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Research progress in pharmacologic actions of dipeptidyl peptidase IV inhibitors
and its mechanism

MENG Yan-qiu, ZHANG Yu, LIU Feng-xin, LIU Wen-hu, PANG Shu-yue
Department of Pharmaceutical Engineering, Shenyang University of Chemical Technology, Shenyang 110142, China

Abstract: In recent years, the dipeptidyl peptidase IV (DPP-IV) inhibitors have been used for the treatment of type 2 diabetes. DPP-IV
inhibitor is a kind of type 2 multifunctional transmembrane cell surface glycosylation protein, and lots of the potential pharmacological
effects of DPP-IV inhibitors have been reported in the clinical treatment and trials. In this paper, the major pharmacological effects of

DPP-IV inhibitors including hypoglycemic, cardiovascular system preservation, anti-inflammatory actions, etc. have been

summarized through searching the related references at home and abroad.
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1 DPP-IV HIHFI RIS = BRS M4 ZAERK-1
(GLP-1) FRE BB KRB IER S =7 % BK (GIP)

FAE 20 2D 60 AR, AT A I 10 A s 25 B
i JoE B 25 0 e R Pk oy T 5 S T R A T R
3 5 2 W WF ST A LA, i T RE
AFAE— PR IE I By RIS, POk e e
WER, FEUHERE R A1 (GLP-1) FI
RO E AR IR B 2= /- 2 Ik (GIP).

GLP-1 524K J8 T G H RS2 4K B 505 1 ¥ 6
R SZAARFG, | iz oA TR, 4. H
ANUTRUN R DL B0 il TR RS, A
(1) GLP-1 SZARA7 156 6 5 Y (AR R, 152 k0t —
P EATEBEPERA S R AR, & 463 4
BRI N TETESEN 7 GLP-1 & RS . bl
GG ) L 4 M 53wl () 561 26 A DG g % ot o 22 JEK
Bz, KN LL GLP-1(7~36)-NH, JE A ) T GLP-1
Y5 GLP-1 245 etk g & 5, R0l cAMP 4%
AR S e A R R AT GLP-1 S
— MBI TE R R, R IR A
PR RN, R AR, HALR S 3
O3 VAR FHAE B JSE T s ER O, It W K A2 1
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IR, 41BN cAMP 38011, 5 i f 4
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M bz 2 M R A i oAk, T ELis> B 4 )
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RN B 40 M BB, BRI GIP Xf 2 B IR
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DPP-1V {1l CD26, J& T 22K EHM. LN
U SE A AEEREIE (Pro) EUNZIE (Ala) HIZ
RS & Z R A, B REMIREE N St 7K it 1 2

FEMRBES, Bl Xa-Pro f1 Xa-Ala(Xa HAFEZER),
NI 5 1 22 IR 20 B SE 4 0% ARy Ah i
HE GLP-1 F1 GIP BRI KIS it i 2 — . DPP-IV
AMUAFAETF 2%, BAAAET B N IR
FE TR I bR A0 LA ) P R A, R OGTT
FUIR I SET AE N . BRI s e . G e 40 i
WARE (T 400, B 40H. EARA5 40 A g4
J O ST, PRtk 4] DPP-IV AER m5 44N GLP-1
1 GIP (R B, ZEA LA RS Ta),  [R] At mT A
Jol IR 2 AR, E K GLP-1. GIP JIRE 5 %
SR A FEERIN ), R 3 B AR

