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HE . BN RSB AEAR(DPYD) ik 5 § & & & 5— RS (5-FU ) SR 8 R
REARRM, ik ﬁﬂxzmsiﬁm —2023F1 AT B TARERS ﬁé’a ﬂf$%6<>f§l TRATEE LR 64 I 95 AE
AL, K i LSS e M AP LA DPYD R IR 3R, 520 3 b8 & B 6-F4% R 46 DPYD mRNA
Kk, ﬂwl“e‘%ii{%%uﬂﬂaf JRAX 2 AT 5—FU 9 HBVIE . RJG ¥R A 5—FU77;UM’32?4\%¥?7}“} 17 45
REGATT R . FR R R AR EARE, WERE DPYD £3A 3% &% 5-FURBE; KA Pearson &4
FDPYD mRNA 4k 5 35436850940 4 M AR RBI DPYD £k BB & H A8 R 5, R 606 BE0nrmEa
wb, DPYDAKKIA 344, FHkik266], HEEEEDPYDXE IS FIEEEL(P <0.05), DPYDIRKE
BT B AR 5-FUBRE S T B AL EBH(P <0.05), DPYD mRNA & iE 5575 30R (r =—0.664) | 254k
FeH (r=—0.892) 2 AAK (P <0.05), DPYDARFIA £ 3, 4R LIHMER R, AV ZEMW. BHAPH . Bk
FRAZRSTHAKLES(P<0.05), &it DPYDARSAXL §EEHLS-FURBMBEIKA X, 1258 R
Fz,
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Correlation of the gene expression of DPYD with S-fluorouracil
chemosensitivity and related toxic and side effects in
gastric cancer patients*

Li Ya-ling', Wang Jian®, Tan Wan-li', Fu Mao-song’, Yang Jia-qian®
(1. Department of Pharmacy, 2. Department of Oncology, 3. Department of Gastrointestinal Surgery,
Guang'an People's Hospital, Guang'an, Sichuan 638500, China; 4. Department of Pharmacy,
Affiliated Hospital of Southwest Medical University, Luzhou, Sichuan 646000, China)

Abstract: Objective To observe the correlation of the gene expression of dihydropyrimidine dehydrogenase
(DPYD) with 5-fluorouracil (5-FU) chemosensitivity and related toxic and side effects in gastric cancer patients.
Methods Sixty gastric cancer patients treated in Guang'an People's Hospital from January 2018 to January 2023
were selected, and fresh non-necrotic tumor tissues were taken. Immunohistochemistry was used to detect the
intensity of DPYD expression in tumor tissues, and quantitative real-time polymerase chain reaction (QRT-PCR) was
used to detect the mRNA expression of DPYD. In vitro drug sensitivity test was performed to measure the
chemosensitivity of primary gastric cancer cells to 5-FU. After the surgery, all patients received a comprehensive

chemotherapy based on 5-FU, and the efficacy of chemotherapy, and incidence and severity of toxic and side effects
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were analyzed following the chemotherapy. The chemosensitivity to 5-FU was compared among patients with
different levels of DPYD expression. Pearson method was applied to analyze the correlation between the mRNA
expression of DPYD and the sensitivity index. The toxic and side effects were also compared among patients with
different levels of DPYD expression. Results Among the tumor tissues from 60 patients, 34 cases had a low
expression of DPYD while 26 cases had a high expression of DPYD, and the optical density as shown by
immunohistochemistry of patients with a high expression of DPYD was higher than that of patients with a low
expression of DPYD (P < 0.05). The overall effective rate of the chemotherapy and the response rate of 5-FU in
patients with a low expression of DPYD were higher than those in patients with a high expression of DPYD (P <
0.05). The mRNA expression of DPYD was negatively correlated with the efficacy of chemotherapy (», = -0.892)
and the sensitivity index (r, = -0.892) (P < 0.05). The incidence of grade 3 to 4 upper gastrointestinal adverse
reactions, neurotoxicity, bone marrow suppression and skin infection in patients with a low expression of DPYD was
higher than that in patients with a high expression of DPYD. Conclusions High gene expression of DPYD is

correlated with reduced chemosensitivity of gastric cancer patients to 5-FU, but with milder toxic and side effects.

