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Comparison of the efficacy and safety of DPP-4 inhibitors versus a-glucosidase
inhibitors in treatment of type 2 diabetes mellitus:a Meta-analysis
Liu Ying + Zhao Yumei  Song Dianping®
(Department of Diabetes sthe First Af filiated Hospital of Kunming Medical University . Kunming .Yunnan 650032 .,China)

[Abstract] Objective To assess the efficacy and safety of DPP-4 inhibitors versus a-glucosidase inhibitors in treatment of
type 2 diabetes mellitus. Methods The Cochrane Library, EMbase, PubMed,CBM, VIP and WanFang were searched to collect the
randomized controlled trials(RCTs) on DPP-4 inhibitors versus a-glucosidase inhibitors in treatment of type 2 diabetes from incep-
tion to July 2015. By the two researchers according to the inclusion and exclusion criteria screening test,data were extracted accord-
ing to the quality evaluation of the evaluation system of Cochrane Handbook. Meta analysis was carried out using RevMan 5. 3 soft-
ware. Results A total of 18 RCTs were included in the study. Meta analysis showed that the DPP-4 inhibitors given as monothera-
py or combination therapy led to greater reduction in HbAlc levels [MD=—0.29,95%CI (—0.48,—0.10);MD=—0.23,95%
CI (—0.36,—0.1)] and fasting plasma glucose levelsfMD=—0. 48,95%CI (—0.94,—0.03); MD=—0. 25,95%CI(—0. 47,
—0.03)]. DPP—4 inhibitors significantly improved HOMA-B[MD=9. 22,95 %CI(5. 61,12. 84) ] but improvement in HOMA-IR
was comparable between DPP-4 inhibitors and a-glucosidase inhibitorsf MD= 0. 13,95%CI(—0.17,0. 44) ]. Compared with DPP-4
inhibitors, treatment with a-glucosidase inhibitors was associated with a significantly greater decrease in weight change from base-
lineff MD=0.72,95%CI (0.51,0.94);MD=1.30,95%CI (1.28,1.32)]. Compared with a-glucosidase inhibitors, treatment with
DPP-4 inhibitors was associated with a significantly lower incidence of total adverse eventsl OR=0. 49,95 % CI(0. 36,0. 66)], but
there was no statistical difference in the incidence of cardiovascular events and hypoglycemic [OR=1. 83,95% CI(0. 92,3. 66);
OR=0.97,95%CI(0. 46,2.07) ]. Conclusion DPP-4 inhibitors is effective and safe in treatment of type 2 diabetes,but a-glucosi-
dase inhibitors has more advantages on weight loss. But more large scale long-term study with high quality were needed to confirm
