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Abstract

Dyslipidemia is an important risk factor for cardiovascular and cerebrovascular diseases. Due to its
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high prevalence, it has become a serious public health issue worldwide. The causes of dyslipidemia
are complex, and it is generally believed that lipid levels are mainly influenced by genetic and envi-
ronmental factors, as well as other interactions. Key enzymes in homocysteine metabolism, Meth-
ylene Tetrahydrofolate Reductase (MTHFR) and Methionine Synthase Reductase (MTRR), have gene
polymorphisms that are important genetic factors affecting plasma homocysteine levels. Hyperho-
mocysteinemia is significantly associated with an increased risk of stroke and other vascular dis-
eases, while dyslipidemia is the core pathological basis of atherosclerosis. In recent years, many
researchers have studied the correlation between MTHFR and MTRR polymorphic sites and blood
lipids, but the results are still inconclusive, showing significant differences among different popu-
lations. This article aims to systematically review related domestic and international studies, focus-
ing on molecular biological mechanisms, epidemiological evidence, gene-environment interactions,
as well as research controversies and limitations.
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1. 51§

Aerpte e A v E E RSO, RIEE AR RABIE. BURE . IG5 A2 sh Ko A
kA R REEGR R R —, WA H R A MO G 2R [ 1] (A E B B L IR B e B ik
FE RCH I = BRIRBE, B FhiR 1 mmol/L, 5 35 3G A afi P A r XU o R 25 2 Jok 2 IR It i 5 AR e oAt i
BRI B R AR AR 3 v O [2] 0 I PR DU S BRI J5 Bl (MTHFR) A1 R B 2 R & i i A4 S i (MTRR) A2
AR R e U ER A I e K AN BB : MTHFR 2 5101 [ N A& 5,10-30 B 3 P S HARIE SR
5-FEEPUA MR ; MTRR 25105 IR IR G g, (4R EREMRAS . MTHFR. MTRR JE R 7E &
VL R R 2 A1 (SNP): MTHFR C677T(rs1801133). A1298C(rs1801131)A1 MTRR A66G(rs1801394).
B E3R = A2 ZEPEA S, MTHFR A1298C A1 MTRR A66G Xif B A U XU 35 R ) 4 SE AT AEAE 4+, H
Al A4S MTHFR C677T X M ERAR I 52 is il i, TT ZERE R AR MTHFR B§F3528 2 70% 035 1M,
&R MTHFR B D) REREAG, HHERFIH AE JIRRAS, 752250 @it ER R Y Hey [3]. A5 B4R m s
M RE7KF A HHey 50 25 o k08 KU R S AR DG, 2% B8 [R] A 24 Jhk 22 R A 8 2% b 1) SC B il A2 15 22 5 IR K
AR MM, DA RE IR, HERMIEER. R FIX LR KA HLHE], X
MTHFR. MTRR AN[EZEFA NG, fEMREHEERES, 47 EErRaTitt— e RENER S,

2. MTHFR. MTRR 74 &0 5804 9F 151

. FR R Y 5 R I TR B (MTHFR )72 — Bk B A AQ U A v A S B O B g, 3 AN AT IR (AL 5, 10-
WP EE DY RAEAL Y 5-FR R DU BRI AE — B AU it R BB IR . 5-F SR DY A M IR VF 2 iR
PI(DNA. RNA &R H i) B E BB AR (T ) [4]-[6]0 HE 2, 5-F DY UM IR 2 B 2 I A 1 ]
R BR (K 7 AL e — B (i . AE ARG A, AR B e E FAERR - IR BRI AL
N5 ATP N, TR IEAC ) S-IRH AR . 1E AR BRI AEAL T, LI R SL AL 2 H A
¥ b, KHREEAY S-FAEIERR . R S-IRE - FIR B oK i LT,
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IR S-IRTY - AP B RR h bR AR . FEB R — Pk, FIBE R R #252 K H 5-MTHF 1 H
B, FHRAERERAR7]. E—ARE RS, EER A REMTR)E —F & A8 s 7, errb
AL P N 5-FF I DU SR B4 78 1B (1A ZUBR A P B % o 1 A PSSR A FR 358 [ 284 2 e SR AT ol
AR, ERAMRIES SAM BRI, SRJGAEAEC-FEYI A 4EA, % DNA. RNA. EER#IW0
HEA)MAREWI W PE). EMASIF, MTR P48, EEREG REILFEMTRR) 2 124
HLF, ZHETIER SAM R S, f MTR RE IS F &% HE . MTR 2f—— /735 5-H
FUE M FRAR IR, MTR 8¢ MTRR FIE= £330 5-HEREIUEMBRIFL R, NI R IGE A T At
SBie [Rl, MTR A1 MTRR A& — AR A2 o i 5 i oS B g 9]

