C-reactive protein, CRP)
kRt E &S KB,

1.4 MTHFR C677T EEE#

X F B -2 £ R A A L DNA, % | Tagman
AT B A A M MTHFR C677T # B A, MTHFR 3t
Bl £ HapMap %k 48 B & By 4 3 L & 4 chrl:
11768374 ~ 11788702, MTHFR C677T 3 [ B rs %
Z 7 rs1801133, 1 % [E ABI /A & 4 B Tagman %
£, K A ABI7900 A 7% of 2 & PCR L B 20 o A %
HA,

1.5 ZitFEFE

R SPSS 17.0 B 34T 48 3T 247, T B K
Plass & 7, TF 8050 R R RS (S0 B H) RO
WA E B RA R, ZHBEHELERA
H % 77 %2 (ANOVA) 24 , 41 18] # 79 e B &% A LSD
EAR, THERRA X R, HXELSEKA
Pearson 1 x 2 X % TCEINA ATk 5 % B & 2
6] 8 %< & K A Logistic Bl V3 247, £ H & A £ A
Hardy-Weinberg £ 4,

2 & R

2.1 MAEREMASMASERH—MRIGKEZFLE
ML 58 4 BMI FBG & UA 5 [fiLJg 1E & 4141
b 24 A G20 L (P<0.01) , T I3 Hey 7K &
A R A WA= 38 i 5 100 1 5 41 22 57 e ge it
2R L(P>0.05) o PRALMERI  WME s AR b
FEI 5 B R g A8 A B BB | AR A T 2 W 1 T 2
VCle, 25 TEg it #E L (P>0.05;38 1),
22 MEREMASMAEEESE MTHFR C677T EHA
RS E R E LR
5T NBER I R B3 AR 55 Hardy-Weinberg 5t
A A, I BE 5 H 40 MTHFR C677T 5: A 1Y
CC.CT TT —=FhEEPI BT FN C T PORH A5 JE KAt

S5 5 LR T 3 41 HL e 9% 5256 12 B 3L (P>0.05;
%£2),

* 1. g RFH5 MBS EE A —MRIER TR LB (xxs)
Table 1. Comparison of general clinical data between blood

lipid abnormality group and blood lipid normality group

MASIERA  MEFH4

o A (n=118) (n=194) P

B (fi) 63/55 115/79 0.308
FR(F) 56.00+12.62  57.62x12.29  0.054
BMI(kg/m?) 24.49+3.77  26.82+4.86 0

MR ( 51]) 29 53 0.593
R () 20 39 0.49
e LR 95 5 (4F) 12.77£10.59  10.89+9.41  0.103
BEIRIE (1) 13 37 0.06
TR FH et 24 (81 75 113 0.884
SBP( mmHg) 169.90+27.14  169.09+28.29 0.813
DBP (mmHg) 99.56+18.32  99.63x19.39  0.976
FBG ( mmol/L) 5.43+1.28 5.95£1.83  0.004
UA( pmol/L) 313.29+90.93 344.28+101.16 0.008
CRP(mg/L ) 1.78+2.28 2.46£3.10  0.078
CysC(mg/L) 1.00+0.29 1.07£0.56  0.29
Hey (umol/L) 12.26+4.39 13.38+6.00  0.057
UACR(mg/g) 4.34+5.54 5.53£8.20  0.199

UACR : R H 8 H/ IR UEF LA,

* 2. MAisHEAS MASERE MTHFR C677T EE A fn%
A E FE S L[ (%) ]

Table 2. Comparison of MTHFR C677T genotype and allele
frequencies between blood lipid abnormality group and

blood lipid normality group[ Case( %) ]

i H MARIE R4 Mg =5 4H Bat P
FEPH Y

cC 21(17.8)  25(12.9)  46(14.7)

CT 57(48.3)  94(48.5)  151(48.4) 0.438
TT 40(33.9)  75(38.7)  115(36.9)
S

C 99(41.9)  144(37.1) 243(38.9) 0.23

T 137(58.1)  244(62.9) 381(61.1)

