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[ Abstract] Trifluridine-tipiracil (TAS-102), as a novel fluorouracil-based chemotherapeutic
agent, effectively overcomes fluorouracil resistance in colorectal cancer (CRC) through its unique
pharmacological mechanisms, providing a critical treatment option for advanced CRC patients.
Probiotics have shown unique value in CRC prevention and adjuvant therapy by regulating intestinal
flora homeostasis and modulating host immune response. It is worth noting that the combination
of chemotherapeutic drugs and probiotics not only enhances the anti-tumor activity through
synergistic effects, but also reduces the adverse effects caused by chemotherapeutic drugs. Based on
this, this paper systematically reviews the pharmacological properties of TAS-102 and describes its

synergistic effects in combination with other antitumor drugs. It also summarizes the synergistic
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effect of fluorouracil drugs combined with probiotics to enhance the effectiveness and reduce the toxicity, and

discusses the potential value of the combination of TAS-102 and probiotics, which provides a new research

direction for optimizing the precision treatment of CRC and a scientific basis for improving the quality of life of

patients.
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TAS-102 J& i i 3R (trifluridine, FTD)
R0 Wi R AL BP0 1 77 ( thymidine phosphorylase
inhibitor, TPI) & — & L {1 2 B Y 5 45 587 28 96
FRUEWES 25, FTD & TAS-102 1415 M 40 i 35
PE Ry, I B R A L (thymidylate
synthetase, TS) , BHWr DNA & Rl i & # 50 ifE
PER™, Ak AR S i FTD KPR A,
H &5 101 85 B L i ( thymidine phosphorylase,
TP ) R A S JE NG PEE . TPL AT ] TP [
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At m] AEE i BEL AT A e 10 A R S B S e T e
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FTD #% Mg H 3% i ( thymidine kinase, TK)
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(trifluoromethyl deoxyuridine 5'-monophosphate,

F3dTMP) o F3dTMP it — 2 B 2 b 5, T2 Al
=R R RS- = BEBR (trifluoromethyl
deoxyuridine 5'-triphosphate, F3dTTP) , F3dTTP
BB 45 5 DNA o, fff DNA % W 2215 B0 i
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() 2 EEHLH . TS HEAL Y KR XT DNA 1A il 2 56
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DNA"™M F3dTMP fE 5 TS I AN 58,
il dUMP %16~ dTMP, fff dUMP L Rt £, i
FEIRHIAB A DNA XU, 255530 DNA b2 &
A, B sET " B T KRB, F3dTMP R
S5 TSR EN =R 5, H FTD Ktk
TS #HITE FTD LB 5 s TR, RN TS /Y
POHIVE I ANBH 2 X Fh TS P01V FH 5 960K s
BE (fluorouracil, 5-FU ) BYHPHIVEHIASIE .
1.2 TAS-1027] 52 AR Xt & F5-FU S FI 8y
it 24 P4

A CRC I+ 7 40 8 DLD-1 %} 5-FU A9 3 %
Tiif 245 AL 1 2 2LV R 0 R A W S 55 B2 T (orotate
phosphoribosyl transferase, OPRT ) %k
B R TR, S3RNA 450 5-FU 19 40 it %
W U 7 BRI R NUGC3 H, 5-FU it 24
B AL R T OPRT AR TF B R Ak B M [
ik, AIEMT TS KFRYAE ol TS 2878 fr s ',
RAETS Rikm THREAMB A, (HFTD 7 5-FU
i 245 ¥ JRE 40 22 MKN=74 1 KATO TT H &30 H i
FAN R 1Y, L ESESR I, TAS-102 B
i 5a il 5-FU il B 250k, [°h TAS-102 (19 3
TN EALHDE IR IB A DNA X, 5 5-FU
B9 = ZAC A ( 40 TS A OPRT) Jook. 1b4h,
5 5-FU A, FTD ASERAER TGk S5
it 251 () F WA B e /N RS R RS A AR
W, FTD Xt 5-FU SRR 24 1 b 240 i 24 BoA
PP R Y. LaRFs I, TAS-102 Xf 5-FU
FRURR R TS 247 1) I Y4 S 2T R 0 1 o
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Matsuoka %5 ™ BF9¢ W 7R FTD A] GEAE M 1 7E
PITICTT S B, R F DNA RS W 284 DL K 38
TR T AR DL SR R R R S R T sk F
PV R TPT FE MR N A0S AT 58 CRC SR TT
PR, IR T g 5 il i A8 A BUFT DNA &
BARGBGSA K, FK TPI HA MU R .
Rothkamm %5 "' (9 s gb 25 e g oR, A8
MUY, TAS-102 BX G070 ) T3 — 20 4E 3R i
JEA K, EWFS IR B SRS 2 B FTD/TPL
SR NS B . BT A 250 TAS-
102 BEAHUTIAYY CRC BWFSE IEAE AT T ) (4
NCT04177602) , MATFIG L5 R A M, IS )G
CRC B MR T B LB L
2.2 B&IBMmIAST