Keywords: gastric cancer; 5-fluorouracil; dihydropyrimidine dehydrogenase gene; sensitivity; toxic and side

effects
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5— 3R 85 BE (5—fluorouracil, S—FU ) & & 14 fitp Jed
W R 2580 22— , ] 0 i) i Ji v A Y TR A
fiff (thymidylate synthase, TYMS ) 35 ¥4 , M 1ij FH.Wr DNA
A MBS 75 I A0 g T SR, 5-FU By i
PRI FH R 4 488 22, 1 5 52 B AR 22 S 1 L 245 RO
SE Tk K B RS2 A R T AR O, &
B R IT 280 Se f 35 HE T o AR . e 35t 4% 2 B
SRS 25 W FEVE IEAT TR 2 T A AR ST
TR O . A g A R
(dihydropyrimidine dehydrogenase gene, DPYD) 2 1& N
Z: 5 R EER Y R — . A
5T R, 25 s 4 4L rh DPYD K3k K F- 5 5-FU J7
R 25 PEAT P AF5E 2 B 60 1) T ARG )7 Y 1B
T B NS X4, 43T DPYD ik 5107 3R 2
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PEHL 2018 4 1 H—2023 41 A7) %M AR E
Bt v6 97 1Y 5 g R 60 1 o i, 55 M 39, Lotk
2140 A% 47 ~ 82 %, V- 34 (65.87 £7.19) % 5 K it it

1.1

F8 %0 (body mass index, BMI) 18.47 ~ 28.92 kg/m’, *F-3
(23.58 +2.77) kg/m*; H1 434k 32 i) , ik 534k 28 f4i] . A%
MRAEERESREZE R SR, BERRREE
U [ 245
1.2 ANSHERRIRAE
121 gk OFFEGHLRGOEM MR 12
Wi 53597 )b B R 2 W bR, 2 AR A 112 Q4
BERE ;QF> 184 ; OfF & FARIGITIRAE ATF
RIGIT , RIG AT LA 5-FU R 3 ak 104k 97 s K5
i s @RI s DA A3 52 Foph Al B MR 97 -
122 HepAegE O/ IR0 R S EEN R
AEA 4 QB IF M BN | ol 8 R Ge e i ™
TR PR P 5 BB I A MR 5 @)X A 58
254 k5 ol B
1.3 Ak

BUHT 6 U)o 04 s AR IR AR L 8L, 43 1 3 4y, — 17
B T RPMI 1640 3552 56 (54 10% G4 117 . 100 u/mL
R AR 100 pg/mL 558 2 ) TR 30 min, BUH 5 #F
TARSNG 86, Ho Ay 2 0 & T AR AR A T 4
PELH LU e mRNA K
1.3.1  FIR A 2403 A A 95 4022 DPYD & ik
B P PR A7 10 I g 220, B0 e ik R % o
WAV, A 3% o SE AL S B W F 12 min, & &
BYUE B HIE 40 °C A 5% a4 L35 W & 25 min,
FEIME , A Bt A DPYD —#1(1:500) ,4 CHH
1 B, IR h G2 v WCVE L A —HT (1:2 000)
37 CHFF 20 min, #f 1R 5 22 vl G Uk, — A FR R
Jog 5, ZE MR OK P, SR AR L BOK B
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1.3.2 B %L & IR A BEEE R (quantitative real—
time polymerase chain reaction, QqRT—PCR ) #& i ¥ J&
122 DPYD mRNA %5 BUR & %77 89 b 98 28
21 R IS 21K, TRIzol 15 2 BUEL RNA | 33 54 S 7k 15
cDNA. SRR BURE R 4 8 10 WL, 1E 2 1 51 9
(10 wmol/L) % 1 wL,cDNA 1.5 pL, il A XSUGE K b 2
F 24 pLlo N4 95 CHUSVE 4 min, 28 HE 35 s,
50 CiBk 255,72 CHEAH 4 min, $L 42 F I, 4R HL
CT{H, A 3 . DPYD I1E [ 514 : 5'-TGCAC
TGTGTGGCACCACGTGCAC-3", X [A] 514 : 5'-GCCCG
TGGCGTTTCACGTGCACAC-3', K & 24 bp; B —actin 1E
] 51 ¥ : 5-TGCACGTGCGGTGCCACGTGGCCA-3';
K 514 : 5'~-CTGGACTGACGTCCGTGCAAGTGC-3',
K24 bp. DL B-actin A NS HEH SR 274 it
S DPYD mRNA FX} ik .