23 MmEERFLAS MmAEEEHERERE MTHFR
ERBREMERMRILE

25 L 2Z B 3 R B B B AR % 22 S 3 T e it o
B, SImfRIE R A b, v 0 R AE 2 BMI 22
SRG R, A g 55 WA A Gt
SL(P<0.01) ; 51l IE # 40 %, 1R A 20 i g I AE
2 Hey 22570 Goit L, FE A K 45 v 35 PR A
RSN ZE TSI B L (FK3),
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3 MERETHASMASERAEARES MTHFR C677T ERE AR S B F MR LK
Table 3. Comparison of general information, genotype and allele frequencies of MTHFR C677T among these different groups

WiH FRREE AR SRR AR A SR MRS (N AR E A AR IR 4
(n=54) (n=53) (n=59) (n=22) (n=118)
B4 (Hil) 24/30 34/19 37/22 15/7 63/55
AEIR (%) 58.96+11.17 54.95£15.12 59.69+12.26 59.86+11.72 56.00+12.62
BMI(kg/m?) 25.45+4.88 27.92+4.93" 26.74+4.57" 28.02+5.22" 24.49+3.77
Hey ((wmol/L) 12.77+6.02 13.53+5.63 14.45+5.83" 13.39+6.81 12.26+4.39
LRI (%) ]
cC 9(16.7) 8(15.1) 5(8.5) 3(13.6) 21(17.8)
CT 26(48.1) 25(47.2) 29(49.2) 10(45.5) 57(48.3)
TT 19(35.2) 20(37.7) 25(42.4) 9(40.9) 40(33.9)
SEALHFEA [ (% ) ]
C 44(40.7) 41(38.7) 39(33.1) 16(36.4) 99(41.9)
T 64(59.3) 65(61.3) 79(66.9) 28(63.6) 137(58.1)

a H P<0.05,b H P<0.01, 5 MBS IE % 20 L& .

2.4 MTHFR C677T AEE E & & — {5 B, Hey
K 1 B 7K - bb 8

MTHFR C677T KK Y CC CT  TT = Ff FE [ Kl
FHEG AR BMIT BJIUHEL, 22 % RS2 (P>
0.05) . ¥ = Fh 3L K H 49 Hey TG, TC ,HDLC }
LDLC #4782 5 254007, TT FE PR A5 Hey 7KF-
T CC.CT #PH M (P<0.01) , 1 CT 3 [ %
Hey K5 CC RRF AL 2R LG iH#E L (P>
0.05) , &HPHAEIF TC TG HDLC 2 LDLC 7K F-2%
SEGIHE (£ ),

% 4. MTHFR C677T AR & E & & — &5 2 . Hey K A5
KIFELLEB
Table 4. Comparison of general information, Hcy and

serum lipids among different genotypes of MTHFR C677T

H/ 4 () 20/26 94/57 64/51  0.074
RS () 60.93+11.76 56.22+12.89 57.52+12.36 0.083
R (kg) 73.07£11.30 74.80+12.72 76.13+15.05 0.521
Hey(umol/L) 11.48+3.83 12.06+5.48 14.69+5.56" 0
TG(mmol/L)  1.50£0.92 1.79+1.65 1.69+1.10 0.445
TC(mmol/L)  4.70+0.99 4.86£1.04 4.80+1.11 0.643
HDLC(mmol/L) 1.38+0.31  1.3320.33  1.36£0.37 0.659
IDIC(mmol/L) 2.88+0.87 3.08+0.78 2.96+0.87 0.289

a}jy P<0.01,5 CC .CT 3£ 1§,

2.5 Hey /KE5MmBE/KFRIHE XM 7
¥ Hey 5 TC TG .HDLC ,LDLC DU ifi i 247
Pearson AH G 73 H7, 45 2 7w, 9% Hey /KF 5

HDLC /K (r=-0.116,P<0.05) A &, (H 275
KeIE T 4R 8%  BMI, UA \FBG J5 M AH I 26 (r =
-0.018,P>0.05) , 5340, #HXM: 437 7R Hey 7KF-
EHAR =R AR AKE AR (R 5) .