C-TASK FORCE fJf 5% "' #1 DANISH #f 7%
G5 IR, TAS-102 HG DIARER AT 7 T
BERAA ( progression—free survival, PFS ) 435
SER N 3.7, 4.6 A . 2023 4EAN A Y SUNLIGHT
fFgE P g R R, AR T TAS-102 BZ5iR )T,
TAS-102 Bk A& DUARER ST BAT K AR A 3R 47
P 4L A7 0S 439k 108, 7.5 4~ H . BT,
TAS-102 B4 DURER BTy T 7 ek b ElIG IR
i 2 o 55 B2 YT iR S (2024 i) ) BT 4%
T CRC BFIIRYT . —ITF. BEL
() 111 3] SOLSTICE {86 " 94 Lk ¢ TAS-102 Bk
A DURER BT S RIS RS DL ARER Sbi2E o vk
YIBk . ANiEAHAIRYT Y mCRC B3 P AI7RL,
WiZH AL PFS 2309 0 9.4, 934 H, {4z 0S 43
S8 19.74, 18.59 N H o X A& A 5Rfbfbyr A
HER—E3697, £ PFS A1 OS i, M4BT
AL AT R, TAS-102 B4 DUAR BRI %28 ABE
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F—ATEROT R, IRk R 25 i
Il AR5 T LA IE

—IHRE TAS-102 FIEWER JEBK 67T CRC
B4 I AR 97 R RN 24 4 B 1 A [l o A o 1 5 SR
N, BWELR % (objective response rate, ORR )
FEE 95 35 i % (disease control rate, DCR) 43 4
9 9.4% . 75%, PFS Fi1 OS w1 {57 B 5 5l M 6.3,
13.5 0~ H o —300 I RIS ) B 7E4R R TAS-
102 B4 TKI KM J@ 1R YT mCRC IR &4,
HATHZR AL PFS Tl 6 N1, %tk R,
IR o S R S5 . H AT TAS-102 B4 Hfth b
B IG RIS A b, RIS I
KAER BBFFE (NCT03305913 ) 45,

VELO 53 B K i Je BB BE A TAS-102 fE
A RAS BF A mCRC 1) =3B 7 AT T BBk,
SRR, HEAH LIS 2R AL PFS 3
.
2.3 BERERTT

I RATAFSE ™ 25 5 R, FTD/TPT 57k
BTS2 IR (programmed death—-1, PD-1) F5 P17
WA BT, B DRI PTERON, SR, AE I
g, E XS HMER M DA R E (microsatellite
stability, MSS) % mCRC 7, TAS-102 544X
FIJC BPTIR A VR YT AR BE 35 45 T R 1 AR A7 AR
tho AT REME—20 ™ W MSS R TR AR ER
5 ( microsatallite instability, MSI) 7Y g1 2 8] A9
A=) 2% S o MST B IR T e 28748 B far AR B
i, S RREVR YT R B AR, TR MSS B CRC BT
IRZEAR B fof RN AR PE IR R 5S , AEAEXT R IR YT 1Y
M R AR . 7E 53 —I00 T HRE U [FIREUE S, g
KA MRS TAS-102 RAE TR REFAY)T
o RERAIRTT T A R — 2
ik, AR ARG ARG T A E AT AT AT
2.4 BEWIT

