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Abstract

BACKGROUND

Colon cancer has a high incidence, and chemotherapy
is still the only treatment for it. Oxaliplatin, as a third
generation platinum chemotherapy drug, has a good
efficacy in the treatment of colorectal cancer. However,
due to the influence of genetic susceptibility, people
with different genotypes have different sensitivities
to oxaliplatin. As a result, the therapeutic effect varies
greatly among different patients.

AlM

To explore the association of glutathione sulfhydryl
transferase P1 (GSTP1) gene polymorphism with
sensitivity to oxaliplatin and traditional Chinese medicine
(TCM) syndrome types in colon cancer patients.

METHODS

A total of 246 colon cancer patients who received
chemotherapy with oxaliplatin-based regimens at our
hospital from January 2015 to June 2020 were selected.
The Ile105Val polymorphism of GSTP1 gene was detected
before chemotherapy, and the curative effect was
evaluated after three cycles of chemotherapy. The clinical
data and the distribution of GSTP1 genotypes of patients
with different chemotherapy effects were compared,
and the factors affecting the efficacy of oxaliplatin
chemotherapy were analyzed. The distribution of
TCM syndrome types of colon cancer patients was also

2021-05-08 | Volume 29 | Issue9 |
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calculated, and the relationship between GSTP1 genotype
and TCM syndrome types and syndrome elements was
evaluated.

RESULTS

There was a polymorphism in the Ile105Val locus of the
GSTP1 gene, which conformed to the Hardy-Weinberg
equilibrium law and was representative of the population
(P > 0.05). After three cycles of oxaliplatin chemotherapy
in 246 patients with colon cancer, the total effective rate
was 43.90% (108/246). Clinical stage IV, moderate/
well differentiation lymph node metastasis, and GSTP1
genotypes AG and GG were important factors influencing
the effect of oxaliplatin chemotherapy in colon cancer
patients (P < 0.05). The distribution of TCM syndromes
in 118 patients with colon cancer was as follows: Stasis-
toxin internal resistance type > Spleen and kidney Yang
deficiency type > Qi and blood deficiency type > Damp-
heat accumulation type > Liver and kidney Yin deficiency
type. There was a statistically significant difference in the
distribution of GSTP1 genotypes in patients with blood
stasis internal resistance type and Qi and blood deficiency
type (P < 0.05). There was a statistically significant
difference in the distribution of TCM syndrome types
among patients with different GSTP1 genotypes (P < 0.05).
The distribution of spleen, lung, and kidney elements
of TCM syndromes in patients with different GSTP1
genotypes was significantly different (P < 0.05).

CONCLUSION

There is an association between the GSTP1 gene
polymorphism and sensitivity to oxaliplatin and TCM
syndrome types in colon cancer patients. Therefore,
the detection of GSTP1 gene polymorphism is helpful
to evaluate the therapeutic effect in patients receiving
oxaliplatin as the basic drug chemotherapy, determine the
type of TCM syndrome, and provide scientific guidance for
individualized treatment of colon cancer.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Colon cancer; Glutathione sulfhydryl
transferase P1; Gene polymorphism; Oxaliplatin; TCM
syndrome type
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PEM 67(62.04) 57(41.30)

Kok 41(37.96) 81(58.70) 10.418 0.001
MEEERE

7c 55(50.93) 40(28.99)

= 53(49.07) 98(71.01) 12.304 0.001
KPS (73)

60-70 43(39.81) 58(42.03)

>70 65(60.19) 80(57.97) 0.123 0.726

KPSITS): RERASTIEET .
63.4 CIRIRE 30 s, 72 “CiB KIEH30 s, F40MEIE.
FAMEA LRI, BEEMZOEE S, 284 R e
H 34 1.
1.2.4 Fredsdl: DREIER) sz TR I E Bk A
WHHT G SR, I8 B s R, UMRIES
a2 A, GRS B AL I
1.3 77 P2 Am o T3 EIA G BTl B %2 C T
R Y, KA RN EEN E MR BAR . EER, SR
RECISTHHE AL LRI RUR. 52 & 2% ff (complete
response, CR): MR 5E 410 %, 4ERF=4 wk; Hir52fk
(partial response, PR): JH8 5 K AR5 B K FLAR SR AH K
b >50.0%, H4ERF=4 wk; i E (stable disease, SD):
f+FPR. i E (progressive disease, PD); PD: iyt
KERHEK BRI I >25.0%, 2 H IO
SUE B = (CRHPR+SDY/ 1%k X 100%.
1.4 YLE 347 (1)GEiHGSTPIRE R R A i s (2) 7047
RT3, JF B R T I7 RUR IR R 7Rk
QYA RIS T T7 2B % GSTPIEE K 3 A 1 s (4)77
W i FR o B RS T T AU MR 2 (S)4EiH45
Jod B AR AT L, (6) 70 HTGS TP K b o
BEAEZL 56 2 (7)GSTPIE A A 5 BEIR AR R UK AR,
St RIS SPSS 22,040 #E A4,
TR BURER A Bartlett )y 2 57 MEAR 0 5 5 B - R 7o
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IEASYERLLS, SBmfiA 2 2% 07 255 1 Har Uik A TEZS A,
PAmean =+ SDAfik, PI4LIE] LUK FH A ST RE ARG 56 1
KR (%) Er . 1%, SRR He®oRk. Ridit
T4 s R Z R LogisticZ RIE [BIA 2 #7. ¥R
XU, o = 0.05.

