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Abstract

Dipeptidyl peptidase 4 (DPP4) is a widely expressed serine protease that regulates the activity of
various bioactive peptides, such as incretins and chemokines, via enzymatic catalysis. Its inhibitors
(Dipeptidyl Peptidase 4 Inhibitor) have been widely used in the treatment of type 2 diabetes melli-
tus. As commonly prescribed oral hypoglycemic agents in clinical practice, DPP4 inhibitors exert
glucose-regulating effects by inhibiting the enzymatic activity of DPP4 and prolonging the half-life
of incretins such as glucagon-like peptide-1. Beyond metabolic regulation, their unique mechanism
of action may also participate in tumorigenesis and tumor progression by modulating tumor cell
signaling pathways and the immune microenvironment. In recent years, the impact of DPP4 Inhib-
itor on tumorigenesis has become aresearch hotspot. However, their effects are dualistic: they show
pro-tumorigenic effects in some tumors but anti-tumor potential in others. Based on current liter-
ature, this review systematically summarizes the mechanisms underlying the effects of DPP4 inhib-
itors on tumorigenesis, the divergent roles in different tumor types, and relevant clinical evidence.
It also discusses the potential risks and prospects of their clinical application, aiming to provide a
reference for interdisciplinary research and clinical decision-making in oncology and diabetes.
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1. 5|18

2 % R (Type 2 Diabetes Mellitus, T2DM){E A4 5k i K 2 AR RSN, HIHRIEE OB A
LA U B R BRO A B IR S A G IR IE AL, B PRI 55 IR R DR P AT AR 8 52 K
HE——BWITUESE, T2DM H8 2 (R8s i S A il Ny, b Bl s . LSS
Ji IR SR R ORI 9 S 3 [ 1] AKX — ORI AT Re s T JR 5 APt 12 2O0E . AR 3L S 2 D e e i 45 0L
[EIp FEMLA . —BRFERAEE 4 308H)77)(Dipeptidyl Peptidase-4 Inhibitor, DPP4i){E A A2 S (1) 11 AR Ak 24,
BN DPP4 B s, ARV R 25 (an g =1 MBE 25 IK-1 (Glucagon-Like Peptide-1, GLP-1)) 1% 1,
NI S IR R % 2] 0 FARE AR FEBLAIAM = PR AR, 38 v] Beid I s ma g 4u i (5 5o i . Syl
MRS RES S5MR A S KRE3]. BE%E DPP4i IGIRM Y &, H5MERS KSR T2
GHillo AR FLEEN, DPP4i B RESG ARG . FFODR e S5 rRa 0 6008 ARG, HLJS 42 22 Tl R i 5
LR TA 84518, ik, ALk BE RG-S DPP4 LM iR & AL (FEREAE 72 o PRI 78 K

2. DPP4 5 DPP4i BU#E=

DPP4 &2 — P Z INRe AL IS 22 S0 FR B B, X4 T 4ifudilid CD26, ‘& BE i ok i it FH g ik
R AT R IE Z I A DRe . EBEWYE R J7 10, DPP4 el 2 M2 Ik, BFE&IK 1. hafk
PAK R IR 2z, 1 GLP-1 R &) B O E (2 /3 B 32 2 Ik (Glucose-Dependent Insulinotropic Polypeptide,
GIP) [4]. ] DPP4 Il (e e s Bk T T, BET et e B 2R 1 ik, IX 2 DPP4i £E IR L4
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ZM 67 T2DM KIfEHINLE] . fEARBESA 1R, DPP4 W] 5 R e . 4RI A B i A AN 3 2R
H 1 MEAER, B RA RN Z G, 2 5T (5], DPP4i f&—KhE
g4t DPP4 BRI 25%), ARZYIESETIRINT 4ERRIITT . IR HITT A . HRehs sl DPP4 iE ik, SEK
GLP-1 5 GIP (=325, AT (e dt [ i 25 7 b $0si] Fte sy MUWE ORI, A A3 e T2DM B TR 1) 2%
Ko SEGREFEAYIMIL, ©RA A S FERMUREAE 0 & == R 8, 7ESGE O 8 85 RJT IR BUEAL,
HBARLS 24tk