GLP-1 F1I GIP 48 HAT e ik i 254, (B
PHRAT X o 2 OB RIS f 58 GIP (W2 B 5 3 40k
YER 244, 1 GLP-1 [P {2 5 25 20 WV AR AR 52
$&, HEJGI GLP-1 MWK FRALN, ik
GLP-1 fENRYT 2 AUBEIRW ) 2R AR . (H XS
GLP-1 FI GIP SZHRHFR /N B se o g2 2 e,
T GLP-1 5 GIP ZZ ARG5S 11 /N L, DPP-IV il 5]
I — 2B EER], B2, XF GLP-1 344!
GIP SZARHR M i B 11 /N B, DPP-TV 45 )L F- 3
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AT R T S W, A e N AN IR )
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GIP. PACAP38. Hl# Bk (gastrin-releasing
peptide, GRP) 5 DPP-TV I S48 H i A/
B o S SR, B B 25 0 Wb i LUK AL AT i 7
=1 (GLP-1 41 80%, GIP 41 40%, PACAP38 % 75%,
GRP 41 25%) . b GRP B8R & 2 /F H #% GLP-1
ZARFE ORI, AIMIACh GRP SRR T
GLP-1 WIR, M IFAE FLB e R 5 2R (W 4 ih . ik
1M1 B DPP-1V il v] G2 it GLP-1. GIP Al
PACAP 3 Rl K AEAEH
2.2 DPP-1V #5735 p ZHREEY1EF

% Tl RGO ] DPP-IV 056 77 7T LA
3 B UM T BE . DPP-TV I Ee 5 AR 2
B ANMAE IS IGE T, nRE 2P R GLP-1 5B
HLEE I BHPE R S AT AR AT AR L (NTP, —FhEES)
AR B AL AN M) R THI 1Y) GLP-1 324K 45 & il e gk
NIP 41 Hg 54k A fot 5 4 a1,
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R YE KBS T P32/98 (—Fh DPP-IV HiHI51)),
—H 2 W, 7 JAJE N G A B R B £ H
L6 A1 0 35%, & B 41 IRALE N 120%, BEES B
S0 LA 30 12%, LI B 5 3K P IR .

Mari 2P H 4 i AV T C—Ff DPP-TV 30146151
BHTIRIRIFST . 306 BIARL 25W0aI7 1 2 00 PR v
TP E AN 6.7%, 3 IRH4ER T 50
mg/qd B EFNAYT 52 )8, T8 W S B R A 7
mmol/L 1 (1] i &% 25 43 Ws$5 41 (insulin secretory rate,
ISR) VEALBRS B 4iThAt. 4R EoR, FELHP
% ISR 2k 204 pmol/(min'm™?), TMIVAYT 52 J& 5 4Eks
HIVT2H ISR W80 (P<<0.001), 2R 7439
34 pmol/(min'm ), B 4HIBINAESRTT 17%. 4EREHINT
7 5 3 K HbAle (P<<0.000 1) (KRN, RS
FE W (ISR AUCq240 min) 52BN 2 5
(P<<0.001), XJ B 40 i Dy fie 555 1 [m) I I35 15
NS RN E

Aschner Z5PYSLR I PMBT . dERFVT L Bl
FEHIT « YORE BT B R T 0 PR s i AT B
R, AR 1226 JAWLEE, 19BN Im AR R
B Is ¥ (HOMA-B) F ML A T
5.1%~26.8%IM K s B & 22 J IR B 2= LU (PI/D
Mz A A AT TAR KRB PG (0.12~0.04).

Ahrén PR AR TR FXUITEE & 1 24
1R, B 40522 B B % il 2 i AR
(AUC insutingiucose) S T 72.3%, SR 10X HE AL EN FAA
T 24.5%. Scherbaum Z5CSRH 4Eks FITT 2 4FEH 24
WARTT LA SR H B4 i) A3 € I DR AE I
Seck 2SR YA A YT M1 I XUNCEBE 75 FH 25 2 4
W, fE4~7 d BIPEBINSE, AUCisuingucose F1HEZ
FILLOR B A 8.9%MH K.

2.3 DPP-1V #5513 o ZHREEY1E

DPP-TV #HI5I v 2 1F o 40 ShfE S 51 1)
Jo e LB 25 ANIE 240 Wb . T DPP-IV 51 7] LA
YT SUBE I8 7T 52 e 4 i s IR 35 1R 7K SF, - T EA
XA AT RE B AR T AR B 1) RS

Hollander 2SR Vb 19T 34T 24 R R
WEERIL, 5 AUC gucagon W 4 iy TR WEMELE
TSRS 2 (P=0.072).