£x I, MTHFR. MTRR ¥R A ARSI fE OC ik, 2 5 IR. [FZY IR iR, =k
IR 22 251 S 25 5 i [R) AL 2 o R IR ¥ . Hey JE ST PI3K-AKT-mTOR 15 5@ 52 m, ] EvEgH i 5
Wiz, T S0 B A AR AR 10]. Hoy Rl (e gh 25 B2 A 2 A AR [ B Ak, P AR v uR 4, B9 n2F
YR AP A MISER A 11]. IRnT 4 B 2R A, 3900 LDL 4804k, 0t B v (g g R URR e s ik
SRAEREAY,, JE T G ML R R e, [FIB IX — ML 2 s AR RS, S s2ma i fg K [12]. AR
FURIAE MBI A I R, AT DU A RS B 2 . X 28 [ ph 2 2 5 40 6 J5E o g AN T R iy
B R A RS, K A IR U A, AT S DhRe S, s mm 4t i b i g s AR . 1 FL I 2
Hey REEATEAL, P MaBiRa MY, ©nl MR MK IR & A SRR AL, ILm Ry e
(1) 52 PR AP ERA 5 W R AT, M s 4 o e P R [ e ¥ A5 36 N[ 13]. HHey mlad I #0I EE R E A-1 A R
F$E = HDL-C & BR KB IEFA ) HDL, Ml R B (15 iz . thah, —mfRiiie T2 /MR
R A B ASICAL, 5 TR AR A AR A DG 14] [15]. FERFAES, SAM Hff) B i 2l
Ji&(PE)JE 45 F Ak AE L R AR (PO L B4 . PC R NIA N BRI IR &2 5IRFACH . AT
YT PC ARG K iy, PRI 5 B 1A 40% 01 S-IR T BRI 16]. FFIE PC A B iy A W2 S 8500 SR H
T =R AR BRI AR 2 1 2 1 RO 3 WA SZ A0 T S IR D B3 [ 17] [18] B 1 AR BIAR 241, B JEIE AR 8
5 b AR AL R A v A R 2 R R I AR 95 15]. MTHFR. MTRR £ 754k Al fEi@ R 52m Hey f—Hi
AR, il AR S R S — R SN, s IR R 10T B T B 1 AR SR AR T AR I
BEMIAR BRI -5 15 S A0 3 K SR A A AR R

3. MTHFR, MTRR %7515 MBS HE X 14 AR

MTHFR. MTRR % Z& M5 i 3 (1K) 52 M TS 7€ . Frelut 28 A& B MTHFR C677T &2 J+ 7 LDL-C
K, ZRARR T BE 5 S IR B AN H - = EE/K T T s & HDL-C KPR oG, R ARIE SR EE[19].
EZFEGNLLEAAE Lo, 677CT F:PR 7Y 234 11 I3 A BE B A =B H AP & T 677CC #77420].
HEREF T, b X w5 M #E #%4 MTHFR 677CT + TT 3 IR (A4 H-jh = B8 A ) 78 > S R
FPAERITE E[21]. SR, A 2%H K MTHFR C677T 5 f8fi#%(TC. TAG. HDL-C fl LDL-C)x [8]Jo i 3%
KB, HAEMAH bR, SRAR T S5 A S PRH85 iy 28 7 o e w3 PRI 285 P55 i 2 1 AL e v T 677CC 4L
[22]. FRAWFFEKRIL, M3 Hey /KA MTHFR C677T 8484435 5 i i I i w375 A8 5 7K 7 T6 5 BR[ 23] -
A, MTHFR C677T 5 Hey A ELAE A Bos 3T AR % A 52ma . 481, MTHFR 677CT + TT 51
I BRIPC A A P 58 2 189 m s il = 8 I A HDL-C 7K IR R A2 3R o Miikael 25 N R 8 MTHFR $t 2 £ 5200
HHRE A I FEUR YU, MTHFR St Z /N R LK TAG K m T xR [23]. 2£F MTHFR C677T
55 RAKF (R A7RE 56 DA R R S5k = 0] R A 1) B T 52 [24] [25], FRATHEN MTHFR C677T 2 251t Fnt:
Wk i = FH ELAE P 0 7 i S A B 2. MTHFR A1298C F 9848 S EUIRME A 7R 4% 72 1298 Ar4 i
WENE AR, FRERRIIES 429 f R AR ERRFE N AR BN, &0 T 4585 NADPH F1 S-Jlt F i 2R
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G R[26][27]. KIGEE ALK, A1298C RAFAEHIATE M I HI[27]. T MTHFR A1298C K
AR I 1 5 () SCRRAH N 2 o 7E— 288 95, MTHFR C677T Fl MTHFR A1298C £ 21 A 22 52
S JH MK T [28] [29]. #RT, A UEHE R B4 HF MTHFR 1298 AC + CC (PR IR B FHEL 1298 AA FEA]
TP v PR RB 3 R B e 1 v Ve = TURE KU AMIE HDL-C /K°F, R 5 # BB RN . RS sei B
AR LDL Sk S R AR G B A B R EHI[30]. AT, —IAEh sl SR R ok = Ao i =
BEH K F[31]. Kk, MTHFR A1298C 5 M- BREk = Xof ifi B 5 & (6 A 4| FVE CEMLEIAT 75 ik — B i 9.

