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Abstract; Objective
hydrolase ( GGH )

concentrations , chemotherapy toxicities of methotrexate ( MTX ), and
Methods

blood samples were obtained from children with intracranial tumors to

To investigate the effects of vy — glutamyl
1511545078 C > T polymorphisms on serum
prognosis in children with intracranial tumors. Peripheral
extract genome DNA. Matrix — assisted laser desorption/ionization — time
of flight mass spectrometry was used to detect the genotypes of GGH

511545078 C

immunoassay was employed to determine the serum concentrations of

> T polymorphisms.  Fluorescence polarization

MTX. The incidences of toxicities, relapse , and metastasis were recorded
after chemotherapy with MTX. The associations of GGH rs11545078 C > T
polymorphisms with concentration — to — dose ratios ( C/D ratios ) ,
chemotherapy toxicities of MTX, relapse, and metastasis of tumors were

analyzed. Results A total of 75 children were included in the present
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study. The frequencies of rs11545078 CC and CT genotypes were 82. 67% and 17. 33% ,respectively. The frequencies
of C and T alleles were 91. 33% and 8. 67% ,respectively. There were no statistically significant differences for these
frequencies among the children with intracranial tumors,the children with acute lymphoblastic leukemia, and the health
population in Beijing. Children with the CC genotype had higher median C/D ratios of MTX in 24 and 42 h (25. 19 and
0. 14 pmol - L' per g -+ m ~* respectively) , higher metastasis rates (46.77% ) ,and lower relapse rates (17.74% ) than
those in CT genotype carriers (22.01 and 0. 11 wmol - L™" per g - m™*,38.46% , and 30.77% , respectively) , and the
differences were no statistically significant(all P >0.05). The incidences of gastrointestinal disorders (76.92% ) in
children with the CT genotype were significantly higher than those in CC genotype carriers (45. 16% ,P <0.05). There
were no statistically significant differences in the incidences of other adverse events between patients with the CC

genotype and patients with the CT genotype (all P >0.05). Conclusion GGH rs11545078 CT might be a risk factor

for gastrointestinal disorders in children with intracranial tumors treated with MTX.
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Table 1 The incidences of adverse events (AE) in patients with
intracranial tumors and the vy — glutamyl hydrolase ( GGH)
rs11545078 CC and CT genotypes(n,% )

GGH 111545078 genotype

AE

CC (n=62) CT (n=13)
Mucositis 26(41.93) 5(38.46)
Hepatic disorders 30(48.38) 7(53.85)
Electrolyte disorders 23(37.10) 8(61.54)
Gastrointestinal disorders 28(45.16) 10(76.92) *
Respiratory disorders 23(37.10) 2(15.38)
Myelosuppression 32(51.61) 6(46.15)
Leukopenia 54(87.10) 11(84.61)
Anemia 48(77.42) 9(69.23)
Thrombocytopenia 22(35.48) 5(38.46)

Compared with CC group, * P <0. 05.



186

v T R 25 PR gk R

S5A1 % 2 2025 4F 1 A (S 424 )

29 5 CT KPR 7 5 5], CC PR B L 3% B %
(46.77% ) =T CT JER AL (38.46% ) fHESE T
¥ PR RGEIFEL(P>0.05),

15 BB LEEREYT BTN & &, CC JER B 11 4] |
CT LAY 4 {5, CC JE R B LME & % (17.74% )
fIRF CT M IL(30.77% ) ARLEGE T2 122 7T
GiitE (P >0.05),

oo

MTX 38 5o 5 4 1 40 ) — 00 B2k JL il , 40
DNA F 45 BT R AR UM E A~ . MTX 2 ik
JF AL R B AR S IE AN AN TE M R B J R &
fi ( folylpolyglutamate synthase, FPGS) B/EH T 4 1%
MTXPGs , MTXPGs [ {5 P B 5% , 75 4H ffd P4 457 7 Bsf (i) B
AGFE ARG BRI, T GGH ¥ MTXPGs /K
i AR MTX, J5 J 2 AR I E ALV R 0 FPGS
Fl GGH L[] 4t FF MTX Fl MTXPGs 7E 4Kk 4 9 3 257
i AT — PR S AR H A AT REFT X — -7, DA 5 Wil
MTX ZEAR P I IE 5 AT, 2 17 52 i MTXC ) I 375 v
A=