Ahrén PV —T5 4 F (RS, 25 BI1R
LZWRIT I 2 BRI S (HbALe<<7.5%) 4}
AR LERE 57T 100 mg/d BRZ R FNETT « LEFRIES
TRIG T, ERS ST T IR ST AT 5 T s HE 38 AUCo.60 min

B2 ) B3 T B 349 ng/(L'min") (P=0.019), [%
MEI% 41%. MR IR0 b, 8 SB35 F
G M IR e SOl 1573 1 = 1 AN 1
PEFC RS o 45 AL B IR I A& 207 T Va7
Y v B 25 T 46.7 ng/L, B KT B ARG
Il 4R %5 12.8 ng/L (P=0.039).

AhrénPYEE LB, 258 151 B XU 2459697 125 1
ANER (HbAlc 7.3%) 2 9B R 5 43 51 i FH 4
FHIVT 50 mg/bid Bt H1I3E 0K 6 mg/qd V697134 1.8
FJE, YERS ST AR I I I 38 AUC . B Z
B A% 3.4 pmol/(h-L™"), 1MI#s %13 MR 4L T & 3.8
pmol/(h-L ™", 41[A] 25 7.3 pmol/(h-L™") (P<<0.001).
3 DPP-IV #5530 & BI1E
3.1 DPP-IV HHll570AT LABEAR 2 Bk o8 £ 58 10 XUBE

Monami 23V, 76 53 AN H DPP-IV 17
FNAIT 2 B0 PRI )G R BEA LIRS, 17 ASSEs 7
re s FE AR T IS T B P RT = I ¥l 110 i A
IR S G I [ R 2 A LU tH IR 2 B
e W 4y 23 S0 1) T T T 1 7K S ) SR AT T R A
(P=0.002), ¥l DPP-IV #iHIF Al LA L i 47 B
AR AR P T [ P 7K

Matikainen 2P0 HIZEAR FVT 0 2 BB R 9% 25
) ik AR A (1 2 i ke A% RO 2 88 i 2 1 b kAT
HEERI, AERERTT AT OB PR R E . S
JSE ki — I H v . FLIBE S 4808 A 1 LA R FLBE SR
N TR e e ) s NN A R R S B
G, ARSI RERE AL T

Terasakia 2581l kg AV T 2404 PKF275-055,
100 mg/(kg-d), X CLFR 17 JA 1 ES) bk AL AL 1Y)
BNREE E SURIEFRMIIET 4 HIRARRE K
B, Tk PKF275-055 (1K BRI il 2% AL ] e 7 1
& 30%. FIXFHRZHAHEL, PKF275-055 HH &40
T EIBKOEFEREAIR AL, 2 B R A A A g AR
T K 7E 32 Bl bk W 0 i ) B R 30% ~
40% (P<<0.001), 71K RUIEIEH E VR4 f iz
R IR, HOAR A RABEANE T 40%, HAEN DPP-IV
USRI i A T o ) 9 o 0 o A a0 st 0 ik
SERERE Ak A2 P
3.2 DPP-1V #ll54R O AERI1ER

Monami 2% B, 70 4156 3L 41 959 4 i
BT YIBE VTR 441 ARG BT, wih T
DPP-1V IEIFIA 2 5], Ol A B CUEESE
Jsirf K. JETH & 1) Mantel-Haenzel HL{E L (95%



<104 - R E LY

Drugs & Clinic

F28H HFE2H 201343 A

BASXIED 435 0.71 (0.59~0.86) 0.64 (0.44~
0.94). 0.77 (0.48~1.24). 0.60 (0.41~0.88), %
BT DPP-TV 7% O 145 2995 JUH 2 LR AE
HHEWAN ) 6 .

