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MTHFR 5 ABCB1 ER Z XMW MERA T HMEEE
AH= PR HE M E RIS SRR IW
o SR R B A&

(1. MERKZE,IH KM 221009; 2. ZRMERAFWREERGFH, LA HMN  221002)

HE. B s ey ke Aot R (MTHFR) A2 Z B BRI 5 (ATP) &6 & B ZRKAAR R 1 #i2%& & (ABCB1) L1 % Akt fik £
G BN G & KA F T RIS (HD - MTXOL 8 77 e Be s R Ao IT B R Foa s U M ER K F B ET 2019 54 A
£ 2020 4 5 A 4T HD - MTX 6 97 09 dn ik 2 50 B M AP 8 A & 3 131 ), ) F &8 v (MTX) f 25 3R &, JF 42 MTHFR 5
ABCBUR B 4R, Goit It o041 & M1 G AT B 20 Ak 45 R 131 4) & F ,MTHFR 677 4% %/ ABCB1 3435 4.5 (CT + TT) & 3 7 & MTX
HemsE R E A KL CCRE R LML (P>0.05);ABCBI 3435 42,5 (CT+TT) B Z AR BH WA EFN I ST CCRBFH(P<
0.05). Z5it ABCB1343542.& (CT +TT) B AR % A5 dik R 5% B HAF B R F & F 428 HD - MTX JG AT 2 s 545 40 % .
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Effect of MTHFR and ABCB1 Genetic Polymorphism on the Elimination Delay of High -

Dose Methotrexate and Hepatorenal Toxicity in Patients with Hematologic Malignancies
MA Le', HAN Jia*, LYU Dongmer’

(1. Xuzhou Medical University, Xuzhou, Jiangsu, China 221009; 2. Department of Pharmacy, The Affiliated Hospital of Xuzhou Medical University,

Xuzhou, Jiangsu, China 221002)
To study the effect of MTHFR and ABCBI

methotrexate (HD — MTX) and the hepatorenal toxicity of patients with hematologic malignancies. Methods

Abstract: Objective genetic polymorphism on the elimination delay of high — dose

Totally 131 adult patients
with hematologic malignancies treated with HD — MTX in the Affiliated Hospital of Xuzhou Medical University from April 2019 to May
2020 were selected. The blood concentration of MTX was monitored, the genotypes of MTHFR and ABCBI1 were detected,and the hepa-
torenal function before and after treatment was analyzed. Results Among 131 patients, the incidence of MTX — elimination delay in
MTHFR 677 and ABCB1 3435(CT +TT) genolype carriers was similar to that in CC genotype carriers( P > 0.05),the incidence of
liver function injury in ABCB1 3435(CT +TT) genotype carriers was significantly higher than that in CC genotype carriers( P < 0.05).
Conclusion ABCB1 3435(CT +TT) genetic polymorphism is associated with HD — MTX = liver injury in adult patients with hema-
tological malignancies.

Key words: high — dose ; methotrexate ; hematologic malignancies; elimination delay;genetic polymorphisms ;hepatorenal toxicity
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FHZ5 T 5 09 S DR, WF9E MTHFR C677T(rs1801133)
F1 ABCB1 C3435T(rs1045642)2 Ao 5 3k A £ 2851 %
MTX HEGE R KB #EPE 20, S HD - MTX A4k
PR AL 5T 2K Y8 ARG T o
1 #ERSHZE
1.1 HRIZH

AR N BERF R 228 BR 5E 2019 4F 4 H & 2020 4F
5 HUSIA R 131 1] 1ML 2R B0 % e A R R AR
BLG2E AR L B 67 1, % 64 4151
PIAEI4 (54, 31 £14. 01) 5 AW ARRUE : ABESEHHIZN ALL,
X P28 R G LR A AT 4 bk T8 56 MLV R e P
IR 5 SR FH R (> 500 mg/m?) F G008 W8 1 S (O i 1l
AR ] 025 SEHIES H20140205 , KA 4 B
10 mL: 1 g)IRY7 , HARYT R R o oA H 3™ o 0o i
N 25 FE T K FH 2 )5 24 h YR IR 65 R 2R B 46
24 52 5 Tt g PR e % 5~ 2 4100 ) 55 A5 52 e MTXC Il 2
WEEM 259 5 6 HD - MTX #1512 h KA ES T
I3 K AR BB AR PRI AT R IR T RE A S I
BRI IEH o
1.2 Fi&
1.2.1  m#5REN =