H A7 P9 485 T MTRR 2[R 22 2504 5 i FO A SSHF 78 AN 78 4 MTRR A66G [ 5R74% 2&f7 T MTRR
BRI 2 ANMMRET ERIEE 66 MK BRTAE th RNERS (A)RAL A IR (G), F e @R B HoEE R .
MTRR B AEE—FRAE, AL TEamRPZERIAME, %M E¥ S5 MTRR M MTR 4l B12 &
VIR EAERL, AT B AT [ B~ I B R 1) B PP AR B2 32 & ESCRRBIBIAE L), H A% 18 MTRR
Z AR BRIE I 2 Hey R K& TP — WAk M IR K P BRI MTRR 66GG 2 K B 3 78
] v I s A5 3 I 37 SE AT LDL-C 7K T 66AA #5455 [33]. MR MTRR 66AA 35 & H i =k i
JiE KA 3.4 i, LDL-C =R N 4.7 5. KEWT LK MTRR A66G 2 5 R AU JIE SRR 114 XU [R] 2% [34]-
[36]0 fHIXFRTASN ML 1% B sEma sk = 61 70 Rk, AT MTRR A66G 5 g 5 I fig 5 116 & ORI
EARSE— BT .

4. MTHFR, MTRR Z5MMERF

BRI SRR T REUR Y MTHFR. MTRR X NSRS PEATI AR S ¢ R EE R R . ik
8, VFE R AR RS, A GE AR R . BeAh, BT ARSI M AR B LR AE A
1B, E IR BT T RS T ARAMAR IR AL AR S [37]. — TR TR AT R R B, 2 AT R s
Fkh7e, AR PRCHE R MTRR 66GG BUFEPR 2 A A3 A= ) LA & B W T R A2 2R (38] . 7E JLEE IIAH CAIF 5
1, %F MTHFR c677T 4li&48 5 K #5415 1298C A1 677T HI4h)L, Bibin e & - ER ), 85 om ek
BNKEINHER, 78 B R4EA: RO IE4EE R B6. 4825 2 B12 FIHER) A BT FRAR I ¢ 7] 704 > B Ul /K
S, AT RE AR IO LA 75 AU [39] . I AN I 78 3 BA I BRI A i IRIR T, A R LG =5, iR
REf B R F4M Hey ZK°F, I HB#{K TC. TG. LDL-C /K°FAIEF+ HDL-C /K°F, $2mMARIT 2401, R,
FEVPAG I AL 0 ML HE AP g2 ], SRR IO TR FE R . A R E TR .

5. &g

HATWT 752 B, MTHFR C677T 2K 2 &M 5 MK PAEE— B R BRI ARG, fEM R E FRR A
24 N, 1M MTHFR A1298C F1 MTRR A66G 5 I AR ZKF- AN 2B, B aiif R L, 658 2t
FLidE—IESE . MTHFR. MTRR &K 2 2 M0 MR (5200, 251852 MR 5E B R4EA: B 7R RS 52 1R
Ko KRBT AFRFEANERZESR . KUk, 75PN AL AR 5 O i80S, 75 45 A 3L 24901
EFORVLHAT LR G HIWT . BB DT BERREWIE 2, Tiidad gt 2, AT 2R N 2 A PEAE A R FE Y
EF & EiEW . SREHERIAR .. EMARE AR, AR IBRAL T s T RSB et —

BRI S,

S50k
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