long-term outcomes.
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gliptin, alogliptin, dipeptidyl peptidase-4 inhibitors, acarbose,
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L7
(oR e E 64 50.3 — — 7.8 9.1 24 E:Fi#5417T 100 mg/d H R R
C 64 8.2 — — 7.6 9.1 C: B 150 mg/d
BRI E 30 — — — 8.8 8.8 12 E: #3177 100 mg/d A7 T B
C 30 — — — 8.6 8.7 C:B-FHch 150 mg/d
AR L8] E 29 - - 25.1 7.8 9.2 12 E:P4kg517T 100 mg/d AT
C 29 — — 25.1 7.6 8.6 C B 3HohE 150~300 mg/ d
S0 L) E 30 50.5 - 25.0 9.2 10.0 12 E:FG#%517T 100 mg/d By E i)
C 30 5.4 — 24.9 9.0 9.9 C:Bi-FiHeh% 150 mg/d
- e 10] E 22 47.3 — 24.9 7.8 9.2 12 E: PR 517T 100 mg/d ERtyi il
C 18 50.5 — 24.0 7.6 8.6 CB-FHeh 150~300 mg/ d
R e E 32 43.5 — 24.3 7.9 8.3 12 E: V485177 100 mg/d g T
C 32 4.2 — 23.8 7.8 8.4 CBi-F b 150 mg/d
Nakamura 2012] E 24 66.6 4.8 27.8 7.0 — 12 E: P %177 50mg/ d ST/ IRIRSY = P/ e
L2211
C 31 68.4 3.5 25.7 7.0 CoARKE S HebE 0.6 mg/d
Twamoto %13 E 163 60.8 5.1 24.5 7.8 8.3 12 E: 7% 517] 50 mg/d LRI R
C 156 60.6 5.3 21.8 7.8 8.3 CoARBEFMAE 0.6 mg/d
Mikada 25014 E 14 59.2 7.6 28.8 7.5 7.5 24 E:PiR 47T 50 me/d A7 2/ RS/ — HOBUIR
C 14 58.7 9.3 29.5 6.9 7.4 CooKAgHImE 150 mg/ d
Kobayashi %17] E 60 - - - - - 24 E: P 517T 50 me/d HEE T AR R
X o B B B B B CoRABFIEE 150 me/ d sitRA%
Hib% 0.6 mg/d
Yokoh %0161 E 58 57.6 6.7 25.9 7.6 7.7 24 E:PUs%17T 50 mg/d A5 —HOSUNR/ i A% 5 R
. ) CoRAgFIEE 150 mg/ d sl fR A%
C 58 59.3 6.8 26.3 7.6 7.4
B 0.6 mg/d
EiZiz7)
/M) E 28 — — 25.8 8.5 9.8 15 EZER5517T 100 mg/d ERC Y e il
C 28 — — 25.8 8.4 9.7 C B HoHE 150~300 mg/ d
WK E D8] E 399 515 1.2 25.9 8.7 10.0 24 E:4i#%51)7T 100 mg/d HeiE T
C 202 51.7 1.1 25.5 8.7 10.1 C B 150~300 mg/d
Pan 419 E 441 51.8 1.2 26,4 8.6 10.0 24 EZER 57T 100 mg/d Ay T
C 220 51.9 1.3 25.8 8.6 10.2 C: - B 300 mg/d
Twarmoto 2[20] E 188 60.3 5.1 24.8 7.5 8.9 12 E 4R80T 100 mg/d HeE T
C 192 58 5.6 25.0 7.6 9.1 CoARA&FI WA 0.6 mg/d
WHEINT
B2 E 90 44 - 30 7.8 8.3 12 E:7Pk85177 5 mg/d AETE AT OO
C 90 44 — 30 7.8 8.3 C:Bi-RHHE 150 mg/d
FIks 1T
Kawarmori 222] E 159 60.3 — 24.6 8.1 9.1 26 EFI#517T 5 mg/d AN 5T 1 OAD
C 162 58.5 — 25.7 8.0 9.1 CoARABFIW A 0.6 mg/d
fks 57T
Seino 22] E 80 59.5 7.0 24.7 7.9 — 12 E:Bk517T 25 mg/d HeE T
C 83 59.1 5.6 25.2 8.0 — CoARAEFIP A 0.6 mg/d