KRB BT MTX J5 48 h B9 4P & &k i, fim A
Z WU 28R (EDTA) HUe &, 250, B B35, 1
Viva — E I 24 9 52 W (72 [ Siemens 23 ] )
FE M 259 BE 0 5%, LU IS 1 pmol /L Sy HEHEFEIR 1671,
1.2.2 FEFEA AN

o FAZ R R S 2 A R0 it & R A R 7DD
FEI DNA, B - 20 °C UK NIV AF o 1 58 45 il 5% B iy
(PCROY 1847 & (g AE TA Y TREA PR 7], e il
50 nL PR R, B PCR X (SERE ABL /A F]D N FERY 48,

519 (i B A4 T4 ) J¥ 81 : MTHFR C677T
(1s1801133), |l 5’ ~GGTCAGAAGCATATCAGTCATG —
3", Fii#:5 - AGCGAACTCAGCACTCCAC -3/,

ABCBI €3435T(rs1045642) : F iif 5' = TTCAGCT-
GCTTGATGGCAAA -3’ , F ilf 5 - AGGCAGTGACTC-
GATGAAGG -3,

G 6 6 A G C C G A T T

cc#

G 6 G A G T C G A T T

CT &

PCR ¥ F2)% : MTHFR C677T,95 °C 2514 5 min,
95 °C 78 30 5558 CIB k 30 5372 °C ZEAH 40 s; 4t 30 4~
IR .72 °CHEAH 7 min Z5 50,4 °C {547 . ABCB1 C3435T,
95 °C FAFPE 5 min.95 °C A8 30s;57. 1 CiB K 305372 °C
FEf 30 s;4E 30 AMIEFR .72 CIEMH 5 min Z55,4 °C R4

Fer i - 14 45 AU 2% Byt WG I FEL VOGS 4
VI AT SR 56 AIE O T 4y PCR P2 JRB0O% B4 TAEY)
TR (i) By A B2 w100 ), 7 45 5 LA CHOMAS
k5 MTHFR F1 ABCB1 ZE[H SNP {37 5 bR HEF 51 1L
HE DA e SR AR
1.2.3  fFEFH#IFN

e E T HD - MTX RY7 RIS RO E 2O RE AP
B BN PR 2 BE 92 [ R ST 5 i R AP e AR o
Hr el 2RI N AR LA BT = 5
B T RE 0 10 0 A I LB e SR (E Y 1.5 5
1.3 SitFatE

¥ H Excel 2019 F1 SPSS 25. 0 Si 24 8 AF 4007 o 11
BOGAR AR (% ) Fom , THEUT R 3 I R L A3 A 5
Hardy — Weinberg V- & AN 1E O0 3 02 1 @ K o
P<0.05 HERAGIE XL
2 H#ER
2.1 EEEHLHTE

K F PCR - H # W J¥ % W % MTHFR 677 5
ABCBI1 3435 v i LR 7 45 5 UL 1 Fni&l 2 (#if 3k fords
A Sk 3L ) 131 1 B b, MTHFR 677 CC % 52 {4
(39. 69% ),CT %Y 53 14 (40. 46% ), TT % 26 (19. 85% ),
C 1T By 557 HE PR A A A5 2853 51 A 59. 92% Fil 40. 08% o
ABCBI13435CC %! 53 51](40. 46% ),CT %I 45 5i](34. 35% ),
TT 5 33 f](25.19% ), C FI T 19 &40 B R 49 Afi 43 5 4
WA 57.63% Fl 42.37% . H. 2 A~ S UL CC Bk B
ALY, CT BN AR 8 5 1 TT R R AB 45 Y
2l oAl AR o P I A VAN A - S BV I b
Hardy — Weinberg & (P > 0. 05) , A S AEA HLAT BEIK
R
2.2 HEZHMS MTX Hit R X &

131 g, MTX HEHER 70 61(53. 44% )

G 6 G A G T C G A T T

El1 MTHFR 677 i s £ E 5 B 2
Fig.1 Genotyping waveform figure of MTHFR 677 site
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CC A