Read 251D AT 3 o RE R AL 000, 20
HINREIE W IS AT T bR ki&E s m) 15 N
BRGNS, I A A 7 0 B R SRR, AR
Zhb, GLP-1. BREMBEE . B R EH o0 %)
REB AR . 15 4838 LR 75 mg #4505, i
B RE . B 2R S IRIIR . GLP-1 WRJZ X%
WA, B BENLZS T 100 mg PUfLA)YT ok 2 ),
GiariE 75 LSl RAE 30 min N EL, (e E . 45
RIAESS T s T B, S (63.9+
7.9) %~ (72.6£7.2) %, P=0.001) JF1 Ik
E[(11.49£2.52) ~ (12.54%3.18) cm/s, P=0.006)]
WER

Matsubara 2% AT TR0AR B IO 1) B0
(P3G HEI GLP-1 [T o0t B AL A W B IR BRI, %
I PREHE 5 2 200 PRvs S ) T B8 A el IR 30 ik
(e 3t A 5,

Fadini 250568 S B = FF ORI k3 il I 24 42 161
MRE ) 32 44 2 BB PRI B8 45 T UUAb YT, 4 A
Ja MR, 5 RALA LA, P AR 40 g
(EPCs) K 2 £i5 (P<<0.05), K&y Mofii A=
F (SDF1-1a) KFHK 50% (P<<0.005), {4
i AL A M A B B (MCP-1) FRIK T
25% (P<<0.01). H1T SDF1-la J& DPP-IV [N
PEIE I R, Wi SDF1-1a 7] L EPCs 7K°F,
JrLMEdt 7 EPCs A28 AL MIEE . Johk
Jit PO DPP-TV (P PEIE IR YR, L P
—FEHEN B NO B, NO &M
MY SR, o] LB 77 0 R 30 0k s A Al £ 45
/NGB - DPP-IV A7) ] LU E N 2 NO [
JE, H R AHED DPP-TV A0 57 AT fi 3 i 40 )
SDF-1 FIALJ5T P (PR AR CRUF I i 32 ik BEHR I 7
RO AR D T2,

3.3 DPP-IV IR G M EREE/ER

Broxmeyer 5> iJF 5% 7%, DPP-TV 115571 i 1
1= R S | R vl B o ST QPSS
(G-CSF). H4ii/r%-6 (IL-6). IL-11 [f] mRNA
K, B M DR 1 1R A s, AN E T i #H 4
MK .

Yamagishi 2SR T 4ER R T 80— 24 R B,

YERSRTTHIH T W R S AL 2K 72 (AGEs) IH1JE
FCRIAR B ABE AL 2R )52 4k (RAGE) [3RIA,
AR ARIER, [F Bimbaum 255V BIH T
S T I A R R IIL IA BE M 2 5 cAMP 7K
BRI .

4 DPP-IV #NFIFI B A E A

Satoh-Asahara 2550 48 4 2 FUHE R Hi P
Yoy A, —4 3 AN HWRERAEMST 50
mg, 5414 TR R BE IR SACEE,
JEMFEER I A R EEE (SAA-LDL). C XMW
HH (CRP). IL-6. H4ffi/2-10 (IL-10). &
WL -0 (TNF-a) SR PG 1, BLRAME
I FAZ A0 L My /M FER R R IEAT IR . 45 R BoR
AT F#AK T SAA-LDL. CRP. TNF-a #8141 i
DRI F I 2 K, B0 1 A I A% 40 i ML /M, R
AFIRIISE . 55— A0y T e T Hi s i+
IL-10 [ if 28 /K-, BB a8 n T IL-10 (HRIA [H]
i FAARG LA S 57, 3B 4N T, 9] TNF-o (1)
FISHEM AR ARAE, B2 ot K2 s
TR ZME—5 IL-10 A BRMNNE (=
0.499; R*=0.293, P<<0.05).

Schiirmann 258173 551 6 8 A= K R E0HE R 1)
JEJHER ST 4 23R B )RR, 3508 PRI TR IEJHE K B
FURFIRLZNT, ZHHLHARE 5T B
BT IR R 25 2 )5, DPP-IV 3
IEHEANE] . AR AENL MR b T LA E2 2] DPP-IV
AP T R, IR TG, FH s TRIE T
DPP-IV /K7, Falll T GLP-1 7K, [A) i BEA% T 42
RAEK T IEAEE-2 (COX-2) HI RN i 4 M 25
-2 BTN T HUR AT 4e g T i, £ TG PR
WL DPP-IV st P gl 25, 7 Betk
[l 96 5%, pe AL i 5 A R AR
5 ZiE