133 MmAksr a0 BRATRREESN
Fifr 983 20 2040 B 0.5 mm S /NRRR B 28 B0 B S 0 TR IR
AR 2L g A, % R VRO R S R BP0 i R
]S iR A0 B R MR (29 1 x 108~ /mL) , A &
10% Jif 4 1ML 385 £ RPMI 1640 55 35 3% | /345 2 96 fL 3R
PR Y, AL 200 L, BEAR 8 >3 6 B AL, B
[ 9 £ (0.1, 1.0, 10.0 F1 100.0 pg/mL) 5-FU 3% i 4% 1
€ J7 S A B N L, AR R D A
AL, BEARER 8 AR N2 % BE AL . 85 T
HIETHA 3T C 5% AL E R R 6 d,
KB A K O 55345 /a1 AL P A
20 wL 4 ff 24 (A 0.1% — A& £ TR F 0.05%
Triton X-100) , % % 1 21 J5 i # 10 min , {1 48 1 5¢ 4>
24 i IF B = B 2 B 1 (adenosine triphosphate,
ATP) . [ LI 100 WL &6 (5 8 ok R &
ity F g K R ), PR % IR A5 i E 2 min, f ATP
RN 7 R OGE S o TR ATP 226
TEACORIN T 25 B SR il 3 A PR 2 w)) R I 28 A

221 S-FU ¥ B2 5 9 461 1 il 28 [, 315301650 .1C90
FABRFE . MR (%) = B ALK 65 - 52 56
2 kOt 5E B/ Al kOG5 E x 100% . R HE
KURBACHER 25" %) 1] 72 A o, HEHT - BURFE %< 3005
R AU B £>300 5 78 73 8RR < 1650 < 25% TDC,
1C90 > 90% TDC., fUEHE £> 300 = f{sk : 1C50 < 25%
TDC, 1C90 < 90% TDC., f{UE% 45 £(> 300, HUE R =X
BRUB R + 3 43 OB R + o BB
134 ARt BEARERHLLS-FU NG
ZEAAIT T . S-FU (L st R 22 25 L AT BR A 7
24 1fE T H11020223 ) Ik 13 5 375 ¢/m*; 5-FU # ik
% 1F 46 h, 2.5 g/m’; S AZ B (R R 25 M i A A FR 2
il , [ 25 H20057404) F# Bk 7E 3 h, 75 mg/m’; I
W i 5 (VL 95 18 B B2 25 ROy A7 PR A A, B 25 7
H20000584 ) #5 Jik % 17 2 h, 200 mg/m® . 452 & 1%,
AT 29K IR 4197 1R
135 AHFHRE TSR HTIE. 2428
i« s kb I TH A% oA S5 1 4 J0 e B L (AR <
10 mm) 5 #5553 G2 fif - AT PS5 kLA B RN 46 /N R
8 AT 30% 5 #F R« W] I R ek AR R BG R 2ot
20% , 3 H AT — AT BT AL B R AR AR /N R
BB G AR e B B RARAEY . B R =
Py SR
136 HSRELAAHEALT PSS RESH
BRI B R M PR . 14 T 2%, JEAk
T 2, — B NS A B B AN A B R AT AR
Xif B TG FLAE RS 5 2 B - ME LA 32, 00 155 2 ik
2y, 2 — WO RE b 8T T 4 A X R AR T B A
3% : S REAEAR B Gk, A A% e AR 3 A A b
WA, TR AL T R RE A B R A
M) , o8 B ) S NV R4k > 7 d s 4 9% M A i, 75 S D
W2 B2, SR RN RS 1A .
1.4 SHirFEFHE