CT #

B2 ABCBI13435 i =B EE
Fig. 2 Genotyping waveform figure of ABCB1 3435 site

MTHFR 677 {37 j5 & ABCB1 3435 {if 5 CT B4 5 Fn
TT RIS & & AR HEM AE R /9 HE 2 1 CC R &,
HERH TS FEX(P>0.05) 3 0FE 1,

x1 EBESTUESRRRKHMERMERMEG(%)]

Tab.1 The correlation between gene polymorphisms and MTX -

elimination delay[case(% )]

ARY BRER  RRE 0R(95% C1) i P
MTHFR 677  CC#(n=52) 26(50.00) 26(50.00)

CT8(n=53) 30056.60) 23(43.40) 1.304(0.605,2.813) 0.460  0.498

T (n=26) 14(53.85) 12(46.15) 1.167(0.454,2.997) 0.103  0.749
ABCBI3435 CC#(n=53) 25(47.17) 28(52.83)

CT#(n=45) 25(55.56) 20(44.44) 1.400(0.630,3.190) 0.685 0.408

TTA(n=33) 20060.61) 13(39.39) 1.723(0.713,4.164) 1.472 0.225

2.3 EESTHEE MTX FFESMEHXER

131 Bl &b, kAR RO RE S 23 1411(17.56% ),
B IhRE S H 10 61 (7. 63% ) o BT & A= B 405 1 A8
b W B R R T AR Ao cC AL (B A
RN (CT + TT) B (A8 7)) 20 JE A7 50 Bt o A5
MTHFR 677 7 5, (CT + TT) B 25 1T B S REH 45 & A=
RINEE CC e H2ER LI FE X (P>0.05) 455
L2 23 ABCBI 3435 i 5 (CT + TT) BUHEH7 2 iF 2 BE R
Wik AR R E T CC B (P<0.05), & F et
RAERWE, 2R LG ITFE L (P>0.05) 3 1L 2
ik 3.

%2 MTHFR 677 ERSZES AR TSRS (%)
Tab.2 The correlation between gene polymorphism of MTHFR 677
and MTX —induced liver and kidney injury[case(% )]

REER  CCE(n=32) (CT+TDH(n=79) OR(95% CI) Y PH
FA%RE  10019.23) 13(16.45) 0.827(0.333,2.057)  0.167 0. 683
EAgss 3671 7(8.86) 1.588(0.391,6.442)  0.100  0.752

#*3  ABCBI 3435 EEZ 545 RS AT S HRMAHTERIEH(%)]
Tab.3 The correlation between ABCB1 3435 gene polymorphism
and MTX —induced liver and kidney injury[case(% )]

REER CA(n=53) (CT+TDA(n=78)  OROS% C) ¥4 PH

5.747(1.612,20.487) 7.378  0.007
2.914(0.594,14.304) 1.074  0.300

3(5.66) 20(25. 64)
23.7) 8(10.26)

JE5h R
Kot
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MTHFR /&2 5 DNA £ A1 364k i) =5 22 R Ui
LRI 5,10 — 30 FF 3 U SR IA Ik 5 — FH LY
SR, R A% ER AR R  MTX =5 3 i 5 i 2 AR
R SRR, 25205 5,10 — S P 35 U &R 1Y
W R IEAH I ABCBT A7 T4 M |, T LU i AL
RN ATP K B RE 2 DA £ sl s T 20 25 %
Y, e Sy P - BEE I RE 2 W 25 P AE HILAAR Y 1 T
Wy A FHE R

