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Abstract: Objective  To investigate the influence of thymidylate synthase (TS) gene polymorphisms on high-
dose methotrexate (HD-MTX)-related toxicities in childhood acute lymphoblastic leukemia (ALL). Methods A total of
73 children who were diagnosed with ALL between March 2011 and March 2013 were included into this study. Genomic
DNAs were extracted from their peripheral blood. And then the genotypes of TS 5'-UTR were determined by direct
DNA sequencing after PCR. The toxicity response of 73 patients receiving HD-MTX chemotherapy were observed and
recorded, and plasma MTX concentrations at 42-48 hours after chemotherapy were measured. Results The main HD-
MTX-related toxicities of 73 patients receiving HD-MTX chemotherapy were neutropenia, decreased hemoglobin level,
thrombocytopenia, liver toxicity, mucosal damage, and gastrointestinal reactions. There were no significant differences
in the incidence rate of HD-MTX-related toxicities between children with different TS 5'-UTR genotypes after
chemotherapy (P>0.05). TS 5'-UTR genotype was not significantly correlated with plasma MTX concentrations at 42-48
hours after chemotherapy (P>0.05). Conclusions TS gene polymorphisms have no influence on the incidence of HD-
MTX-related toxicities in childhood ALL. [Chin J Contemp Pediatr, 2015, 17(1): 11-14]
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MTX (HD-MTX ) & ALL %71 (4 IfiL 955 B 6 1) B %2
i, PR A B (TS) J M ER AR I 1) 2 A
K, TS 1221 mT S B0 FR A AH DG I 1
TR, SR 1Y IE E AR, TS B UL 3 R
A% 2R/2R. 2R/3R. 3R/ABR. TEIGEM B, HD-
MTX ]S850 E ) a- e dl . s, B s
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Ay AH T I B N TR Xt ALL 8L MTX 119
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F&WA 7 I0]
1 #BRERE®
1.1 RIS
PEHL 2011 4£ 3 H & 2013 4E 3 AfEWIF & A
= Be JLBH R rE 4 JL 2 I B 4R Be 19 ALL UL
T3 RIS, A LRI S IRLE ALL
By, HHREA TR Hdh 5 34 4],
39, AFRYERI 1S 8 ANHE 11X 114 H;
FRIE 37 B, G M A3t 36 B, 43dilic sk L
@ g )L ON (RS G Sl vkt Uha o N [ EA R e = I
MR ) o FSiRe. BEEhAE, DG IREIR,
AT E W RN . PSR 5% %R L
Wi NIRRT MIE R
1.2 IrHA=R

Z [ CCLG-ALL 2008 J57 %, Fifs ALL LY
1T HD-MTX+ MRS ( CF ) +6- FiFEZEns (6-MP )
T ZAbyy, MTX R & FRfE 3 gm’, HfE
B 165 g/m’s MTX R 1] 24 h # ki i, 10% 7 &
YERZREHRTE 0.5 h WHREFIKISEA, RET
23.5h WA, TEAT 98 i MTX ## KT IS
2h N, 17 =B (MTX+ B A + s ZEKAS ) Y
TE 1R, KR TE MTX )5 36~42 h JH CF fi# 4,
FI & h 15 mg/m®, HE6h 25251k, $t6~8 K,
FARIT T 2 24 K J a2 d 7 R F) &k Akisfl (4
H WA . 3000 mL/m?, 4 H AW 5% kiR
A HN 130 mL/m®) o 2GR, MR 24 b AK
i, RFFIR pH = 7.05 [RIAE, AFBGRERTG R 6-MP

(25 mg/m’®) 5 ALIFRLRE R BT ORI . B
SEPSE I ST R/l
1.3 Real-Time PCR #ill TS EF & &1

THIRS RS ALL BJLAMNEERIKI0 2 mL, &
T EDTA HrEEIRE b 4 CIRAE, 48~72h N, fliHH
FHBIAFN 2 7 11 25 3 R 4 DNA & (B0
RIDP318) , M & Ul B 15 P2 U DNA, 42
B[ DNA 47 Real-Time PCR §' 3 . #2#%& Genbank
GBI TS ZAFIRIT S, 5% 30wk P &1 TS
FEHG1Y, WARERIEE B B A7 R~ 7 A .
TS Lg% 5'-GTGGCTCCTGCGTTTCCCCC-3',
5 ¥ 5-CCAAGCTTGGCTCCGAGCCGGCCA-
CAGGCATGGCGCGG-3', FBLK . 251 bp, PCR
RNERZR (30 pl) , A4 Mix 15 ul., L FiF5 149
% 1.5 uL, DNA 4R 10 uL, ZEF7K 2 pLo S
ZAME R 95°CTASYE 2 ming 94°C7FPE 30s, 62°C
Bk 30s, 72°CHEM 30s, 336 MEER; 72°CH:
FEAH 7 min, LY HE =Y 5 ul 5 Marker 7.5 pl 1R
G, T 3% e R EER T, DL 100 mV L Hs HL Uk
45 min, FFETEEEIE IR RGBT . KERIATHY
PCR P JE A AR K IEN , Ak e AT B o
1.4 TR R RAIEFRET
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HD-MTX 1bJ7 IR G 42~48 h R4 LA Fe bk i
2mL, 7 HPREARGEIRIRZ 055 0, 47 MTX 12
W W
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B e sl I % 1T % 4% I\
FRPERE AR (x 10°/L) 1.5~1.9 1.0~1.5 0.5~1.0 <0.5
ML (g/L) 100~110 80~100 65~80 <65
/MR (x 10°/L) 75~100 50~75 25~50 <25
M Bl 7 i IR - Wi TR A il A IR 1
Mg BIE <2 REMT~Z >2 AREM 2, FHAIT [(IREH R
MR AR S ] LIBE, Bt . AR Wl . R et &
HFUIRE (A N =, x 50 U/L) 1.26~2.5 2.6~5 5.1~10 >10
Bt (JRZEA , x 8.3 mmol/L) 1.26~2.5 2.6~5 5.1~10 >10