YR8 A1 2 B RIS V6T 254, DPP-TV 1
FAT ARG T PRSI SRR RS, FE AR
IR A, 30T 4508 R L mT DA k9 4 e f1
P HONHF . AHAE REE 2 IR AT, W]
DIRFTHI T2 DPP-IV IR e 25386/, h
I PR B 7 il B R IR D iR

52 3Lk

[1] Cheng D. Prevalence, predisposition and prevention of
type Il diabetes [J]. Nutr Metab, 2005, (2): 29.

[2] Gershell L. Type 2 diabetes market [J]. Nat Rev Drug



ARG b %A

Drugs & Clinic

EsE Ha2W

201343 8B *105-

(3]

[4]

(5]

[12]

[13]

[15]

Discov, 2005, 4(5): 367-368.

g mE TIREEIRREA SISO ()], AR 2
¥y, 2011, 32(12): 754-757.

MR, S, AR TR IRNEE-4 FENRR RO
AW [J]. A 25, 2009, 30(8): 487-497.
O, & W AER, 5 IRV
WLt ] E P E e &, 2012, 22(5):
382-392.

Wy, SRR, IREEREEIV AR R LR
PimmBEZiY) [J]. AN AR, 2008, 24(5):
Bff s 1-8.

JAIWRAL, BOCK, sKEGK, 55, GLP-1 AR &
DPP-IV IR U e (0] o 25 RE K 2 244,
2008, 39(5): 385-391.

FKAGAHE, [li% . DPP-4 $HIFIAE 2 BB PRI 6T
NA [J]. AR5 22, 2011, 27(1): 101-104.
Nauck M A, Heimesaat M M, Behle K, et al. Effects of
glucagon-like peptide 1 on counterregulatory hormone
responses, cognitive functions, and insulin secretion
during hyperinsulinemic, stepped hypoglycemic clamp
experiments in healthy volunteers [J]. J Clin Endoerinol
Metab, 2002, 87(3): 1239-1246.

Farilla L, Bulotta A, Hirshberg B, et al. Glucagon-like
peptide 1 inhibits cell apoptosis and improves glucose
responsiveness of freshly isolated human islets [J].
Endocrinology, 2003, 144(12): 5149-5158.

Meier J J, Gallwitz B, Salmen S, et al. Normalization of
glucose concentrations and deceleration of gastric
emptying after solid meals during intravenous glucagon-
like peptide 1 in patients with type 2 diabetes [J]. J Clin
Endocrinol Metab, 2003, 88(6): 2719-2725.

Verdich C, Flint A, Gutzwiller J P, et al. A meta-analysis
of the effect of glucagon-like peptide-1 (7-36) amide on
ad libitum energy intake in humans [J]. J Clin Endocrinoz
Metab, 2001, 86(9): 4382-4389.

Hinke S A, Gelling R W, Pederson R A, et al. Dipeptidyl
peptidase [V-resistant [D-Ala(2)]glucose-dependent insu-
linotropic polypeptide (GIP) improves glucose tolerance
in normal and obese diabetic rats [J]. Diabetes, 2002,
51(3): 652-661.

Aertgeerts K, Ye S, Tennant M G, ef al. Crystal structure
of human dipeptidyl peptidase IV in complex with a
decapeptide reveals details on substrate specificity and
tetrahedral intermediate formation [J]. Protein Sci, 2004,
13(2): 412-421.

OBk, RREAE. iy Z AN DPP-1V i 5
12 BB RIS AR [0]. BReR LR, 2007,
13(1): 25-27.

[16]

[17]

[19]

(22]

(23]

[24]

[25]

BRBH e 2. TR AT TV 400 31 390 6 9 W b PRI T 5 e
J& (7). EAME2E 2540 T, 2006, 33(2): 111-113.
Ahrén B, Hughes T E.

peptidase-4 augments insulin secretion in response to

Inhibition of dipeptidyl

exogenously administered glucagon-like peptide-1,
glucose-dependent insulinotropic polypeptide, pituitary
adenylate cyclase-activating polypeptide, and gastrin-
releasing peptide in mice [J]. Endocrinology, 2005,
146(4): 2055-2059.