2 A I 5Y & B, #5H7 MTHFR 677 1 5 (CT +
TDH ALL B 2505 48 h IN A I 253 E I i i3 T CC Y
(P <0.05) A 5T 40 6] ALL LAY 25 R 2
N HEHT (CT + TT) B AR L3 % HD - MTX JR¥7 )5 48 h
B9 MTX i 24 v B2 B 42 = F CC AL (P =0.006) o {H LA
FgE I AN B (JL)OMTHFR 677 55 £ 80k 5 MTX
25 48 h HEM AR FAH PR T e o RS Y
WFFE 45 T, #e4F MTHFR 677 7 &5 (CT + TT) B A ]
FELI MTX HEE ZE R %Az A0 (P> 0.05) , A BF5E
gE 5 > 5 AR K, X ABCB1 3435 £ 5 (CT + TT)
RIS MTX 78 AR A 5GP A ATF 7 45 SRt AN A
[ . KIM £ RS ABCBI 3435(CT + CC) 1 5 MTX %
B R B PE I & B, CC AU CT RUHEF 2 1 B R W
BRF TT R (P<0.05) , SUTHANDIRAM &5 21 5 1
I ALL 5 3R 22 A7 4 9k L8 £ 35 (A HD - MTX
1I7 I 48 h (1 L2535 ABCB1 3435 v &5 (CT + TT)
RUSL N Z 380 o P03 45 34 5 R W58 — 5. GREGERS
SN PE 22 Sk A i BOLR A SE B, ABCB1 3435
B A5 (CT + TT BY) B N 225X MTX /4 25 4% 5 3h
B, AR P IRREI IS 2SS
MTX HE TR A O,

K H B 204 52 4] ALL B L#4T T MTHFR 677
A5 (CT + TT) 78 35 PR RUAS I, 422 [ S7 968 i F 5% o R
BEEHE AR R ARIT TR R R BT — TR, 45
WRIR & BB & A= HD — MTX A 56 75 Bl U 0 25 5
TGt F L (P >0.05) I H WS Sk T ALL £
JL 73 i), PCR 4" 4 J5 ¥ 45 %€ MTHFR 677 £ 25 (CT +
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TT) FEE A, WIRIZAL S S MTX 51 & A KOV TG B3
AH I o BRI B S U 5T R B, [ RS b X ALL f8 L
MTHFR 677 {5 (CT + TT) B [6] 3 [ 4 i MTX k)7
B DhRe i K AEFM Y (P >0.05) AR HE"94
A9 F& SCHRIEAT Meta 23087, 45 R 5 _LiRBFoE 45 AR .

AW 45 B %, MTHFR C677 37 &5 (CT + TT) AU JE 4]

55 S RES 5 1 K A ST W] A G, ABCB 3435

P75 (CT + TT) #5247 35 I D BB 81 495 19 % A %6 B i 48

CC Al (P<0.05), CORNET %5 UV i 58 & s, 24

ABCBI1 3435 fii fi &4 C > T 2848 J5 vl 7= A AN T $4 1 it

AR T O 2 S A PN ) R e 2 R /KOSl B T

B ) e 40 4 o i 2% 7= 45 U014 dE , ALL 8 LY ABCBI

3435 i 5 (CT + TT) BIFEff ] HD - MTX Ji5 D R4

FHERET CC R R E W K I, ABCB1 3435 fif

SCTT BUHEAT 5 AR ITF DI R0 473 1 RS, 25 v o 1) 9 4 12

R 12 Js FHSESCHR I Meta 23 HT4518 5 Bk TORHATE o

ARG R GG R AR F IR SR —E

Zi F T, ABCB1 3435 v 5 (CT + TT) BIIEL RN 2 25

P55 1 FR S8 g BB 1 HD - MTX J5 179 JH- ) e 4

PiAE &, Ja Sk it — 2 WF 58 MITX AR5 AH 5C il 5 A

Z S MTX HEME R |35 EE A S AL,

HD - MTX MAAL I 25 82 58 224K 35 .

S 3k

[1]3&&EZ, % B, 4,5 . KA T RIS T il i 7
Wl R ILK 24701, F B E KA 2530 5 %47,2019,19(6)
738 - 741.

[2] HUI KH, CHU HM, FONG PS, et al. Population Pharmacokinetic
Study and Individual Dose Adjustments of High — Dose Methotrex-
ate in Chinese Pediatric Patients With Acute Lymphoblastic
Leukemia or OsteosarcomalJ] . Clin Pharmacol, 2019, 59(4) .
566 — 577.

[3]1 & A, F@, 4% R,%5. ELTzadhemied hm b

KA FF RS A E % Skegia ot Rt & ().

5 %4 5 1 K ,2020,23(6):561 - 566.

AR, AEREE, D6 E, 5 . MTHFR #= ABCBI LB % &k

TR F)F T RIS R S A HE R Hoa ], P E#H

% 4 %,2019,28(1):117 - 120.

