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Relationship between single nucleotide polymorphism of methylenetetrahydrofolate reductase gene and the
side effect of low-dose methotrexate in the treatment of rheumatoid arthritis SHI Yu-hong,ZHOU Run-hua,
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[ Abstract] Objective To investigate single nucleotide polymorhtism of methylenetetrahydrofolate( MTHFR )
reductase gene and its association with the side effect of methotrexate in the treatment of rheumatoid arthritis( RA).
Methods The clinical and laboratory data of 183 patients with RA were evaluated before treatment and at 0,12 ,24,
48 weeks after treatment. Efficacy and side effects of medication were also analyzed. Real-time fluorescent quantitative
PCR was conducted to test gene mutations in RA patients and 100 healthy controls. Results There was no significant
difference in the frenquency of 6777CC,CT,TT between RA patients and the healthy controls( P >0. 05). There was
no significant difference in the frenquency of 6777CC,CT, TT between the group in which MTX was effective and the
other groups in which MTX was not effective (P > 0.05). There was significant difference in the frenquency of
6777CC,CT,TT between the group with MTX related adverse effects and group without MTX related adverse effects.
The occurrence rate of side effects of MTX in the patients with 677TT was higher than those without mutation( CC) (P <
0.05). Conclusion There is no relationship between the pathogenesis of RA and the C677T mutation of MTHFR
gene. MTHFR gene C677T mutation is probably one of genetic risk factors for the sidde effects of MTX, such as hepat-
ic toxicity and adverse reactions of the blood system.

[ Key words| Rheumatoid arthritis( RA);  Methylenetetrahydrofolate reductase gene;  Single nucleotide
polymorphism; Methotrexate( MTX) ;  Adverse reaction
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ZERIR TR (rheumatoid arthritis, RA ) J&—2%
DAXFFRIEANE ST 3% Bk 3 1 22 22 58 905 AP0 ,
S TR 97 8 ek BRI B BRI 2
— o I MEWS (methotrexate , MTX ) 7E RA IR IT H
di A% AL R T 20 IS Bl ) AR 0
BIT . AR MTX U K it 52 1 22 55
K, SCERHGE " B 10% ~30% BH P ABETH 2 A B
VIR IE 524, BIFoE 3R B, A A 3 R 3t A% 22 57 0
YT RIS RSN Y EE B i PR, MTX A9 AR FH AL i
AR TR Y T AE OG5, 1030 B 35 U & iR i
J5 1 ( methylenetetrahydrofolate , MTHFR ) Ay i iR 4R 15
I RE A SRS, BT 2 AR g i
MTHFR %K C677T Z8PES MTX 781 MK R 48
UNEYSANi 2 P W17 AR e il
1 WHERZE
1.1 WF5EXI4 (1)RA 4. %4 2010-01 ~2012-01
FEREREE 22 BE I S Bed1i2 RA B3 183 ], 35
Sk B TP AR AL X DR B E, Hoh B 41 i, &
142 ] 4515 18 ~ 60 %, i 2 0.3 ~ 10 4F; RA B3
W& 36 E KGR % 2 (ACR) 1987 4F RA 41
Febm e 5 S B 106 G O 18 A F B XU 25 9 ( DE-
MARDs) (Y7 # " 5.0 B 45 24507 L I
RPN (WBC <4 x 10°/L, Hb <80 ¢/L,PLT <70 x
10°/L) # A 2 i B i LT N R R 208 33 1% 1
BRLLS fi G 1 DS AARMESE, (2) 1EH X
HRZH . BEAILEREFR B (G 100 244 S 1E 5 X%
M 55 38 i, 4 62 4], AFE 22 ~ 58 %, B
MU XU o ARSI AT A AARIEZS 01 2l e 1
T FE2AARE AT Z I M AE R &

1.2 425070 MTX( LIgfEiE28) A RRA A Lt
S 25 UHET H31020644 )10 ~17.5 mg, &8 1 kO
MR, AR 1 1E FH AR S BT R 25 (NSAIDs ) , AAZEBY
TS 10 ~15 mg,1 &/d ik,