A 23 B2 BT R SPSS 21.0 Ge it . i
PRI R = FRAEE (x 2 5) TR, LU e 1650 5 11
BOPE R LU B L 3R (%) Fon , FLEH xR 5 5 45
Fge R LA F R, 4 H Wilcoxon Bk FIAS 56 . #H
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DPYD S5 Bl (6.15 + 0.78) 5 /&5 #3426 i , DPYD
S R (17.49£2.35) , &t K90, 22 7 A Giit 2%
& X (1=26.361, P=0.000) ; DPYD = 3% ik £ # DPYD
JCE R . R,

2.2 A [EDPYDRZREEBEIGKFZLILE
DPYD LR35 5 i 28 1K B 00 P il 4 ol L 4 1
BMI Jz 73 A0 R B b AL, 28 X 5 K 3 %ﬁi’aﬂi‘:%fr

R X(P>0.05), WKL,
2.3 A[EDPYD FRiX3:EEBELITHRILE
DPYD ik % 35 5 i 2 3k 8 A7 BA BRI

*1

o i W oty
1543k
Ay H L DPYD ik

S

B.axKE, 2565 +$%EX(X2=4.671,P=
0.031) ; DPYD {ik % ik B & BAEMRE .
2,

(RPEHLUL G x 400)

AEIDPYD Rix58E B EIRKRFHHELE

DPYDi{#iA 34 23/11 9(26.47)
DPYD ik 26 16/10 8(30.77)
X'/ A 0.242 0.134
P 0.623 0.714

25(73.53) 23.98 +0.79 19(55.88) 15(44.12)
18(69.23) 23.86 +0.65 13(50.00) 13(50.00)
0.628 0.205
0.532 0.651

®2 AEDPYDFRZABEBEWTHRILE (%)

DPYD &k
DPYD &3k

34 4(11.76)

26 2(7.69)

21(61.76)
10(38.46)

4(11.76) 5(14.71) 25(73.53)

2(7.69) 12(46.16) 12(46.15)

2.4 K[EDPYDRIAEEEBES-FUBRIELLE
DPYD X %15 5/ 32k R 8 5S-FU UBCR 4,

#*3 T EIDPYDRIAZEEES5-FUBIRRZEILE

XK, 2R A G TR L (x*=6.193, P =0.013) ;
DPYD {363k 2 3 5-FU R 8075 . L33,

f511(%)

DPYD ik 10(29.41)

DPYD ik

34

26 16(61.54)

10(29.41)
6(23.08)

8(23.53) 6(17.65) 24(70.59)

2(7.69) 2(7.69) 10(38.46)

2.5 DPYD mRNAXRIZSHTHRHIMEXE
Spearman FH M 45 5 7R, DPYD mRNA ik

54k 7 % R 5 67 A 54 [r=-0.892 (95% CI: -0.935,

-0.822),P=0.000]., WLIE 2,

2.6 DPYD mRNAXRIZSZSIEHHIMEXE
qRT-PCR &5 3 .7 , 60 191 & 9 £85I 5 41 21

DPYD mRNA AHXf £ ik 54 (0.85£0.14) . Pearson 4]