[51# ,#% R, FRFASRMELBLARN S ESRE XAANE
VAT ILE LS RE MG fm P R B R A AR £
WA ()], %A 24506 5 ,2017,20(7) : 840 — 844,

[6] & 3,30 B, 7KMiE, 5 . ATIC 42 GSTP1 AR % A5 X
A BT RSB R A XA [T]. PEAILRE S
M 5 4 & ,2018,23(2) :85 - 88.

[7] TSURUSAWA M, GOSHO M, MORI T, et al. Statistical analysis of

[4

—

relation between plasma methotrexate concentration and toxicity in

high — dose methotrexate therapy of childhood nonHodgkin lym-

phomal J]. Pediatr Blood Cancer,2015 ,62(2):279 - 284.

(8] F #.,F #H,AK%,¥. TVPAWATBRERBAR %
AL EHRC@ICE R & T REST B R RER
Ry AR KA )], B e R 52 & ,2017,33(17):
1634 - 1650.

(9] Hmde, %] 36, 9HE. ZHkE@MILE RmEILE TR
WA EREREEAE 5 SRS XN 2T RS R R R

»

4
AR, %= AILAHIE R % &,2012,27(6) :440 - 442.

[10] & 3,74, ADNZ, 5. GRKE@ILG ok &L
GSTP1 & MTHFR A& B % &0 5F X Fl & 7 RS R LA S
w1, F B Kbk S R E,2017,25(3):723 - 728.

[11] KIM IW,YUN HY, CHOI B, et al. ABCB1 C3435T genetic poly-
morphism on population pharmacokinetics of methotrexate after
hematopoietic stem cell transplantation in Korean patients :
a prospective analysis[J]. Clin Ther,2012,34(8):1816 — 1826.

[12] SUTHANDIRAM S, GAN GG, ZAIN SM, et al. Effect of polymor-
phisms within methotrexate pathway genes on methotrexate toxicity
and plasma levels in adults with hematological malignancies|J].
Pharmacogenomics, 2014, 15(11) : 1479 - 1494.

[13] GREGERS J, GREEN H, CHRISTENSEN 1J, et al. Polymor-
phisms in the ABCB1 gene and effect on outcome and toxicity in
childhood acute lymphoblastic leukemia[J] . The Pharmacoge-
nomics Journal ,2015,15(4) :372 - 379.

[14] #rg g, EmA, ROX,F . SRKS@ILa 0mEIL
MTHFR & B % &bk 5 R & 7 fkob el ey % 2 []].
P E %KL& E,2013,15(3):201 - 206.

[15] fmdemb, B da sk, 40 A3, F . SRS m A g ok &L
MTHFR A B 2 &5 KAl & 7 2EAIT G T KR L
X &[T 7 RE%,2015,36(3):413 - 416.

[16] L&, B 4, K2R, F . HdbK Sk mied ok
BILEFhw A vt B REELA R £ S5 F RS 6948 %
[T, P A 5 A OUAHIGE R % & ,2019,34(14) : 1068 - 1071,

(171 & bo, Zoesh, Fiksh . GRHRT @IS hmEILE T A
v St 823 R B (MTHFR)CO7TT % Ak 5 W Rskh Ak 4a
k49 Meta 247 [J]. % A %4 5 16 &, 2017,2009):
1009 - 1014.

[18] CORNET D,COHEN M,CLEMENT A, et al. Association between
the MTHFR - C677T isoform and structure of sperm DNA[J].
Assist Reprod Genet,2017 ,34(10) : 1283 — 1288.

(9] BRA,RAHF, £ W, 5. HEZGAHSERNILE
oMK B m e G ik KA T R s T e wealll R
JLFHZ &,2013,31(8):733 - 736.

[20] %k %, %—E,x#%H,%5 . ABCB13435C>T LK % &M%
st & PR B 2 R & o g B OU KR B P R A 25 R R AR
RO R 6y #ea ()], F E2IF,2017,20(6) : 1058 - 1061.

[21] % &, RAEMA, HHEG,F. AW BELE T SHFHHA
B % SHERANEFREATRRFHL 0 5H(]]. F
e R 2532 5 22 &,2019,35(19) : 2421 - 2425.

(ki H #1:2020 - 08 - 14)

43