FE— IO R0 A B T SR U7 g A 41 Bk
EH 5-FU. B RIHISEIRYT I mCRC B, 0S
H 6841, i PFS A 2.7 1H, ORR K 2.4%,
WF 5% 235 5 S s At B AL B H 3 SR VD AT 25 1 1
0B F BRI S, TAS-102 5 B ybFIHIBA 16T
%, PRI RAF0A R, ZatEirihss
BN, PRI R S 7= AR PR RIAS R RO,
RIEifEss ARG E T, A HZ R
A RIFR R4k, HAF R A —I0 T B
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10 I XfE G M mCRC A8 R TAS-102 B & 47 57
BREAIT, Horb 2 BISEl T, Rk
]2 50 R S 112, 799 . DL B BFSE 2678 TAS-
102 BEA AP e tEn 8252, [HAR LR M
W% o

3 mARECRCHIEHFHINARE

3.1 AEEFFHMIATFCRCEENH

i A2 T H THOE SO TR, S8
SEASIRET, S4TE FARER L Y RE
LB 25 2 T LR B AOSUEE AT R A 8, e
RIRAFTET NIETHAL R Gerh, BB RO it A
FEAFLER M, JEAESR, 252 BEAE CRC P R
B/, KRR, AW H AT CRC
MVER, AlSE o 2 iR 42 WG iRy CRCM,
TN SR I FLAT TR BL23 REIRY T 4 pafae, IR
BEPE T A4 A £ 6 (interleukin-6, 11.-6) .
IL-17. 1L-10 FilE AL 4= K K F B (transforming
growth factor- B, TGF-B) ZE4Hfifg [H ¥ 1Rk,
HRAMH CRC 1Y & e ™), Mager 25 "V BF 58 & 1
UG B 53 0 1) L A 42 BE 038 Th 41 i 1)
o, P HESh BT el iR . oS — T
G R, 252 TR AT A 38 o B e-Jun 0k
Vit i B ( c—Jun N—terminal kinase, JNK) %42,
DA fish 5 Jien 2 240 AR08 Sk CRC R ot ™)
B, FUFRWRI L BB CRC BRCR, ik
TF[J ﬁi‘u ﬂ*@f’ﬁ%? -0 ( tumor necrosis factor—a.,
TNF-a) . %A 4L B - 2 (cyclooxygenase—2,
COX-2) MI#Z ¥ xB—p6 ( nuclear factor kappa—
B-p6, NF-kB-p6) MKk, W T Bel-2 K
By &k, JERG D T P T8 M Bax, Casp3 #
p53 WYL, LURFEPURIEN . Ak, ik mid
Al LA hndess ) B A AR PR (short chain fatty
acids, SCFAs) f77 4z, SCFAs A LA 58 5E [
L 75 S W, DA TSI T 98 0 N ) 1 G
%S AN T ", Hibberd 25 " WF 57 & B0,
Za AR R, IE T R IE R
R R, HCE A 0 A RS A s> TR
% —y (interferon—y, IFN—y) /- SHRGE, {Euk
ot sl B PN B S NN 7] g - Y i
AF, fE CRC M AEEA RN . f£ CRC A
JRit R, RAEEMILEEMHZE ™, AR
AL g 40 P Y NF—xB 15 514 S5 > 48 0
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W, G2 B i 5%, FERRAEANSE CRC Y
KA gl B B R A S BURRAE K A
i A2 T AT AGR AP 3 R B 5E 85, FEAIR CRC AR
Wro FUFFR AT A as B SRR DA R OV EHT
I AR S HR 4t B ik 1L-12, AT ] CRC 1
St P A R AR TR FAYT CRC AL
ARSEAIIN, E AT 4 AR TR I 2 85 i
ARV SR E BRRRDIRE . TR RE |
0 e e 2 A R NS A T LA S R AR )
SR B A= RIS A A 2R AE AL, AR TR AG YT