1.3 JrROl RGN R 405 FIR
Y7 0,12 24 48 JEXF B H MATRA DT . 10545 I KT8
B (SRR ] OG5 e 28, OG5 b ik 2 2 A 1A
T R TEAN 1% 0 2 Ak B [ 5 R 100 ) B S92 56 = 4
B (YT C RN ER I8 B PR F L DI 6E | B )
RESE) . BEVTIEIC S B DIl MTX J5 A A R
S &A1 0 S A N AR BRAE e, 7697 24 J 5 RN YT
. SFROTEM R ACR20 FRife . 530 Kb ik 56
TE (28 4N) BBk LU I T 5 T 2 /0 3 s =
20% . (1) 33 AR R R AT 10em H AL AR
JU (visus analogue , VAS) 25 55 (2) 23R & PEAL B0

SACIRDL VAS PF45 28 5 (3) DFFE 5 Al i B A
ARG VAS PEIR 4551 5 (4) @ HEAR B 17] % (health as-
sessmentl questionaire, HAQ) 25 % (5) 2 M & hi
PILT AR % (ESR ) 8% C W 2 11 ( CRP) Z5 2%,
JFROTAN R ACR20 #RifE, 35 5] ACR20 A o 1% H
TERIRIT AR . N RO ISR 4 < T Ak 1 E
ARCES Kk AN R R ) R (R
PG S A R A A E W IR T 1S AR L
), MR RGIER (WBC <3.5 x 10°/L, Hb <80 g/L,
PLT < 80 x 10°/L) , JZ Jtk S RE IR (B & | 11 s 35
) A RGUER (52, H & RHE) , & R G0RE
ROCH AR 282T),

1.4 MTHFR ZEHB M BURFEFKI0L S ml, &
TV 2R (EDTA ) e, ke 240 5 B v 43 5
AL, FH NPAO | By | 7 4 O 20 DNA, - 20 °C
TRAETR I, LA GeneAmp ABI9600 4 34 (S #E174"
. 51 Y 9 5% SCER R I, 518 1 5'-GAAG-
GAGAAGGTGTCTGCGGGA-3', 51 #) 2: 5'-CACTTT-
GTGACCATTCCG-GTTTG-3", 30 pl PCR IBA W+
0.5 pg AL DNA 0.4 pmol/L 45514 .0. 1 mmol/L
dNTP,1. 5 mmol/L MgCL, .1.2 UTap DNA R4 fifi Jz
Ho1 x VB, PCR £ GeneAmp 2400 PEFRL
LT A5 94 C UM 2 min, 94 C 30 5,61 C
30 s 172 °C 30 s #4730 MIEEF, feJ5 72 CLEMf 2
7 min, PP R B A 198 bp, PCR =¥l
PR Z 20 1, BSA 0.2 wl,ddH,0 7.8 ul, 10 x o
W2 pl, PIEFEH) 10 wl, Hinfl 0.5 pl, 76 3% Bl
BEEEIS (7 0.5 mg/L 4L 258 ) HIKJG , 78 UVP #E
RIUR R G A,

1.5 Siil2#dryk i SPSS13. 0 B it AT 4k i
30T, BN BE R A 53 A1 2 A 4T & Hardy-Weinberg
S R 5 2 T 5 R] 8 R 5 A7 e PRI 3 LU 38R Y
K, P <0.05 AZEFAGIFE L,

2 #R

2.1 MTHFR ZEHBIGHER e ABL 2 w42
FIDE 1 AE B, C677/T P #4 k VIC, CC (BF A4
) sFAM . TT (445 2848 7) s BOTH : CT (2 5 =742
A, H 6 £y RA B4 ()l DNA fif 3% K Al
HAG Y 3RAG 177 6 RA Iz 96 il fe FE Xt B A A 5L [K]
ALK )£ 96.5%