Derosa G, Maffioli P. Dipeptidyl peptidase-4 inhibitors: 3
years of experience [J]. Diabetes Technol Ther, 2012,
14(4): 350-364.

Akarte A S, Srinivasan B P, Gandhi S. A novel long acting
DPP-IV inhibitor PKF-275-055 stimulates -cell proliferation
resulting in improved glucose homeostasis in diabetic rats
[J]. Biochem Pharmacol, 2012, 83(2): 241-252.

Akarte A S, Srinivasan B P, Gandhi S. Vildagliptin
GLP-1, GLUT4, SREBP-lc

mRNA levels and stimulates -cell proliferation resulting in

selectively ameliorates

improved glucose homeostasis in rats with streptozotocin-
induced diabetes [J]. J Diabetes Complications, 2012,
26(4): 266-274.

Abraham E J, Leech C A, Lin J C, et al. Insulinotropic
hormone glucagon-like peptide-1 differentiation of
human pancreatic islet-derived progenitor cells into
insulin-producing cells [J]. Endocrinology, 2002, 143(8):
3152-3161.

Pospisilik J A, Martin J, Doty T, et al. Dipeptidyl
peptidase IV inhibitor treatment stimulates beta-cell
survival and islet neogenesis in streptozotocin-induced
diabetic rats [J]. Diabetes, 2003, 52(3): 741-750.
Mari A, Scherbaum W A, Nilsson P M.

Characterization of the influence of vildagliptin on

et al.

model-assessed-cell function in patients with type 2
diabetes and mild hyperglycemia [J]. J Clin Endocrinol
Metab, 2008, 93(1): 103-109.

Aschner P, Kipnes M S, Lunceford J K, ef al. Effect of the
dipeptidyl peptidase-4 inhibitor sitagliptin as mono-
therapy on glycemic control in patients with type 2
diabetes [J]. Diabetes Care, 2006, 29(12): 2632-2637.
Raz I, Hanefeld M, Xu L, et al. Efficacy and safety of the
dipeptidyl peptidase-4 inhibitor sitagliptin as monotherapy
in patients with type 2 diabetes mellitus [J]. Diabetologia,
2006, 49(11): 2564-2571.

Pratley R E, Schweizer A, Rosenstock J, et al. Robust
improvements in fasting and prandial measures of beta-
cell function with vildagliptin in drug-naive patients:

analysis of pooled vildagliptin monotherapy database [J].



*106 -

ARG b %A

Drugs & Clinic

EsE Ha2W

201343 8B

[27]

(28]

[29]

(32]

[33]

[37]

Diabetes Obes Metab, 2008, 10(10): 931-938.

DeFronzo R A, Fleck P R, Wilson C A, et al. Efficacy and
safety of the dipeptidyl peptidase-4 inhibitor alogliptin in
patients with type 2 diabetes and inadequate glycemic
control [J]. Diabetes Care, 2008, 31(12): 2315-2317.

Del Prato S, Barnett A H, Huisman H, et al. Effect of
linagliptin monotherapy on glycaemic control and
markers of B-cell function in patients with inadequately
controlled type 2 diabetes: a randomized controlled trial
[J]. Diabetes Obes Metab, 2011, 13(3): 258-267.

Ahrén B, Pacini G, Foley J E, et al. Improved
meal-related beta-cell function and insulin sensitivity by
the dipeptidyl peptidase-IV inhibitor vildagliptin in
metformin-treated patients with type 2 diabetes over 1
year [J]. Diabetes Care, 2005, 28(8): 1936-1940.
Scherbaum W A, Schweizer A, Mari A, et al. Evidence
that vildagliptin attenuates deterioration of glycaemic
control during 2-year treatment of patients with type 2
diabetes and mild hyperglycaemia [J]. Diabetes Obes
Metab, 2008, 10(11): 1114-1124.