E: {02 5 C: 3 B4 s BMI: (A 5T i 5 805 OAD : IR IERE 24 5 — < T 7k 3 OO

2.4.5 RBTE 7 ANBESEIRE TIRIT RS R A AR {H 1
R FET ) HBOHE A 4 LIE A Meta 43 #i . Meta 40 #r 45 - 2
RS B (I =82%) , AR ¥ BMI 1 K /N dk 47 W 41 43 #7 .
W2 43 Bt B - TGS AR IE # BMI AT o 38 J& 76 8 31 s 1 i A
FE o R AT AR A AR BT 5 A 9T A3 W BB A T DPP4
MR K2 RAE G % X [MD=0.72,95%CI (0.51,
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Heterogeneity: Tau? = 0.09; Chi? = 3278.97, df = 11 (P < 0.00001); I = 100%
Test for overall effect: Z = 2.96 (P = 0.003)

Experimental control Mean Difference Mean Difference
_Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random,95% CI IV, Random, 95%Cl
I
Iwamoto 2010 -0.7 085 155 -03 085 146 9.7%  -0.40[-0.59,-0.21]
Iwamoto2 2010 -095 006 188 -0.38 0.06 192 10.7%  -0.57 [-0.58, -0.56] -
Pan 2008 14 01 431 -13 01 216 107%  -0.10[-0.12, -0.08] -
Seino 2011 -0.76 0.55 80 -0.16 0.73 83 96%  -0.60[-0.80, -0.40] -
I 2014 -1.2 0.75 64 -1 08 64 89% -0.20 [-0.47, 0.07] - -
I3 2012 -1.15 0.82 22 -0.94 092 18  57% -0.21 [-0.76, 0.34]
Rith 2014 -1.21 0.82 30 -0.92 0.71 30 7.4% -0.29 [-0.68, 0.10] -
JAs%% 2015 -0.99 0.33 32 -0.88 0.29 32 10.1% -0.11 [-0.26, 0.04] /7T
R 2014 -1.17 0.82 29 -0.95 0.91 29 6.8% -0.22 [-0.67, 0.23] - |
WK 2009 -144 007 394 -136 01 199 10.7%  -0.08 [-0.10, -0.06] -
B/ 2013 -1.39 1.2 28 -1.25 163 28 4.0% -0.14 [-0.89, 0.61]
#7138t 2013 -16 0.87 30 -1.09 1.29 30 56% -0.51 [-1.07, 0.05]
Subtotal (95% Cl) 1483 1067 100.0%  -0.29 [-0.48, -0.10] -
iSeg it

Kawamori 2012 -0.13 088 159 0.19 089 162 241%  -0.32[-0.51,-0.13] B

Kobayashi 2014 -0.56 0.75 59 -0.46 0.59 55 18.0% -0.10 [-0.35, 0.15] I

Yokoh 2014 -0.71 0.65 58 -029 0.8 58 16.4%  -0.42[-0.69,-0.15] -
E#K 2013 -0.97 0.35 90 -0.82 0.27 90 415%  -0.15[-0.24, -0.06] -
Subtotal (95% Cl) 366 365 100.0%  -0.23 [-0.36, -0.10] >

Heterogeneity: Tau? = 0.01; Chi? = 5.86, df = 3 (P = 0.12); I* = 49%
Test for overall effect: Z = 3.42 (P = 0.0006)

A 05 0 0.5 1
Favours DPP4 inhibitor Favours AGI

& 2  DPP4MIEIFE o HEFEMHF X HbAlc 508 IE A 53 47

Heterogeneity: Tau? = 0.58; Chi? = 8590.59, df = 11 (P < 0.00001); I> = 100%
Test for overall effect: Z = 2.08 (P = 0.04)

Experimental Control Mean Difference Mean Difference
_Study or Subgroup Mean SD Total Mean SD Total Weight IV.Random,95% CI IV, Random, 95%Cl
MBI

Iwamoto 2010 1.1 159 155 -05 171 146 87%  -0.60[-0.97,-0.23]
Iwamoto2 2010 -1.34 0.09 188 -043 0.08 192 93%  -0.91[-0.93,-0.89] "
Pan 2008 12 01 431 15 02 216 93% 0.30[0.27, 0.33] -
Seino 2011 -096 1.14 80 -0.17 152 83 86% -0.79[-1.20,-0.38] -
I 2014 2 203 64 -19 21 64 76% -0.10 [-0.82, 0.62] - T
I3 2012 -1.94 191 22 -1.15 1.46 18 6.2% -0.79 [-1.83, 0.25] -
FLit 2014 -3.12 122 30 -211 098 30 82% -1.01[-1.57,-0.45] -
F% 2015 2 083 32 -191 084 32 86% -0.09 [-0.50, 0.32] T
ZE R 2014 196 19 29 -115 146 29 6.9% -0.81 [-1.68, 0.06] - I
WK 2009 -1.25 011 394 -152 016 199 9.3% 0.27 [0.25, 0.29] "
/NP 2013 -3.06 112 28 -2.83 094 28 82% -0.23[-0.77,0.31] -
#rit 2013 -204 049 30 -0.83 059 30 9.0% -1.21[-1.48,-0.94] -
Subtotal (95% Cl) 1483 1067 100.0%  -0.48 [-0.94, -0.03] -