2.2 MTHFR B AVFIAEA BRI TEA A 0 1t
SRS NHE 025 S5 67 JE P % ¥ 75 B Hardy-Wein-
berg AT EHE (v =3.84,P >0.05) , F B 45 55 (v 3
C IR B A T, BA R IARARE, Lgma R
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FWH ,677C/T o7 15 Al 3 A 43 A (CC/CT/TT) A fek
FRXT R FI RA REH T E R ST FE X (P >
0.05), W#1,

% 1 MTHFR677C/T £ H A & RA 41 R & B

At AW A [n(%) ]
41 5l 3 ol CT TT
RA 41 177 32(18.1) 117(66.1)  28(15.8)
X 2 96 23(24.0) 57(59.4) 16(16.7)
¥ - 1.33 1.22 0. 03
P - 0.25 0.27 0. 86

2.3 MTHFR C677T ZEMES MTX J7 a0 CH A%
WA FE I B Y 177 5] RA SB35 A I DR 56K, 24
Jil 5% ACR20 ARiEVEUT T AL, 43 IR TT A 54 143
), TRk 2H 34 1], MTHFR C677 ' CC .CT [ TT KA
RIS B EITRER LR ITH#E XL (" =0.729,P >
0.05) ,7¢W] MTHFR C677C/T i S iy 5 £ 51k 5
JPROCH B (P >0.05) , W2,

%2 MTHFR C677T 2B & A3 MTX J7 & b &K [n(% ) ]

HEP A 1%k AR JeEL
ol 32 26(81.3) 6(18.7)
cT 117 96(82.1) 21(17.9)
TT 28 21(75.0) 7(25.0)

AR P LY P >0. 05

2.4 RRN 177 BLEE I BA MTX AR R
N FEON MR R GA BN SF b, A B
JNE (B2 IR I ARIE M2 R G RN A ) ok
FMAEIR VAL, B2 — b e R, TR R 2,
W TG I L Ge 25 R S

2.4.1 MERGEA R LG 177 ] RA &
FHA 38 Bl AR R B M R E (B 6
B, 2 32 ], 4R 21 ~67 & R 6 A~ H ~20 4F),
Herf 26 51 P 40 M98 0, 9 51325 R 20 i g = i s o
(WBC <0.5 x 10°/L) ,5 Bl 5T 1 ( 35 A 4% 3 o BE 2%
I, Her 152 A o AR A R ol P | A A
IR B ERER Iz , 2 it/ B, 3 51 A e
WG IR, 2 B4 i A kD) A 28 il R
FATERER A g G AR TR ER 14 ] 3 A2 AR
9 {3l , AL 4G 4 I A AR IR/ 2 5] S I AS FH S 1) I Y
RGEAR RN KA TR R GEA KN P4
MTHFR C677T #53&[K Y 3 MTX J8)7 IR R GEA
RN EARILEZFA G E X (x° =9.669,
P<0.01), W#3,
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%3 MTHFR C677T % # 7 & £ % ¥ 5 MTX &7
MEZAFBERNKEEFLK [ n(%)]

R G FMERGEARRNY KRR RN
cc 32 2(6.3) 30(93.7)
cT 117 25(21.4) 94(78.6)
TT 28 11(39.3) 17(60.7)

##:CC VS TT,P =0.002;CT VS TT,P =0.05;CC VS CT,P <0. 05

2.4.2 FFEEMERAAED 177 WIEE A 34 B
P[RR B2 0 I D BE S (55 3 0], 2 31 141, 4F i
26 ~68 % JEFE2 4E ~ 12 4F) , il S AL & i 5
4 ), ARG S R R 6 B, A Y3 24 B, 3
W &M 5 1 T 98 i SO D 6g 5+ % . MTHFR C677T
HIH A B H MTX R 7 P dE R R R A
Gt X (' =7.029,P <0.05) , W4,
% 4 MTHFR C677T 4 2B A £ 4 % F MTX 677
AW A A ZHEE (%) ]