3. DPP4 FAEIF4F1E S M HE

DPP4 & — PSR S ARG SRR MIE R, T2 RIE T B NE. iE 4
R, WIEHMIETE . BN RAE AR EEIIRE[6]o DPP4 78 2 S A4 i Jed A1 MLV 28 LR i g v 22
AL, FEMEEY) AT, DPP4 MEH RA R EME: MCHE /AR, DPP4 i RIA/EE/ Nt . A
2o BEAR R Th R B I RN, I P R AL R (B CXCLA2)$Mif iR G SE AL A2 (7] (8] TIAEFL
Jides . HORAE . S5 EL D, DPP4 ik 5 IR {258 i bR AN R TS AHOG[9]-[11]. IXFh 55
PR REJR T IR 2R . R A 35 (Tumor Microenvironment, TME) & 2% R AE F &P 7345 25 [ 12]
DPP4 (i % 0o ORI GG © B 7 &%, U1 CXCL12/CXCRA4 %, 50 fifg 4 i i 72 A
FEMMIRIE[13][14]; @ &5 L} - [EF# L (Epithelial-Mesenchymal Transition, EMT)id %, @it s L3)
Y %% 2 85 1 (Mammalian Target of Rapamycin, mTOR). 1%~ kB (Nuclear Factor Kappa-B, NF-xB)%
{5 SR A EE IR R 2R JI[15][16]: @ V7T TME, 520 T 200, NK 22 K EWE A0 f i i i 12 17]
[18]; @ 5y T-4Hfl(Cancer Stem Cells, CSCs)FHI<, DPP4 + 45 Bl Je T4 M ik 55 5 7 Ab 54 7% 1ALy
M 2B IR R 11]. X EEHLH] g DPPAT - F MR A AR 3R 40 T 3 BR Al

4. DPP4i %F B JeT B9 X E 52 i
4.1. DPP4i {R 3N R L

Z UG KT FCUESE, DPP4i vl GEiE I DL R ek i k4. © Bk Fiis 2% : DPP4i i
CXCLI12 FI[%f#, SEILAE TME 1 E, it CXCL12/CXCR4/mTOR e #EFLIE . /5 IsE 1) EMT
FERFER[13] [15] [16]. @ AN SPGB BEE: WIKFITT. PEkg517T 5% DPP4i rlBuE % B+
E2 #5¢[AF 2 (Nuclear Factor E2-Related Factor2, NRF2). NRF2/I.4L & iN%# 1 (Heme Oxygenase-1, HO-1)
NS UL, AL IR 4 B S A S A, AR FR DR e A S A I R PR RS AR 28 (19]
[20]. ® TME HE¥: DPP4i n] Geid it 14 0 G2 3 40 Mo (i 55 1% T 46 (Regulatory T Cell, Treg))HIiZ
T, BRI T 40Ha iR VA SR8 77, M1 S5 PR Sz [21],

4.2. DPP4i MR B HLEI

TEZ TR, DPP4L R b iRg i AR 003 7, HALGIEdE: © GisfamfER: DPP4i Al {Re"
CXCL10. CCLI11 Z5Hatb R T ASHe A, 155 NK 4080, CD8* T 41 A F2 Mg R M b 41 i () Jrb R v= 3, 3%
e RAEANIE S SR e[ 17] (18] fERHmRIAY, PEA% Z1VT M1 CXCR3 KA1 NK 4H i i & 540
HIEAE . BRI I RCR22], HAT@EEIIH] CCL2 A 5 1 1 AE iidt — 25 PR T XU (23] E B2
JaRE R, DPP4i 5 4% K 5 54075 (Immune Checkpoint Inhibitor, ICT)EFH 7] 2 247 & e v % [18].
@ EAZANGI R A GTE . AR R BN, DPP4i (5 A& FITT . PEAS ZIVT) aT E 4] e
Pk LR 3- /2 (1% B (Phosphatidylinositol 3-Kinase/Protein Kinase B, PI3K/Akt). Yes #H2<8 F(Yes-
Associated Protein, YAP)Z:A5 5@, S MIRAIBMET:, MHIeER[24] [25]. @ TME E¥. DPP4i
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A R gk D S B AP EAH AN Treg AHAR)AIRIE, SESRPUMR S, WBRERE+, DPP4i nJ34f0 CD8' T
AR FEK Treg L, HIRRHUMIRIRE[14]. @ ST ORI S5HERL: DPP4i Al IR ARALTT 25 (UnIAH |
S-TRMENE) SR E . Rt LB R, FIRT B TME 3 5m b7 Ut [26] [27]. fEERE
JEH, PERE AT 52 R o] FR (R R & R i RIA,  JHI R #2 (28]

5.DPP4 5 T2DM BEME L £ X RNIGKMAFTIERS FIL

N T HRUHE ] DPP4i 58 PR S5 IR AR FR 2 I OREG, [ AN AT T — R SRR L. B0
BHZIONENE BIBWETT FERTT T DPP4L 50 PR B2 R AR 2 1) oG B, (L XS i gg 28 R s el (v 0
Gi—5ik.