2 R

2.1 GSTP1A B A 57 b5 5L GSTP13E A Ile105Valfir 4
Taqman-PCRIEAI Tor: A4 TI(AA). RABNE
BIAG). RAAATNGG), PCRY 1 H (1) Fr B & B e b
BRI LK 8 i, MR EN 1 0% FEAS EAT 56 DRI B6AIE,
{8 HiBioEdit version 5.0.65 {1 A& I 745 2R, 1IFSLGSTPI
BEH11e105Valfr siAF7E 2 A 1. PCR™ 4 HLiik B L L.
Autgi246fIFEA, LRI 14061AA, 8211AG, 244
GG, £ M7 4i 754 Hardy- Weinbergiit /411 52 HEAG 56,
BA NHRENEP>0.05).

2.2 Ry AT IT BB B I7 2B A e AR T 2461
g e (83 22 VDR T Ay 734N E IS, CR 04, PR
5815, SD 504, PD 13843, &5 2% 443.90%(108/246).
ARCEEFR . MR MBS KPSIED 5 ERUE
BEFLREB L ABUEE AT R,
MR 5 TR 2 7 A it R X (P<<0.05), W
#1.
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R 2 RNEMLISTSMEEGSTPIERED ISR

A% BIEL AA AG GG
BuEE 108 36(33.33) 54(50.00) 18(16.67)
ToEE 138 104(75.36) 28(20.29) 6(4.35)
u 5.829

P <0.001

& 3 BRSBTS BEVRINER

‘

e B SE Wald ,* P OR 95%Cl
PR EE

I1IBEA 1.000

IVEE 1.072 0.314 11.651 <0.001 2.921 1.813-4.705
IMEEE

{waXid 1.000

e -0.555 0.178 9.710 <0.001 0.574 0.362-0.911
SRR

Vi 1.000

g 1.543 0.452 11.658 <0.001 4.680 2.428-9.021
GSTP1EHA

AA 1.000

AG -0.742 0.201 12.889 <0.001 0.486 0.317-0.745

GG -0.644 0.197 10.683 <0.001 0.525 0.334-0.826

xR 4 GSTPIERZSHEIFRHIXR

HEEIFR AA( =140) AGln = 82) GGln = 24) 7 P
TRERER 19(13.57) 36(43.90) 15(62.50) 38.509 <0.001
IBSPE 38(27.14) 22(26.83) 2(8.33) 4.018 0.134
SIPNSH 41(29.29) 6(7.32) 2(8.33) 17.884 <0.001
TR 24(17.14) 9(10.98) 1(4.17) 3.733 0.155
FHSREREEY 18(12.86) 9(10.98) 4(16.67) 0.565 0.754
Z 20.804 48.262 35.104

P <0.001 <0.001 <0.001

xR 5 GSTPIERTSHEIERIIFR

HERE Bl i) i K i B
AA 140 18(12.86) 38(27.14) 24(17.14) 41(29.19) 57(40.71)
AG 82 9(10.98) 34(41.46) 9(10.98) 4(4.88) 25(30.49)
GG 24 4(16.67) 16(66.67) 1(4.17) 1(4.17) 4(16.67)
7 0.565 15.664 3733 23.959 6.292
P 0.754 <0.001 0.155 <0.001 0.043

2.3 REMLYT 97 2 B H GSTP1A B A - H oL Ridith:
5%, BRUEFEGSTPIFE K R A i 5 o R UEE AT AE T

FZ57(P<0.05), W#2.