& 5. Hey 5 MASHIHE X 5347

Table 5. Correlation analysis of Hcy and serum lipids

TiH r i PH
TG 0.099 0.073
TC 0.03 0.592

HDLC -0.116 0.036

LDLC 0.023 0.683

2.6 MTHFR C677T EEE 5MAERFHHEXE

SRR A DL Rg S8 by AR i DL
Al FBG UA BMI [ 7285 ffi FHiE A, #17 Logistic
FIE T, FERBR{E.CC=1,CT=2,TT=3, 4
REH] ,MTHFR C677T A 2 A2 MG 5 # 1Y
ML FER R (F6)

% 6. MniE#EE h MTHFR C677T ERE 5 M AR % K9 Lo-
gistic BlJ3 5> 4

Table 6. Logistic regression analysis on the correlation be-
tween MTHFR C677T gene polymorphisms and blood
lipid abnormality

SRS 5 OR 95%ClI PiE
UA(wmol/L) 1.001  0.998~1.005 0.43
FBG (mmol/L ) 1233 1.004~1.515 0.046
BMI(kg/m?) 1.099  1.018~1.186 0.015
FLR A 1.332  0.860~2.064 0.199
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MTHFR C677T J&[H 5 48 J& 45 5 677 1 il 5L f
WEEIGE ((C) B J i W W (T ) B4, DA 6 — 1 g JBE AR
SERY N R S BT S R, 5 B0 MTHFR T #4v: J
VR, T 512 Hey 1R 5% . MTHFR 2K
COTTT ML Z AT 43 B AR (CC BY) =257
(CT B M-SR (TT BY) . FATHBFFE R, 55
KR MU IE IR AR 2 F 55, i A 5 4L R E
A EH BMI L FBG UA /K, fii Hey /KFAERIZH 2
BTG 27 28 5, o YE 45 ©) 8 o 3 R I AE 41 5
R R 1M i 1 2N LA IR & I 4 [B] Hey 7KF
2RI L, AR SEIE S T 78 I & 1
e ML £ R MTHEFR AS[] & R 8 22 [B] Hey /K722
S G FE S, TT 3R BAT 325 1 Hey 7K, i
CC .CT FEH I Al i) Hey 2 % G5 X HE
MTHFR A[a) 3 R 7Y 2 [8] fiL g 7K F 25 5 o ge i h 24 =
M, MTHFR C677T £ 251 Hey /K FHA
YA CAR B [ N AN L 2 BT

HAT54T MTHFR C677T 3K £ 5415 1f 5 =
IR E N AMIFIE AR —B, Real 5™ Xt Kk
7o JIE [P IR A R MTHFR 3 R 22 2854 5 1M g 1Y
KAMFEFR AN FEF A HDLC 22 A & L,
TT Fe R A AR HDLC 7K~F, Chmurzynska 2 [9]
AR >60 % 124 2ok B MTHFRC677T 2K £
BEAT T B4 T S50 356 K AR %5 CC
FERBIASAR R HDLC /K7 5 & BEAIR, I TG 7KF
FTE . Liu S50 X 22 8 i RE 4 AT R R
A HHey B R85 Az g B I3 G2 1 g XURS: %68 1 5
it —2XF HHey AFFRAMSE 5 & B, MTHFR 45 3
R Z 8] 3% TC . LDLC M/K 2258 GeiteFa X,
PA TT IZLFE R P ABE NI TC LDLC Ay 7K -2 i
T TS S A O K AR A I DU R
FIRFFE 45 22 B] MTHFR C677T [ £ 54 5 1 jg
IKFJEAH S, M Spiridonova % X 5680 HE
FME R B 5 e 52 R A5, A HF 5% 3 ook %
WA A8 T 1 v i e A B 9 BF 9% & B, MTHFR
CO77T HH Z 2815 1l i 5 JC IR, i I A
WL 0 BT 26 B AN [R] 14 1000 S5 I DR 4 784 110 3 1A
RUFBUCR A AL R SR o gt 8 L, N T it
— T f# MTHFR C677T 3[R £ 8540% 5 M5 54 1Y
K Z ATHE— 1 Logistic [F1IH404T . 7535 PR 1 A ik
PRI R UE A [ AR &, Y MTHEFR 2
677 fisiH C 250 T 258 MTHFR 1% M 5t 19 28