——

AN
Kawamori 2012 -03 126 159 0.1 127 162 39.6% -0.40 [-0.68, -0.12]
Yokoh 2014 -0.54 1.78 58 -0.15 1.69 58 11.1% -0.39 [-1.02, 0.24] I
B7FK 2013 -2 0.78 9 -19 0.78 90 49.3% -0.10[-0.33, 0.13] —-
Subtotal (95% Cl) 307 310 100.0%  -0.25 [-0.47, -0.03] <>
Heterogeneity: Tau? = 0.01; Chi? = 2.94, df = 2 (P = 0.23); I* = 32%
Test for overall effect: Z = 2.20 (P = 0.03)

2 - 0 1 2

Favours DPP4 inhibitor Favours AGI

3 DPPLMIHIF G o #EEBEHDGIF 3 FPG 5200 fY I 48 53 4

Experimental Control Mean Difference Mean Difference
_Study or Subgroup Mean _ SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random,95%Cl

Iwamoto 2010 11 2842 155 48 409 146 12.0% 6.20 [-1.80, 14.20] I
Iwamoto2 2010 8.2 11 188 04 1.1 192 29.1% 7.80[7.58, 8.02] "
Kobayashi 2014 99 284 59 6 4531 55 54% 3.90[-10.10, 17.90] -1
Seino 2011 744 113 80 0.62 15.12 83 21.2% 6.82[2.73, 10.91] -
Yokoh 2014 8.9 23.77 58 -0.6 32.71 58 8.5% 9.50 [-0.91, 19.91] |
I 2014 315 28.28 64 44 2914 64 9.1% 27.10[17.15, 37.05] -
- 2012 3149 55.62 22 6.34 56.59 18 1.0% 25.15[-9.83, 60.13]
JAs%3% 2015 21 16.37 32 16 16.09 32 121% 5.00 [-2.95, 12.95] N
BR/NF 2013 315 55.26 28 34 5594 28 15% 28.10[-1.03, 57.23] 1
Total (95% CI) 686 676 100.0% 9.22 [5.61, 12.84] L 2

th e 2 = . Chiz = = = - 12 = 579 + + +
Heterogeneity: Tau? = 11.68; Chi? = 18.52, df = 8 (P = 0.02); I> = 57% 50 25 0 25 50

Test for overall effect: Z = 5.00 (P < 0.00001) Favours AGI Favours DPP4 inhibitor

B4  DPPAMIBENE o ¥EEEBIMHF 3 HOMA-B MK Meta 547
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Experimental Control Mean Difference Mean Difference
_Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random,95% CI IV, Random, 95%Cl
Iwamoto 2010 -0.18 164 155 -0.1 3.05 146 13.4% -0.08 [-0.64, 0.48] -1
Kawamori 2012 0.09 1.66 27 -0.26 1.39 20 8.1% 0.35[-0.52, 1.22] -1
Kobayashi 2014 -0.62 3.74 59 -0.73 4.38 55 3.6% 0.11[-1.39, 1.61] -1
Seino 2011 0.09 1.13 80 -0.08 1.51 83 16.9% 0.17 [-0.24, 0.58] T
Yokoh 2014 -0.38 3.88 58 -0.12 3 58 4.7% -0.26 [-1.52, 1.00] - 1
I 2014 -0.3 3.25 64 -33 341 64 55% 3.00[1.85, 4.15] — v
I 2012 -1.37 3.22 22 -2.31 344 18  2.0% 0.94 [-1.14, 3.02]
B4#K 2013 -0.42 0.34 90 -0.25 0.39 90 234%  -0.17[-0.28, -0.06] H
JAs%% 2015 -0.44 0.33 32 -0.23 0.38 32 224%  -0.21[-0.38, -0.04] e
Total (95% CI) 587 566 100.0% 0.13 [-0.17, 0.44] ?