J3aishideng®
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2.4 Ry A atess o7 ey Hea B & B RISILT T
ROIPRA (R = 0, TR = 1), LllmR2 1. o iefe

FE. MRS5S . GSTPIFER ALy [ A8 B (IR R 2 9:
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B, 5. RSSO HIEERBEEP1(GSTP)ERZSM S B DABBURRIE A A sV E R IR
Allelic discrimination
2300 T T : T
1 m N

2250 a A
[« 4 4
= = -?
T Oz
& 2200 T -
o
2 I
< 2150
L . A
o) T A
@ 2100 ‘méa

1 4 Aydh A ]
L ]
2050 1. % . . : ; oo™
2050 2100 2150 2200 2250 2300 2350
RFU for Allele 1 - HEXR

1 DEERIRBE.

B = 1, VI = 2; M UFRRE: b = 1, it =
2; REEEHER: 75 = 0, /& = 1; GSTP1E[RIZY 5] \WFAZ &
IRME: AA=1,AG =2, GG = 3), Logistic[al /1 43#r, IV 344
e B A BLVD RV T TGS XU P RE A2 TTTB A 2
B 2.7301; s oA gt e R R AR SRR T G
B R T e SRR Ak B3 190,558, k4536 R 1)
G 1 R A BV R T 0 RIS 7T B A Ttk
EL45 4672 1004.5706%; GSTPIIEKBIAGIK 45 e B &
Az BB RIERAGTT 0 R RS T BE A2 A A KR 10,4701,
GSTP1E KM G G2 e B8 R A BRI AAIT TE Rk
[ JRUSE P g2 A AR 3 190.50265(P<<0.05), TLEK3.

2.5 B B BAEA AR M 0L 118114 i i
R AIE Y 3 A o 7575 P SRS > FBL R BH R 28 > S i X
B >R EE R > FFE B R Y, v ILIE2.

2.6 GSTPIA B A L b EiE A 69 % & a5 A FHAL,
ST R B FHGS TP R R A3 A 7 4E B3 2 7 (P
<0.05), MEPHR AL, WA AR, B R A
GSTPIERF R /AT R g7 3 AFGSTP1EERA
R o0 A B P B IE Y 0 A 22 S A Gt (P <0.05);
W34,

2.7 GSTPIARA 5 EJRisit &4y % 2 A[FGSTPL
A B R ERAUE R . B ERA G
SR (P<0.05), W35,

3 171E

P T A B A 25 e B M IOV VIR, ol B
VIBRIGE REED, T 2 a7 BT %, BT 7%
B2, HAEFTH BF R MR T 7 b ke,
I, BRI S R AT AR R, A BT AR S I R
TEETPEST &,

3.1 &Ry A saTT 97 2 5 GSTPIA R % &y
X Bt GSTPLRE ITAHACHINS, I45& 5B A2 251,
PR T B2 KIS, R T 2R,
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Lel05Vali2 Hi A WI—FP 234, nIFEIKGSTP1 e e
PR AT . A TR, 246101 45 7 iR GS TPI LA
I1e105Valfii 155 & Hardy-Weinbergifi A&7, o] W4\
B B RIFRHARERNE. BAh, BRSO RIESE, 5
KA it ({IGS TP B EEE 1 LU, GSTPI 1le105Va
B AR A i ) GS TP LB ARFE 0o VE PT_ER2-3 4%, A5
ZLogisticZ K& [BH504T, GSTPIEFHAG. GGE4E
i3 £ BLYDRIEAGTT ORI RS BRI 2R, X T REIA A
TGSTPIEF/E AR 2R 2R 1 2, RS
A BRI G S TP 45 & BLyb R RE /7, Hk B0 F)
BARITHE 0BG SR A B 25 0 U PE. PR
A, GSTPIHF W] G /2 45 e BV RV RIUBME T b 2
Z—. {AMcLeodZ b it 520451 i 1R e 6 2 0 R T,
GSTP1 GGHEH B 3 R4 B PE T fE 28 IEFOLFOX
T BT IHERE, SRR ARG RAE— g %R, vae S5
R HUISAFEA G, 46, TEVHN BRI BT T 24008
A IR IR 0 . MEFERE . WSS R AR &R
AN BTSN, DL I e 45 SR .

32 &P EAEA S5GSTPIAR % AMey £ 4 HAl
SR h A B M TE 48— A, 7 DURPORFFUACH, 45
JaE R AR ) WA . VIR DURIE 2 I, £ 2RI
N M. 55 2 48 B, Kb kA 2
S R, BB AR, IR A, IR AR AL
REAA, MR, WO IR A2 KW M S 5 LAE 2.
AHIF TN 25 M o3 9 S A BRAIE B, I oI B 4y A7 DU
HENZ 0L, JEUUB S BH R R 22 DL, SIIE 20 A1 LA R Y [
T % W, 25 Re LI IR AT 55 45 e o BEATL ) A7 7E —
TEM N, A ARSI AR, =T R H A,
TRIMRIEHAMNA, TR, SR A %,
BT, BRAETRAN, [EtAs, HAk, 5
FE. FRHLE HAAME0N. 5 % H BT GSTP Lg%
ZEMERIR I, AA. AGRGG 3RhIE AL e
IEZAIRE I, BBIGS TP 13 K £ A1k T e i 45
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il E PRI 1R