2 #R

AREEMESEE)L TS BEEE S/
TS J KA 25 5 & s, 73 Bl # LA, 2R2R
B35 (4% ) , 2RABR A 1241 (16% ) , 3R/3R Kl
5841 (79% ) o GRS ALL HLIER Ay
MR L ZE R I HEE X (P>0.05) , W3k 2,
22 MIXARRKRM

73 ] ALL L35 HD-MTX 1by7)m, KB
PERLAH AR D | I 2T AR N s 4 )
51481 (70% ) . 40 151 (55% ) #1641 (8% ) ;
RAEIFNEREE IR FE A8 W 18 SN 430 R
S (11%) . 9] (12% ) A1 9% (12%) ;
1 B SRR . WK 3,
23 AR TS ERBEBILUTEARAR RN

gL R, AN TS FEE A ALL LT )5
AR EEFRLRZF BTG L ()
P>0.05) , W4,
2.4 AR TSEFEEIL MTX IMZ5KE i R
S

ALL B JLAEIT 5 42~48 h MTX Ifil 2 v & 1 i)
25 WAL R 2R/2R A, 2R/3R Ml 3R/3R % ALL i
JLAL ST J5 42~48 h MTX>0.5 pmol/L 43 %Il # 0 4l .
3 3 7], UiEH TS FER 284S MTX L7 )5 I
R FE AR TCOCHR (P>0.05) , W3k 5.

2.1

*2 TEBKESNEALL 2L TS EEESMHILER

[ (%) ]
ST 1 Lilke 2R/2R 2R/3R 3R/3R
b 37 2(5) 5(14) 30(81)
i 36 13) 7(19) 28(78)
k! 0.722
P1H 0.697

*3 73BALL BILTEARRNEZERFR [6(%)]

=Y T4 Mm% Mm% Ng% 1T~V
PR AR 8(11)  18(25)  19(26)  14(19)  51(70)
MLEEEE  2636) 26(36)  9(12)  5(7)  40(55)
iR iy 1(1) 4(5) 1(1) 1(1) 6(8)
JHFE A 6(8) 3(4) 5(7) 0(0) 8(11)
Rhilbed & 0(0) 4(5) 45) 1(1) 9(12)
ng it 8(11)  1(1) 5(7) 0(0) 6(8)
IR 0(0) 2(3) 0(0) 1(1) 3(4)
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[ (%) ]
AR R %  2R/2R 2R/ABR 3RABR P
R v T R 2(4) 8(16)  41(80)  0.798
IMLETHE I FEAT 40 2(5) 7(18)  31(78)  0.304
I/ N s 6 0(0) 117) 583 0936
(S 7R ENFAA 9 1(11) 111 7(78)  0.102
FhRsE 9 (1) 222)  6(67) 0.367
R 8 1(12)  0(0) 7(88)  0.140
#x5 TSEEBSMIXMAREZBERNER [# (%) ]
MTX Ifil 25 ¢ if
FE[R A %k A P{H
< 0.5 pmol/L. ~ >0.5 pmol/L
2R/2R 3 3(100) 0(0)
2R/3R 12 9(75) 3(25) 0.099
3R/3R 58 55(95) 3(5)
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P JF R DU SR, RIS A MTX 78
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TS 2 i mg h i A% (dTMP ) & liad f
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FHPH DNA B A=) -G 1 i 410 i) 240 A A A sl 1
IFER . TS 76 DNA AR5 1EE . 4 sE 5 51k
A T EEMER, MR 2 5- FURK e
(5-Fu) F1 MTX %5 f) i Z R0
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R—%, SR, Faganel % ' HF5Y W s, ALL L
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I N D2 D786 6 ¢ A AR B (. T R (Rl s —
TS SR 2], TS 3R/3R H:PH A AT A0 ALL 4k
I IR AR R s

AHFFEAR K TS B H 2805 MTX i 25 ¥
FEZ BIAFAE G, BEAh, HD-MTX L7 A A R
J 3 AT RE 5 A TR A 3 A A DG Bk PR 22 A

FEFERSEME 19,

i LRk, TSR ZA&M S ALL & L HD-
MTX 157 J5 AN BN B & AR KU o oG, AR ik 2
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B Z BV L FEAVER . RN RIKE L R R
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