2 4 0 1 2
Favours DPP4 inhibitor Favours AGI

Heterogeneity: Tau? = 0.10; Chi* = 33.99, df = 8 (P < 0.0001); I> = 76%
Test for overall effect: Z = 0.85 (P = 0.39)

5 DPP4 15 5 o #EH BB 61 7% HOMA-IR ZM#) Meta 5347

Experimental Control Mean Difference Mean Difference
_Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed.95% CI 1V, Fixed. 95% Cl
BMI<25
Iwamoto 2010 -027 123 155 -096 1.13 146 0.6% 0.69[0.42, 0.96] -
Iwamoto2 2010 02 294 188 -08 294 192 0.1% 1.00[0.41, 1.59]
Seino 2011 02 14 80 -0.46 1.62 80 0.2% 0.66[0.19, 1.13]
Subtotal (95% ClI) 423 418 0.9% 0.72[0.51, 0.94] S 4

Heterogeneity: Chi? = 0.97, df = 2 (P = 0.62); I = 0%
Test for overall effect: Z = 6.58 (P < 0.00001)

BMI=>25
Pan 2008 04 01 431 -17 02 216 516% 1.30[1.27,1.33]
Yokoh 2014 0.47 1.96 58 -06 1.6 58 0.1% 1.07[0.42,1.72]
#KE 2009 05 01 394 -18 02 199 475% 1.30[1.27,1.33]
Subtotal (95% Cl) 883 473 99.1% 1.30[1.28,1.32] }

Heterogeneity: Chi? = 0.48, df = 2 (P = 0.79); I = 0%
Test for overall effect: Z = 124.84 (P < 0.00001)

Total (95% Cl) 1306 891 100.0% 1.29[1.27,1.31] {
Heterogeneity: Chi? = 28.46, df = 5 (P < 0.0001); I* = 82% t t

2 A 0

1 2
Test for overall effect: Z = 124.91 (P < 0.00001) S
Test for subgroup differences: Chi = 27.01, df = 1 (P < 0.00001), I* = 96.3% Favotrs BERInbNor - Favours A4
6 DPP4 SIS o MEFRH H X 6 R BRI Meta 547
Experimental Control Odds Ratio Odds Ratio
of 9 n 0,
Iwamoto 2010 79 163 101 156 13.0% 0.51[0.33, 0.80] -
lwamoto2 2010 115 188 137 192 13.3% 0.63 [0.41, 0.97] ™
Kawamori 2012 115 159 116 162 12.4% 1.04 [0.64, 1.69] T
Nakamura 2014 0 29 5 34 1.0% 0.09 [0.00, 1.72] T B
Pan 2008 154 440 113 220 14.9% 0.51[0.37,0.71] L
Seino 2011 35 80 50 83 10.4% 0.51[0.28, 0.96] -
Yokoh 2014 19 58 30 58 87% 0.45[0.21, 0.96)
3 2012 4 22 18 18 1.0% 0.01 [0.00, 0.13] ¢ N
B8R 2013 0 90 12 90 1.1% 0.03 [0.00, 0.60] y
R0t 2014 2 30 12 30 3.1% 0.11[0.02, 0.54] -
JA5R% 2015 0 32 9 32 1.1% 0.04 [0.00, 0.69] "
W 2009 136 405 105 210 14.7% 0.51[0.36, 0.71] he
[/ 2013 8 28 1 28 5.4% 0.62 [0.20, 1.89] T
Total (95% Cl) 1724 1313 100.0% 0.49 [0.36, 0.66]
Total events 667 719 ) ) . )
Heterogeneity: Tau? = 0.14; Chi? = 29.09, df = 12 (P = 0.004); I* = 59% J J y J
e 0.001 0.1 1 10 1000
Test for overall effect: Z = 4.59 (P < 0.00001) Favours DPP4 inhibitor Favours AGI
7 DPPA HIHIF S o« HEFEEIHF AR R KM EZ 4 EHN Meta 547
=2 BREESWER
VSRR AN I [ 5 RN AR MDD 5. (95 %6 CD P i ML 355 A5 78 MDD fE.(95 % CD P
HbAICCHLZ53R97) 100 —0.31(—0.32,0.30) <<0.000 01 —0.29(—0.48,—0.10) 0.003
FPGHZ5IEYT) 100 —0.37(—0.38,—0.35) <20. 000 01 —0.48(—0.94,—0.03) 0. 040
304t it il 77 1 , DPP4 413 %1 %41k HbA1C.FPG W7 30 1k F o B