S AR,
31(12.60%)

TREEAPE AL,
70(28.46%)

S,
49(19.92%)

2 HpEREPEIERDMER.

B AR G B SRR, A4 R K, GSTPI
HEKAG. GGEETEIEHUEHFNEE AZ, HARF
GSTPIZ KA 340 B FH R ERUE R AT R EIRALIER
B il E AR, ZERA SR L, A, 4
g R GS TP K 2 51 5 Fh B IE RUAFAE — 2 M 9%
PE, IX W] B85 AN [F G S TP 1 DA 28 6k 35 LR = A/ ity 14 A ©
WEPIE R A —, I S B BB R E
UETY 5y s oG, R, S [R]H BRIE B By b R AR AT
BUBMEA— AT et 2 iR s I R R 22—

4 4518

25 RIS, S R GS TP R 2 A1 5 BLyb A
SR AN R ERAIE B S A7 AR — A DG, B UAS IIG S TP
A, 1B F IR B2 DRI RN 251
AT BRTT BOR, FUWT R EEERL, AT A4 e Ak
RITHRALRLETR .

o

LBHE

FIBIX T A AT, LB B R AL
VI, (R TS R AR, JEDLA AR
ATRERHL A5 U E R, IR, SR RS 04
BT AT AR W A, TR 3677
R

L
AT FUAR BRI 388 A% PR 3R 2 B T 22 A X7 25 i
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SRR BRIERY 2 [R) AR 2R, v g e R A RGA
TR R R R SR AL T 25 AT 4 2

e =l

KA FL BRI N GS TPIEEFBEAT 43 1Y, G r 4 e i
S BYD AU AT TR BRAIE T 5 R AR, AT 2
N T 2 LA R ) 6 2 X (R A T 7 24 DA R R B R ) A
IERERE, s e B35 AOAE R IR T R B S A A,

LHFE

AW TR BER B T 7532, b 46 s o B
R IT RS N R, SEit 950 TGS TP1ZE N AL
R IE R AN R R 67 UE R I DG R, 433l M b RN P 2 1
77 THIR ) R GS TP 1 25 K AUt g i 3 V0T 7 0CR B R

GSTP1E:F B A G4 Wi J 8 R A B Ry T o
R T BE A A A B 1110.4701%, GSTP1E:FIRIGGIN 45
e B R A BV R T TG R P e SR A A B
[110.50215. N[FIGSTP 1K AL oA i3 i B UE AL 40 AR,
FHERACERIE . M. B AT i 2 5

Eoslii =,

Sl B GS TP RN 2 51k 5 B R RA U AT 2K,
AR BRAE R oAy — 5 ARSI, A B TiPH s = 5id
T2 BRI S A LT T 25 AT VR TT, Pl =
ERY, fe S i K MALLIR YT

REf=

AT FE T GEit 2T ST RRAIT AT, RN R EE
BBk A AL, B2 B ISR A 855 R 3R 152,
B R A o [ B DU NAE IS 0, A 5209k
oAb IS R A Rt — P IRILE.

5 ZEXM
B4, sk, 7R K, kI F, A gem, wE k. EmEAE1N
FRRAEAS 1B 4RE. TR E S 2018; 47: 575-576 [DOI: 10.3969/
jissn.1671-8348.2018.04.048]

2 Benson AB, Venook AP, Al-Hawary MM, Cederquist L, Chen
Y], Ciombor KK, Cohen S, Cooper HS, Deming D, Engstrom
PF, Garrido-Laguna I, Grem JL, Grothey A, Hochster HS, Hoffe
S, Hunt S, Kamel A, Kirilcuk N, Krishnamurthi S, Messersmith
WA, Meyerhardt J, Miller ED, Mulcahy MF, Murphy JD,
Nurkin S, Saltz L, Sharma S, Shibata D, Skibber JM, Sofocleous
CT, Stoffel EM, Stotsky-Himelfarb E, Willett CG, Wuthrick E,
Gregory KM, Freedman-Cass DA. NCCN Guidelines Insights:
Colon Cancer, Version 2.2018. ] Natl Compr Canc Netw 2018; 16:
359-369 [PMID: 29632055 DOI: 10.6004/jnccn.2018.0021]

3 B AR PRGN LEME LGN Ya. PEAY
35 5F £ 4R 2019; 35: 19-26 [DOI: 10.13865/j.cnki.
cjbmb.2019.01.04]
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