A R 2 B 1% (single — nucleotide polymor-
phism, SNP) J& A2 5 i ULt A% 78 5, o A7 8 R
R Z 1R 90% DLt AR Z Wi i) & A st e I R
FNEREE R R AL I R 28 2R, R B — & 1Y 352 4% B TR
Pk o 8L PR FR A A Sy, (H & fa AR AT DL i ek
AR A T 5 2 AR T PR A ] A PR 3R ke B AT AR R XL
K, DA SNP 1 2 - $p2 06 & A i A= IR 70, A B 1
PRI AL BT . AT 3T T GGH 111545078
C>T Z3PEAE A I BB LR i 20 A 4 50, O 5 1
YRR R LA s (R AT TR Y 23 A AT T LA, 2
REW, =8 Z BB T0 B E 25, $R% SNP A2
JLEE Fi5T A e R LR 98 i A ) B SRR PR R

BEDRAZE S 7] LA SO TE 25 9036 97 Hh s BLAS [
M2 Eh 12 ZReE R AR RO Sk
251 ORI 22 SEAH SE 1) SNP, A5 Bl T 1) W 245 49 12 i
AR S AL, S R ) A AR A TR T SR AL B K
P, LA 2 . AW 0T T GGH rs11545078
C>TZAEMS MTX FlEKOEHk BT 259 A B I
LI E . WANG 45 i 5 2 B, A5 2o S ik
EL 40 il (5 11995 ( acute lymphoblastic leukemia, ALL) £
JLHT, GGH 13758149 CT 1 TT 3L P V41 1y 37 24 h
MTX C/D F{E (16.80 wmol - L' perg-m™?) B&5
T CC 4 (12.09 wmol + L™ per g + m™?,P <0.05) ,{H

TE B ALL B L, GGH 13758149 CT FI TT 3 [K
A7 24 h MTX C/D FLAEAHT (4350 13. 84 FlI
14.13 pmol - L™ per g - m?) \WH BEMZES. M
A SCHRR I, 54 rs11545078 28742 T 25 HE A 5 ALL
BT GGH AL IG PEBANA 56, A S 2B A
ATRERZI MTX AR, (HAHIF IS R & BLIK SNP Xt
Ji5 P e L MTX C/D Ho A Y 2 35 520, o] i 5%
AHE C/D AR AR ] 22 A0 KA 6, T BN %
SNP AN MTX [ 3 e A 25 R i E 2R A

MTX JEI7 HH UL 25 AN B SOy A 45 15 BE I ] |
J I8 RN G R 45 I Se 2 AN RN I B
AR ZE ST S S BN R I SR AT L
W97 S G R BB AL R 2 — . A
LB, GGH 13758149 A £ &M 5 MTX {bI7F 5
AL AR E A M B AE WA YR A
S ORI E IR, GGH rs11545078 75 7 3 [F 7 R
LI B WA B g5 & A R i i 1 1 A S R 7 AR
JL, BAHH CT BE R 7 ] fig 2 i 3 b i LR A= 18 W i
ANEFMMERIFRER, HXALET 2 0 KR
AR P PRI AR B 2 — 2 S

AR R : GGH rs11545078 CT Z 478 3L A
RUBILA B A B F R AR 8w TR A
AR, 8 B R AR T A A PN AR L& R S
EA RS fE R R 2, vT LAk A b8 )L MTX
RI7 23 B RN R S

S

[ 1] NERADIL J,PAVLASOVA G,VESELSKA R. New mechanisms for an
old drug; DHFR - and non — DHFR — mediated effects of methotrexate
in cancer cells [J]. Klin Onkol,2012,25(Suppl 2) ;S87—S92.