BRI WIT TN HAFAE TR AE R R R b UK . A E T o, DPP4i {30 R B3 JE e 0% X
W B2 Tt [29], —WURAYC ML 45 R B E 4R M SR 7~ Vb M 51V T AL e A e T2 R R 4H 301 9
BWTERY, fH DPP4 & 38 e &% KB Tt 50%, HAH e 259030[29]. thoh, BWFeR,
VGRS BT 7 FH 25 58 — 4 m Re i i FRODR s s L [3 1] I H BFFEUE S8 DPP4i ) T2DM f8 3 RH
RS 525 T 77%, AR IERIR R 5 5 et 245 [32].

BHA A E T DPP4 MR &S, 5 [ Bt a) oF-4- UL EC A ZIR 7t s, 548 A — RSO &
FAHLE, (EAZSEZGP0 T2DM B8 2 R M des R0 HCHR e 0 XU R Tt i [33]. %1 BA A3 H 1A I &5
W, N TIRFILATREAZTEMR R, B S A 70 B ARG B AR 1, T ER T : © B2 5
Lee %$[29]5 Tseng %5[3110IB 75 0 M S AFIBE 78, DPP4i fEREE . [E 2 AR Lk, A
R RERIWIAR TR T T7 RO AT 16 B 7™ 8 (1 LB, T AR A 0 A A A A e T T e ok e ) MR B, 1T
A E g A, Tseng BIREFLAH, PUAEFITT 24 )5 2 AR A 26 36 i vl -5 250 FFOIR s A
KT, TSR [31]. 1 SAVOR-TIMI 53[30 ] ABEHLAT HHRIE(RCT), @i BEALIL 4 4 A 1 iy 2
RIRRNZE, AMREEDN. @ AVFREFHE SR e AR 70 e 249 5 85 00 e 3
K& DPP4i, HEENA43 DPP4i, 1fiANF DPP4i [RI1k 2% 451 5 1 I 5 B 22 57 vl g S BUARS s [A)
i, Lee % [29]1% & 6 /N H 2 F&ii 5 LAHERRE AR, T80 0 Fi ok 5 iR 2 e K S e 208, RS
MAERGER. © ANFRESETTABZES: AT Bk B HE K2 E L G, Fik.
BEPRIFIAIT AR I, BRI & R A AE 2 e, HBR R R A A &5 & 0 F 25 TR A A FHEE A R B Fe b i IE AR
AFE, WHESFBERSE. @ MEAGHTLESFBRGHEREA R . R AR BAE, ST s
RAFHECD, LS H RN 255 R, BRI 50t 5 52 4 52 i JBOR Ak 55 2 BBk

Table 1. Comparison of clinical studies on DPP4i and tumor risk

5% 1. DPP4i 5 & XU BY G R A 3T X B

SCHRAE B [29] Lee [30] SAVOR-TIMI 53 [31] Tseng [33] Choi

2 ZUE PRI G F e O Il
EREEEE0 ZEH  PE 1999~2008 5
WEFSW 2 BONEIR UIRASIAKOE AR REALR sl 2 BUME IR R
EFE@0~79 %), B, Bi>55 B B0  (25~75 %), 2009 4E 3
GISTWN AT REREZG: HEBR SRR R HIGZE DRV 6 A
HERHIE BEAE AR 2 . e miEsREEER  Hs AR
K GLP-1 Z4EEEh7 R HRAeRNYE  RBAWHEHE. B

[ = g R R
2008~2017 4F 2 HifE
RIREHEEIS &), L
THI R HE
FREEAESEAE . BT
LRIERR. B

i il Wi BRI EIOE 6 (LRI 2 TR A
N T e DBRIR I Br i B
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sk

FEA R 33,208 1l 16,492 1 371,091 41 1538 4

Wi V7 ] TH 3.6 4F Hihz 2.1 4R 2.8 4F fihz 20.4 A
CREPK AT debk YRS HINT 52 T-7(5 A
T, FUETIT. ¥ mg/H, RECEANEREE TGRS BUIT B HGEFN ;?ﬁﬁiﬁﬁéw

wgE ORINT. ERANTIE i R<S0mUmin HiH K, 22 R<6.53 AN ﬂﬂ&@%—ﬁimf

72 5E L W DPP4i, 2545 % R25mgH), #EE 6.53~14.00 M. >14 %ﬁ%nﬁmﬁ%ﬁ
g a6 A H DAHERR I F.4th DPP4i 5% ™A e