KBy 4 7R, DPYD mRNA %3k 5 25 56 $o

1M & [r =-0.664 (95% CI: -0.786, -0.494) , P =

0.000]. VL& 3,

2.7 AFEDPYDRXEEEBESE RMLLE
DPYD X335 5 m 3k /B LI Ak /e i
BEME L E B ﬁﬂkﬁﬁmﬁizwﬁ,&x%

Eﬁ,iﬁﬁjﬁé}m%axw <0.05) ; DPYD fik &3k &

B3 AR RAERE S, Wik4,
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2 DPYD mRNARIESKFIRAHEFLE

DPYD mRNA % 3¢ 35 &

E3 DPYD mRNAZRiZS5HEIsHAIMHE XM

*4 FEIDPYDRZBEEEFAIRMILE #(%)

- I ARIE LilEasized FREEEAE R
1.2% 3.4% 1.2%% 3.4%% 1.2%% 3.4% 1.2% 349

DPYD k3% 34 10(29.41)  24(70.59)  9(26.47)  25(73.53)  12(3529)  22(64.71)  4(11.76)  30(88.24)

DPYD %k 26 15(57.69)  11(4231)  16(61.54)  10(38.46)  15(57.69)  11(42.31)  9(34.62)  17(65.38)

Xl 4.848 7.454 2.986 4.533

PAH 0.028 0.006 0.084 0.033

— i iRz JE R MR H RS
1.2% 3.4%% 1.2%% 3.4%% 1.2% 3.4% 1.2% 3.4 1.2% 3.4%

DPYDfkEIA  10(29.41) 24(70.59) 6(17.65) 28(82.35) 12(3529) 22(64.71) 8(23.53) 26(76.47) 20(58.82) 14(41.18)

DPYDFEFEE  10(38.46) 16(61.54) 7(26.92) 19(73.08) 19(73.08) 7(26.92) 10(38.46) 16(61.54) 21(80.77) 5(19.23)

X i 0.543 0.747 8.422 1.564 3.279

P 0.461 0.387 0.004 0.211 0.070
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B TR S OB M 2 — AT AE A
WoR, B E AR B R AR SR 50% , B
K R B A F Bt 3 w5 1 [ PR oE 8K B
HPBFFARE AR AWk 2L, RS 8 R TR E
BRI BR o AR VA HE VI BR A, Sl LAy 25
R ELRAIRYT T P AR AP B, 5 AR A A
Co It 95%"", 5-FU LYY 2 el B A A s
IR R Z— AR 2 5 5%0H a0 ™
AT 251, AT B AR T 800 8 = ) R N, T 2
PE T 37 240 i SR 0 9 T AR L L R ) S Ak R ik
WEE A WE JAT  DNA B 455 B & K 5-FU AR i 9 g
TR S K 2 5, b 5—FU A 3554 I T 2 7T 1 4 5
Wi 2454 8 I3 2F 255502, & 5-FU i 24 K ™ 8 5 @l
o7 () H B e R 2 — N gk, R e 5-FU
1R T 35 P 1 o bR B, X AR O R R

ARWFFE 4 R, DPYD i Fak R F 7 BA
R S 5-FU BURE BT DPYD IR R A 4, H
DPYD mRNA ik 51y 2R | 25 8098 B0 52 1 AH G
P71 DPYD 5 [N i3 3R 3k 55 9 MR 5-FU BUR P %
A 5. 5-FUIE A 40 BI Bl 7L 785 R Wl 1R A b
T BV |, 2 A Sy 980 DR 1 W IS AR T R, 5 N R
BRI A IR A BT i = E /Y, e e itk
90 ) 8 S R S B, DA T ) DNA A= i K% fi 988 440
Mo 4 5E" . DPYD )z A6 T HEIE i 18 K 5 e 45
Z R0 A G 0 2 i A Y B I AR 4
fit , AT B ) B A o e i 2 A o A A B AR,
PRI T B R LR X S-FU AP0 16 1 A i sk
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FEAIG kB = 7 56, DPYD 36 [H 26 34 7K Ot 23 5% i 1
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