[2] PANETTA J C,ROBERTS J K,HUANG J,et al. Pharmacokinetic
basis for dosing high — dose methotrexate in infants and young chil-
dren with malignant brain tumours [ J]. Br J Clin Pharmacol,
2020,86(2) :362—371.

[3] SONG Z,HU Y,LIU S, et al. Medication therapy of high — dose
methotrexate; An evidence — based practice guideline of the division
of therapeutic drug monitoring, Chinese Pharmacological Society
[J]. Br J Clin Pharmacol ,2022,88(5) :2456—2472.

[4] SCHMIEGELOW K. Advances in individual prediction of methotrexate
toxicity : A review [ J]. Br J Haematol ,2009,146(5) :489—3503.

[5] ORGANISTA — NAVA J, GOMEZ - GOMEZ Y, DEL MORAL -
HERNANDEZ O,et al. Deregulation of folate pathway gene expres-
sion correlates with poor prognosis in acute leukemia [ J]. Oncol
Leit,2019,18(3) :3115—3127.

[6] LOUIS D N,PERRY A, WESSELING P, et al. The 2021 WHO
classification of tumors of the central nervous system: A summary
[J]. Neuro Oncol,2021,23(8) :1231—1251.

[ 7] LIM,KONG X Y,WANG S M. Effects of splicing — regulatory poly-



Chin J Clin Pharmacol

187

Vol. 41 No. 2 January 2025 ( Serial No. 424)

morphisms in GGH ,ABCG2 ,and ABCB1 on methotrexate exposure in [15] SONG Z,HU Y,LIU S,et al. The role of genetic polymorphisms in
Chinese children with acute lymphoblastic leukemia [ J]. Cancer high — dose methotrexate toxicity and response in hematological ma-
Chemother Pharmacol ,2023 ,91(1) ;77—387. lignancies: A systematic review and meta — analysis [ J/OL]. From
[ 8] U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES. Pharmacol ,2021,12.757464. 2021 - 10 —21 [2024 -07 - 10].
Common terminology criteria for adverse events ( CTCAE) version https://pubmed. ncbi. nlm. nih. gov/34744734/.
5.0 [EB/OL]. 2017 =11 =27 [2024 - 07 - 10]. https://ctep. [16] CHENG Q,WU B,KAGER L,et al. A substrate specific functional
cancer. gov/protocoldevelopment/electronic _ applications/docs/ polymorphism of human gamma — glutamyl hydrolase alters catalytic
CTCAE_v5 _Quick_Reference_8. 5x11. pdf. activity and methotrexate polyglutamate accumulation in acute lympho-
(9] [E%2, P, THH. 2Pk E 40 E s L ABCC2 3E blastic leukaemia cells [J]. Pharmacogenetics 2004 ,14(8) :557—567.
L35k SRS IR BE R TR AR DG SE ], b [17] ZBUF, BT, KXW, 5. 2R N ESMIER L5, S LR
[ PR 2% 2 2024 ,40(5) :645—648. SO AR BRI R BRE [)]. o B 2
[10]  Z=if fLbess, BB . JET WG B2 ik o i el | 1e AR 2R ,2023,39(15) :2145—2149.
PR E AN T I SR T i Rk R [T . TP EIE R [18] WU Z,L1 Z,QIU X,et al. Germline genetic variations in methotre-
2y 2022 ,38(24) :2946—2949. xate pathway are associated with pharmacokinetics, outcome, and
[11]  FLBESA, F WU . 2k B A0 s J L SLC19A1 LN 224 toxicity in patients with primary central nervous system lymphoma
PS5 PRI 1 R AL TP BEVEROARSCVEDFFE LT ], P I [J]. Expert Rev Clin Pharmacol,2023,16(4) :371—381.
RZGH# 245 ,2019,35(5) :425—427. [19] LI M,WANG S M, WU W S,et al. Frequency distribution of five
[12] WANG S M,SUN L L,ZENG W X, et al. Influence of genetic poly- SNPs in human GGH gene and their effects on clinical outcomes of
morphisms of FPGS,GGH ,and MTHFR on serum methotrexate levels Chinese pediatric patients with acute lymphoblastic leukemia [ J].
in Chinese children with acute lymphoblastic leukemia [ J]. Cancer Pharmazie ,2020,75(4) .142—146.
Chemother Pharmacol ,2014,74(2) ;283—289. [20] KOOMDEE N,HONGENG S,APIBAL S, et al. Association between
[13] stk SR, ZFHW, 5. GGH LR ZSMEWIIE M — s X polymorphisms of dihydrofolate reductase and gamma glutamyl
AR TI91G LI )], TP EMYEIG A ,2012,39(4) :185—188. hydrolase genes and toxicity of high dose methotrexate in children
[14] HEGYI M,ARANY A ,SEMSEI A F,et al. Pharmacogenetic analy- with acute lymphoblastic leukemia [ J]. Asian Pac ] Cancer Prev,
sis of high — dose methotrexate treatment in children with osteosarco- 2012,13(7) :3461—3464.
ma [J]. Oncotarget,2017,8(6) :9388—9398. (W7 B HA 2024 -07 - 13; AL HIE  BFIR)