CRC JrTi R FE HEAEH .
3.2 mAERBASEKRBIERAGYIETCRC
RIS SUR=1ER

—IGARSMIFST Y R B, LR B R A A0
W15 5-FU BEFH AT 1 3ons caspase—9, caspase-3
IEPERE R R T 2k DI ABTI TEE RIA R
P75 T NREE e A 2R HT-29 dffLi T 1eAh,
AT 7005 S B T A R TL-17A . TFN—y il
TNF—a (45300 , 32F T HE SRR 5235 77 - Budu %57
FRAUESE, AW IR RS 5-FU B,
0138 i 84 /0 Bax . Bid, Bad Fl Bak i T-% 113
BLURAWHIHTH T8 Bel-2 1 Bel-XL ik, i
& CRC 4=, 7E CRC /MU AL, 24
FUFF# 5 5-FU RG22 R T K-ras A1l
Treg/IL-10 AYFE A, JR B R 1) e g 3
YER, Al T g &4 5 ke Y, An 5 ™Y
WFEEIESE, F2A: y— @3 T R ( gamma—aminobutyric
acid, GABA) RIREIWIFLIFHIIE GABA ZIA(ES
T 5-FU 251k CRC 4 AR 2854 1%
BRE, JF T cIAP2 B9, MIMAS: CRC 40
T,

TESE SRS T HUMR T R [, £ A BT R
i Z RS HURIREESE 25151 R A BB,
U B FIRI T MR SR, — TRy T
7, FLER T T AT LA i 55 b K2 S5 B R Toll A
Z K2 (Toll-like receptors, TLR2) /TLR4/ it
FE 4L I+ (myeloid differentiation factor 88,
MyD88 ) /NF—«B {5 7 i [ 11 2 3% 5-FU 5 5 1Y
B . Osterlund 55 PV JF & 1 — TR AL X HRGES
DAL A 3 ] e T L IR AT T b 70 70) BT 2 b 55 511
X CRC BEA RV HYFEN, 455 B FLRRAT A
A FERN I 2 R4, AT RRAR 5-FU ALy 7 A5G A ™ B
JETE KRN K AR, RS HAE i 259
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J . A HAT TAS-102 5 3548 WA 6T I
FATA R, (HRETH A 5-FU FHLAY AR AR
it 2B TRV SRR MEBE S 2 ) A RS RS BT
SN 949 2 HK T ) e e 4 Pl v R - 25 A
HAE, #E—DIRRIGRBIE 1, b CRC ML
R B T

4 FBESRE

TAS-102 1 — BB B 52 A SR e e 25 Ak 7
25¥), 18 CRC IAIT PR T 838 1 7 3o 4
S, HRRHLHI AL IR T 5-FU BT 2451
TR GIRTT AMERIIE] CRC BERAL T H A
B, A, TAS-102 S5 25%) . RIZLY . K
JPERCA N T CRC, R — 40 5 T HIG IR
NFHTERE, S CRC MIZRBTRIT ML TR skmg .
AF L HAT e B v o o A RO AR I PR AT 53 5 i —
IR A IRYT AT AT PE . TAS-102 /E R —Fh ik
SPE5Y, FEIRIT AR HP AN TR 2 B R R
95 BB AR TR TR R BRI . 254 B CRC PR
HMER H g, ol R i M e S
16 FRPEFIRE, MUBEH; CRC &4, BRENH
BACIT AN R RN, T+ R T 22 1 5 A 1
FHEFLAF R S48, 7F CRC VAT PRI &
BHFEMER, HPUmE AR ARE . 7E CRC
HITH, 2 A S UK B E AR 25 1 P [+
FHAT 8 3 Z R HLHR T CRCVAIFRCR . —Jy Tl
i U E RS AR T L FE R IR R T A A S
PP Res B S — A B A R AR
b, GRS Y B A G PR 5 4 s S
FOALIT AN RN P R B RTER X TAS-
102 5 25 2E WA D [FIVRYT 5 28 M AR R B B, (H
Z 83 TAS-102 5 5-FU ML CIHLE], LI
fi A RO SRR B BE A 2 W R RN S e/ A
RN 5 10 A B K CRCIBYT BT T Ak,
Wit — R AR R I A N 171, S CRC
BERMEAS . BEEMIRIT L. FE, 8
TR REN MEAZES AR N, Freefifeif
SO EE, VOISR THEE A TG
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