Seck T, Nauck M, Sheng D, et al. Safety and efficacy of
treatment with sitagliptin or glipizide in patients with type
2 diabetes inadequately controlled on metformin: a 2-year
study [J]. Int J Clin Pract, 2010, 64(5): 562-576.
Hollander P, Li J, Allen E, ef al. Saxagliptin added to a
thiazolidinedione improves glycemic control in patients
with type 2 diabetes and
thiazolidinedione alone [J]. J Clin Endocrinol Metab,
2009, 94(12): 4810-4819.

Ahrén B, Schweizer A, Dejager S, et al. Vildagliptin

inadequate control on

enhances islet responsiveness to both hyper- and
hypoglycemia in patients with type 2 diabetes [J]. J Clin
Endocrinol Melab, 2009, 94(4): 1236-1243.

Ahrén B, Foley J E, Ferrannini E, e/ al. Changes in
prandial glucagon levels after a 2-year treatment with
vildagliptin or glimepiride in patients with type 2 diabetes
inadequately controlled with metformin monotherapy [J].
Diabetes Care, 2010, 33(4): 730-732.

Monami M, Lamanna C, Desideri C M, et al. DPP-4
inhibitors and lipids: systematic review and meta-analysis
[J]. Adv Ther, 2012, 29(1): 14-25.

Matikainen N, Taskinen M R. The effect of vildagliptin
therapy on atherogenic postprandial remnant particles and
LDL particle size in subjects with type 2 diabetes [J].
Diabet Med, 2012, DOI: 10.1111/dme.
Chrysant S G, Chrysant G S. Chrysant, Clinical
implications of cardiovascular preventing pleiotropic

effects of dipeptidyl peptidase-4 inhibitors [J]. Am J

(38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

(48]

[49]

Cardiol, 2012, 109(11): 1681-1685.

Terasaki M, Nagashima M, Watanabe T, et al. Effects of
PKF275-055, a dipeptidyl peptidase-4 inhibitor, on the
development of atherosclerotic lesions in apolipoprotein
E-null mice [J]. Metabolism, 2012, 61(7): 974-977.
Vittone F, Liberman A, Vasic D. et al. Sitagliptin reduces
plaque macrophage content and stabilises arteriosclerotic
lesions in Apoe (-/-) mice [J]. Diabetologia, 2012, 55(8):
2267-2275.

Monami M, Ahrén B, Dicembrini I, et al, Dipeptidyl
peptidase-4 inhibitors and cardiovascular risk: a
meta-analysis of randomized clinical trials [J]. Diabetes
Obes Metab, 2013, 15(2): 112-120.

Read P A, Khan F Z, Heck P M, et al. DPP-4 inhibition
by sitagliptin improves the myocardial response to
dobutamine stress and mitigates stunning in a pilot study
of patients with coronary artery disease [J]. Circ
Cardiovasc Imag, 2010, 3(2): 195-201.

Matsubara J, Sugiyama S, Sugamura K, et al. A
dipeptidyl peptidase-4 inhibitor, des-fluoro-sitagliptin,
improves endothelial function and reduces atherosclerotic
lesion formation in apolipoprotein E-deficient mice [J]. J
Am Coll Cardiol, 2012, 59(3): 265-276.

Norhammar A, Tenerz A, Nilsson G, et al. Glucose
metabolism in patients with acute myocardial infarction
and no previous
prospective study [J]. Lancet, 2002, 359(9324): 2140-2144.
Fadini G P, Boscaro E, Albiero M, et al. The oral

dipeptidyl

diagnosis of diabetes mellitus: a

peptidase-4 inhibitor sitagliptin increases
circulating endothelial progenitor cells in patients with
type 2 diabetes: possible role of stromal-derived
factor-lalpha [J]. Diabetes Care, 2010, 33(7): 1607-
1609.

Heissig B, Hattori K, Dias S, ef al. Recruitment of stem
and progenitor cells from the bone marrow niche requires
MMP-9 mediated release of kit-ligand [J]. Cell, 2002,
109(5): 625-637.