FiTEL B

A RY O WL 95 S s ] P 0 2 AR i ) 1 2 45 )

5| B :MAURIZI M, et al. Long —term outcomes after septal reduction therapies in obstructive hypertrophic cardiomyopathy
Insights from the SHARE registry [ J]. Circulation,2024,150(17) :1377—1390.

WP E =R BE Be MAURIZL BB\ 34 12k B E BRIV 1R IR TEMFESE (Sarcomeric Human Cardiomyop-
athy Registry,SHARE) /1 13 4>l AR 2 HE JE B0 L% (hypertrophic cardiomyopathy , HCM) H.0 % . WLEK IR [A]
MR 32 2 I BRI A AR (septal reduction therapy ,SRT) J5 IR HE D 2 f o — U BEVT I H B0 ) 835 (heart failure,
HF) 52 545 )5 E PR OAR B I B 45)RE HCM ARICIET . H Cox Hofil KUK AR B s 45 Jey T D 2%

7 SHARE 1 10 225 {35 rp 47 1 832 f41](18% ;968 il 34k ) i E #5217 SRT, 44 455 41](25% ) #e% T &
W (] B TH RN 1 377 5 (75% ) #5321 R R TIBR AR . ZAFFE 4 3 Bon : O T AW 30 d fFET-% N 0. 4%
(8 /1 832 f4i]) s £ 1 565 85 A 1499 1](92% ) 75 1 AERS A O & i il T B K 25 <50 mmHg, Q7E SRT J&5
6.8 4E(JUH 3.4 ~9.8 ), 77 19(4% ) Hi B HCM FHICHET (54F 0. 6% ) , 4 236 ] (13% ) i3 HF 5457 (5
H1.9%) 4 87 fl(5% ) M E ML OHRE R GE5 )R (4 0.7% ) . @Z B RERL T B, M, SRT WY
FEIRBOR S HOM BET- A 885 i (KUK ey 1. 22,95% BEAFIXIRI Y 1.1 ~1.3,P <0.01) Fl HF 25455 (XU ey
B 5 ARG 1. 14,95% BAEXEY 11 ~1.2,P <0.01) #H5¢, @2 P EETE SRT J5 A T 51 HE 52545 R XU
(XB LA 1.4,95% BEIXEI N 1.1 ~1.8,P <0.01) . &F 387 Fl# (21% ) 7E SRT J5 I BUB &0 b Bish, ©1E
3% SRT Jo ikl 13 AEREILH A 16% (26 191/343 ) LA HF ZE45)R.

TN AR EOR e PE LA M L2 SRT 5 HF AR XU H s ARG (HRE HR)