ARGITH LA T DPP4 S50 5 o BEH EE DGR AER BRI 7 2 bR S T RE U5 T . DPPA ) R AE R 3F R &
kXt L AFgE g skt et R. SR ER ElmFEE  HOMA-B, B3 HOMA-IR J5 16, B & 2 7 L4 %8 X5t



FREZ 2016 59 A% 45 5% 26

VRS R0 5 T8 5 o BEEEE WA 805000 T DPP4 30158 3677
R P de W LA R RSO S B i T A A K L R AR O L
5 ERRAE B E VR 8 R AF R AT A2, B DPP4 4
7R S RSN A A AR T o B T AR R 5 0 ML RS R
R AR T AR MR A 5 T 28 e SR R

DPP4 40 5] 15 o 5 -0 60 500 AS 1) f e 0 AL A T i
BOT WA BB 9 22 52 . DPP4 0 4 550 58 3 3040 A X &
X1 I BIL A T S 0 2 T B D KR o T o R T ) ) G
i SiE G B K AL ) B RN A TR LW A PR AR
2577 A A ol A BOX A 22 57 . DPP4 4 il 57 ok 2 —
K=K AR S8 HMONE RAF o T o 9 400 7 50 4 T 5 3
it 2 it R T B A AR 24 5 A R e i A L AT
55 7 HFEE .

DPP4 0l 1) 5 o Wl H B 40 6 5 39 AT $2 /5 HOMA-B.
DPP4 40 i 7] 3= %2 58 5 0 ) — 0K 36 SO -4 o 3 4k L 9 D TR A
GLP-1 1 [ ffé » [) g AT 3 Jon e 5% B 240 i 0 ik 4 765 B 80 1 10
R J {5 2% 3 U o T o R FUD 480 50 AN ELH S JBR B BB 240 M
TIHE - LA B AT IR 5 3R 20 3 - Bt DPP4 41 1) 57 24 5 0 £
PR E B AN o) RERE O B

BRAEA FFT 4 i1 DPP4 410 ] 57 XoF (4 J5 2 () £ ) 3 4% 2y o
PENE T AS I AL S o A0 R A DR T AR B AR
T DPP4 450 . XA AT BB 1 T o B B8 30 5 B9
SN B 22 MATIT 8 A 83t 6 T 505 11 Mecarty 45500 482 41 BT
AT A5 kB 5 BT R U B 23 W GLP-1 6.

DPP4 4 i 5] 5 o 45 400 60 00 8 RSB 2 AR R 22
St ERRUAE o B EEM A FEEREARRNEZ . 3
R CREARE T S A RF L2 AR R 0B, A L RR
5 0 A BAR A R B . AT 5T P A R AR T AT )™ S A O R
A 2280 AR I B RE AR B

AR GEVE Y R B A R GEAT M R 3 R RS AR
HARWEFEH [ E H R LA DPPA 061500 5 o B 1 Al 90 1) 55
WA ROPE B At . A2 U TR R L DIk X O [
U AT WAL AT . AR GEIT M 98 AT 5 B BE V5 I [a] 3
B HoBeZ 5 0 A R U A G Y 2 A6 A B 4 5 40
B 18 Ji SCERBIE TS 2 0 vh [N B H AL 5k = 7 il 25 W) 7
W 5 AT o AT ) 4T 75+ 50T B A B0 A A 4

i LTl , DPP4 R B o 8 T 410 50 590 RE S AT 4% o
L » 2506 R 5 D RE » B A B SR b AR I S A R 4 4
PR AE o W AT A 50 X R T A R SR X R Y
P39 B4 AT S AN 2 A PR AT T BT R T 2 B4 DR A T RS 1P
PR 5 A 8

2% Lk

[1] IDF Diabet Atlas Grp. Update of mortality attributable to di-
abetes for the IDF Diabetes Atlas: Estimates for the year
2013[J]. Diabetes Res Clin Pract,2015,109(3) :461-465.