Murohara T. Dipeptidyl peptidase-4 inhibitor: another
player for cardiovascular protection [J]. J Am Coll
Cardiol, 2012, 59(3): 277-279.

Green J B. The dipeptidyl peptidase-4 inhibitors in type 2
diabetes mellitus: cardiovascular safety [J].
Med, 2012, 124(4): 54-61.

Jose T, Inzucchi S E. Cardiovascular effects of the DPP-4
inhibitors [J]. Diab Vasc Dis Res, 2012, 9(2): 109-116.
Murohara T. Dipeptidyl peptidase-4 inhibitor: another

J Am Coll

Postgrad

player for cardiovascular protection [J].
Cardiol, 2012, 59(3): 277-279.



ARG b %A

Drugs & Clinic

EsE Ha2W

201343 8B *107 -

[50]

[52]

[53]

[55]

Mosenzon O, Raz I. Potential cardiovascular effects of
dipeptidyl peptidase-4 inhibitors in patients with type 2
diabetes: current evidence and ongoing trials [J]. Eur
Heart J Suppl, 2012, 14(suppl B): B22-B29.
Jungraithmayr W, De Meester I, Matheeussen V, et al.
CD26/DPP-4 inhibition recruits regenerative stem cells
via stromal cell-derived factor-1 and beneficially
influences ischaemia-reperfusion injury in mouse lung
transplantation [J]. Eur J Cardiothorac Surg, 2012, 41(5):
1166-1173.

Hocher B, Sharkovska Y, Mark M, et al. The novel DPP-4
inhibitors linagliptin and BI 14361 reduce infarct size
after myocardial ischemia/reperfusion in rats [J]. Int J
Cardiol, 2012, DOI: 10.1016/j.ijjcard.2011.12.007.
Broxmeyer H E, Kohli L, Kim C H, et al. Stromal
cell-derived factor-1/CXCL12 directly enhances survival/
antiapoptosis of myeloid progenitor cells through CXCR4
and G(alpha)i proteins and enhances engraftment of
competitive, repopulating stem cells [J]. J Leukoc Biol,
2003, 73(5): 630-638.

Yamagishi S, Matsui T. Pleiotropic effects of glucagon-
like peptide-1 (GLP-1)-based therapies on vascular
complications in diabetes [J]. Curr Pharm Des, 2011,
17(38):4379-4385.

Birnbaum Y, Castillo A C, Qian J, et al. Phospho-

[56]

[57]

(58]

[59]

[60]

diesterase III inhibition increases cAMP levels and
augments the infarct size limiting effect of a DPP-4
inhibitor in mice with type-2 diabetes mellitus [J].
Cardiovasc Drugs Ther, 2012, 26(6): 445-456.
Satoh-Asahara N, Sasaki Y, Wada H, et al. A dipeptidyl
peptidase-4 inhibitor, sitagliptin, exerts anti-inflammatory
effects in type 2 diabetic patients [J]. Metabolism, 2013,
62(3): 347-351.

El-Sayed L A, El-Attar S, Rashed L. Dipeptidyl
peptidase-4 inhibitor protects against renal Damage in
renal ischemia reperfusion injury in streptozotocin
induced diabetic rats [J]. Med J Cairo Univ, 2012, 80(2):
59-70.

Schiirmann C, Linke A, Engelmann-Pilger K, et al. The
dipeptidyl peptidase-4 inhibitor linagliptin attenuates
inflammation and accelerates epithelialization in wounds
of diabetic ob/ob mice [J]. J Pharmacol Exp Ther, 2012,
324(1): 71-80.

Pucar L B, Detel D, Varljen J. Dipeptidyl peptidase IV in
inflammatory bowel diseases (DPP IV/CD26) [J]. Arh
Hig Rada Toksikol, 2012, 63(1): 75-100.

Marfella R, Sasso F C, Rizzo M R, et al. Dipeptidyl
peptidase 4 inhibition may facilitate healing of chronic
foot ulcers in patients with type 2 diabetes [J]. Exp

Diabetes Res, 2012, DOI: 10.1155/2012/892706.