S % A IR S TEIHF R 2
cc 32 3(9.4) 29(90.6)
cT 117 21(17.9) 96(82. 1)
TT 28 10(35.7) 18(64.3)

¥.CC VS TT,P =0.05;CC VS CT,P >0.05;CT VS TT,P >0. 05

3 itig

3.1 7 RA BB MTX (54 ekt A7, 3 1E
5 H AR FHPTXR 25 BB A 25 B 347, (HHEAS
RS0 2 R A A If PR B iy FH B £ BRI, MTX
& AU R AL JRURE ( DHTF ) B9 36 SR i 577, al L
FE LU P = S R e AR DU R, A A
iR I =) 2 R AR AR AN P9 & B, W] B
TR D P R G 3 i 2 i 4 R e i e i o
Refd, TP DNA  RNA FIEE H A AL, 410 i 40 At 3
B, JAEGTR AW S SR . MTHFR 2 iR AR
I R G S R, AL S, 10- 30 35 DY S0 RAE JFN
5-HIEEDU R MR, 5 &= A 28~ e 22 R 7 P Ak ik
T P A B (LR MTHFR 3% P el it ol 2 25 5
M P S5 0[] 28 J 2 1 HH Ak DT 5 | 1S 75 [
TR Jo S R IfLAE

3.2 AZ& MTHFR EH &N T 1p36. 3, A G IX
$1 980 bp, 7% 11 ANFREFF1 10 DN & T, FE7E
A2 ABMARIEY . COTTT A 3 FPILH AL TT 44
AR TC 2% A 248 B, CC ¥f /£ &, MTHFR
COTTT Z78HE 1 TN A TR- = TR W & e, 8T
MTHFR 4 #4 ) % A8 5 5 S0EG 06 M B K, MTH-
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FR677C—T H£ K 22 3R K, Wilchen %0 BF5E 8 /R
ARl Fp ] 22 AR K, TT R R E AL A4
20% , B RHIEHRE N 26% , BVGEFH 32% ,AEP B9 &
HERBARL) N 6.6% , TEABEGE T, TT K H A 7R
RA 2R 21% X RRZH Ry 18% , Hoor A 4 5 v [
eI NBE A AHAT

3.3 HAETE MM ET MTHFR 3£ R £ 8555 MTX
IPR AN BN ) BF 9 25 SRR GE AN — . Wessels
250 9 3 MTHFR677CC R4 ] MTX A 4531 B
W9 J7 %%, T Kumagaik Z£'%0 B 7% 4 7R MTHFR
CO7TTT Z51MES MTX 7 & A B W 6K, Kim
VN E RA BE AFSE R W] MTHFR C677T £
SYEATRE R RA HE MTX AH G 27 B VE Al 5 2 5
MFERR, LSS HF 58 & B MTHFR C677T 2K
ZAME S E R MTX A7 T SO 3% 2% A G
MTHFR 677CT + TT & R 74 (1 2P bk B 40 i 1 i 55
A A 0 KUR: P 3 s, 5 R X S B I 5T
SRR 2R R SR Z R EA X, PGz 23k
L A R AR 2/, MEARFFR T
R PG X SO RA b ] MTX 3877
) RA 3t MTHFR C677T £k 5 MTX J7 4k
TCHA ARG 5N BRI, G HU I R 58 B
FHMAR RN ZSF A5G #E X (P<0.05),
677TT FEF AL BLLL W AP AS K B 8 & F CC
FERAIE . $EIR MTHFR C677T 2878 BUT] fE 2 AN B
RV R R

3.4 W TIRATOIFFRECR AR, REEHFATETRZ X
PIBIFTT , RIS, Fiite 22 5% | 22 36 R A% S A 458 L R D
ARSI SE S A . H T 2805 R B2 4%k
HEWFIE , WF I8 IREAS 1 22 /DR [R) X oE 45 SR ]
R R |, 3 — 25T 5% 3 T 2L 0 58 35 19 7

Pk R MTHFR JE K 2 28540 5 /057 & MTX JRJ7
RA J7RE B A RV IR AR
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