1 AT B R 2 PF, DL G 5% o AR 6 L
JER R FBG UA B BMI Ry [ AR & 0k A BL, &
PUEEPR BRI S 5 kS fE R I 2, kA
FEZ T A BRI 538, i A AT B2 00F 9 X 4 ik
PRl ARG S5 A R A AR 6 G,

MR S5 ANHEAT 4 2 B 22 B, R[] 7 4 2 i)
(%) Hey 7K~F-Toge it 2% 5 5C; 5 IR 1E & 4L AH L, TR
ARG AR AR 2 Hey 7K 488, 1 H A 20 7R TG
F2: 5%, Hey 5 [F) i Ag #H 2C 43 7 .78 Hey 5
HDLC 2 A HZFER IE T 4E# . BMI,UA [ FBG
Je EAHDCHES 2% 1 Hey 5 TG TC K LDLC =il
NETCAHIEE . Real %5 b 520 1 veg A I 52 Ifi i A
FEMAS TR S Hey SE47AHICHE 0T, th 2R 1 H
HDLC 5 Hey S A5G, RIS X i HE ARERY
5T & LI Hey 51l HDLC 5 i 2 640 56, 7R 4% 1E
TAE BMI TG J& WLAH S AT SR 4E, B2 BA
—BERF Y IR S AR TR 45 R A TE 2 —3L, Piovesan
A0 2B S MR HHey 5 LDLC 2B 61, H
HIXF HDLC 5 Hey 52 5AH B BLH]EAS B 1Y
= M FE A G H LRI SR T T BURAR &, I I
Tt R, WS HEE TR R LK Hey AT LSBT
NF-wB., 3 15 7 il 33 40k A 344 B 4 35 1 78 7 1 A
WHRE 1 Al It HDLC B35 ) Liao %™ 3 it
X} CBS™"/ApoE ™" KEMF5E )5 iR T Hey 5 HDLC
AR SC A BL , 7F HHey K BLrb, RH [ B M 4 i
PRI 1 3 T L VR A i i BT B I
Tk R Tl A BTG R 28R 2 1 AL VR B R AR Yy, 1
IEL ] 1 i A, B85 65, 5% M HDLC 19 2. R4 %t
HDLC 5 Hey %26 AH &AL AR UL L 25, {5 H A&
A — B VZ AT AT T K I8 SRR
HLARHLH]

RFFAEAE— LN, 58, FEAR B 2 A
XPRLD Y e BRI 22 b0 B 9E 2SR R Hey
K HACSE 4 BE MTHFR C677T 3N £ A5 5 F E
DUB NI P e R s W e &, H
W AR B TGAEA: R A i B35 H 4746 55 2
3BT, BRI T X MTHFR C677T %&[H £ &1 K Hey
A& 5 RIWZIAR . T o8, RBFSE T 5%
Hey R H v — o il 5 D ) — A 4, B R
fitf ERR AL B A A 3 R LA B MTHFR 256 [ i) Ho At
PSR SR B — 5, e, Hey AT LA
HDLC 7K, {05 2R MR TANIE 32 AR L 3E Hey J2 75
FHFIFTHE HDLC, T — 25 3l 4 b 75 i i ol F 1K i
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K Hey , MBS IMLAR A9 ZAEAL , Ak T #E— PIESL LK Hey
5 HDLC f92% &, h lif IR B5 16 AR 57 o 42 At 218
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