R IR GLP-1 Z kMBI -

ER . PERI. BMIL ER L PERLL RIRIR
WARAR S« AT et W BRI
Charkson 0t  Sp LAl BEBEIL e e, g AR

TR [ . EAHX ., FERE i /‘TE%T/ %}*J?Jﬁi‘%ﬁ TR & IFEGE L Charlson & I 4

e DM B 0 Rl T R MR LOUR B ATRECD ISR

I R B R gé% ;ﬁﬁﬁg M), HABMEREZME . BRimbERR . 18
MEAR T, R ME%%%A Rt L S B 25 )
N S TUIST EIE 3 = oAb PR 24 I 00
YIRAR. H IR ® LA F 9L
DPP4i (£ SAlE YoM ITTABE PR BUIT (R 5 R

i R R ETHEAS,  RERBCTREN SRR E SR DPP4i UGS, T

e HRKRMRENK 4, ZRELIE % RREEERE  ORERERRDRTE

14T L7 =94 248 —4F

FI RS AE K PRI FC 4510 7 ORI I, DRI FE 2518 2 52 BE VI A1 . B S A e 24 . ifp i
AR A K R A DL 7E 2 bR, ST DPP4i X IMRE R AR (22 e, 5 T e 5E 2 Il R AT F o A
SRR R T

6. DPP4 5 T2DM BEME L EFE X RH Meta AR HER

T DPP4i R R AE RS2, [ N M 2 25 B AR IEIT T Meta ST HF 70 o 76 A B IXURS: 7
1, 207807 DPP4 RIS SR iE R AE RS, S0 7t B 23 on H BAH R ER .
An FEFF R IR Meta TN 87 T R EAE 7T, 3L & 216,106 235, A& EigE DPP4i 5

LA PO AT e AR AU, ELGT IR e e S e e B B S BRI XU VB [34] . Li 5%
SERIRIR RS 115 TBEEHLAT IR IR G Meta )42 B, DPP4i A AR S AR R A 2B, 0 LA B e A0 3
i 96 73 THT RV ORAT RN SR 35 (3510 AT, Zhao S5 IR iR K I DPP4i b5 s s i KUK A7 46 12 35 OC |G, B
gE R BRI e R s A PR R 2GR L, R AR R AE U TE S it 2E 7 [36]

FERS E PR SRR T T, WE T4 RFIREAEAE B ST A5 B e, 55200 70 SR DPP4i (AR5 1EH
Dicembrini 25 & 31 H 7] i 3% FRAR 45 B XK [37]. {H Fu 2515 AR 4518, WFF04s 828 DPP4i B4
SR AEREERTIRA, HiZBszthn . ik & KEm38]; X T, 207l
KB I DPP4i 5 &I MBS AFAE DTS, W Pinto SE40 N 59,404 6 8 (1 b o, H 5 Bl R AE 3%
FHIRAE[39], Zhao S5 B i 15 R ALEIR[36]: X T-FHHE, Overbeek 5547 25 WAl 78 1) RN K
B, WEEIEWTTE T DPP4i A 1 2 FL R XKL 2 35 FEAIK[40], {H Dicembrini 55 Zhao 55 I FLARUESKIX —
£518[36] [37]; ULk, An ZFHFFIRIE DPP4i AT REAR H R BRI K [34], X RTZI MG BEBEE S 052 m
W TE—FEE 8 .

DOI: 10.12677/acm.2026.1631184

3766


https://doi.org/10.12677/acm.2026.1631184

Mguls, Ji g

WA M E7n, DPP4i B AR OGN W] B 52 ABERFIESE N, G0 Li S8 RILEF (=65 ) Bk, At
JHE MR AP BORE PR R I 10 AE R, fH DPP4i J5 e AR iR K AEZR HEAIC[35]: 1T Fu S48
U <65 %, BEERK <1 HRUEH, 4EEXR TR E38].

Zi b, BUA Meta 0 HTAEE R, DPP4i BN T2DM 4 A e & 26 JRUEG:, Lo 30 43 i e (B
SiE e FURERE) P Re B IR EA, (RS RR e s 28 2 e NBE R RUSIIAFAE S L, 75 S0 R
B K B U A 04 1 T B T T — B I

7. BESRE

ZZ LR, DPP4L X A A A R B SR R XA T, RV 2 3 70 iR vh R B R0,
AL 5 — SR v R SR 70 . BT IR HIE SE M Meta 3T UEHR A AN T2DM 5835 B A4 iR X
Bz, X o 20 iR L = T A AE DRI, (R o 20 R S5 e 58 AR R BTG A7 AE 8, I PR IS FRATS 5 A
AL PEAl 5 I

SE K
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