[2] Yang WY,Lu JM,Weng JP,et al. Prevalence of diabetes
among men and women in Chinal J |. New England Journal
of Medicine,2010,362(12):1090-1101.

[3] Cai X,Han X,Luo Y,et al. Comparisons of the efficacy of
alpha glucosidase inhibitors on type 2 diabetes patients

between Asian and Caucasian [ ] ]. PLoS One, 2013, 8

3683

(11):e79421.

[4] Cai X,Han X,Luo Y,et al. Efficacy of dipeptidyl - pepti-
dase-4 inhibitors and impact on B-cell function in Asian
and Caucasian type 2 diabetes mellitus patients: A meta-a-
nalysis[ ] ]. ] Diabetes,2015,7(3):347-359.

[5] Higgins J,Green S. Cochrane handbook for systematic re
views of interventions version 5[ Z],2011.

L6 ADMEHT, BT WL B b 5 P9 4% 51 VTR T 2 BUBE IR Y
7R R B AR SCIR B9 s LT . SE 259 5 K
2014,17(8) :966-969.

[7] #dt, BRig e, 7L 46, DPP-4 57 i 57 78 4% 5 7T %t 2 B0 IR
T A IR AR LT ] A B S AR 2 2% 0, 2013, 33 (17D
4105-4106.

[8] ZEPRF. VHHEHIIT 5 B - oM X ) & 2 AUHE PRI B9 97 3
LU e T 1 R O 3R ¥ 5 i B 5 L0 0. Ol B s it
2014,11(18) :3-4.

L9 Zbovh, A, J7 464 . 55 . VUA% 57T F BT 5 M X 41 & 2 B
W PR BB E G L 3 L) D, v A X R D, 2014(21) £ 15-
16.

L1070 3. PUAS 37T 5 B0 3 B0 ) 2 AU BR W5 19 97 R L
BORE I A R M m W R ] Moy B R R A,
2012,20(8) :4252-4259.

C11] JH58 %  WRAF B . 1 88 46 VA BT IR 9T 2 BUBE IR i 19
s R 97 254 B G o 1L A A A R 1B AR 1 4 sz [T .
I PR 25 B2 2% 7 . 2015, 31(7) : 491-494.

[12] Nakamura K,Oe H,Kihara H,et al. DPP-4 inhibitor and
alpha-glucosidase inhibitor equally improve endothelial
function in patients with type 2 diabetes; EDGE study
[J]. Cardiovasc Diabetol,2014,13(1):110.

[13] Iwamoto Y, Tajima N, Kadowaki T, et al. Efficacy and
safety of sitagliptin monotherapy compared with voglib-
ose in Japanese patients with type 2 diabetes:a random-
ized,double-blind trial[J]. Diabetes Obes Metab,2010,12
(7):613-622.

[14] Mikada A,Narita T, Yokoyama H,et al. Effects of migli-
tol, sitagliptin, and initial combination therapy with both
on plasma incretin responses to a mixed meal and visceral
fat in over-weight Japanese patients with type 2 diabetes.
“The MASTER randomized, controlled trial”[ ] ]. Diabe-
tes Res Clin Pract,2014,106(3) :538-547.

[15] Kobayashi K, Yokoh H,Sato Y.et al. Efficacy and safety
of the dipeptidyl peptidase-4 inhibitor sitagliptin com-
pared with alpha-glucosidase inhibitor in Japanese pa-
tients with type 2 diabetes inadequately controlled on sul-
fonylurea alone (Success-2):a multicenter, randomized,
open-label, non-inferiority trial[ J]. Diabetes Obes Metab,
2014,16(8):761-765.

[16] Yokoh H,Kobayashi K,Sato Y.et al. Efficacy and safety
of the dipeptidyl peptidase-4 inhibitor sitagliptin com-
pared with alpha-glucosidase inhibitor in Japanese pa-
tients with type 2 diabetes inadequately controlled on

metformin or pioglitazone alone (Study( F54%5 3687 T1)



FREZ 2016 59 A% 45 5% 26

[3]

[4]

(5]

(6]

[7]

[8]

(9]

[10]

77 Suppl 1:S238-242.

Sy eI LR E Y NT-proBND 5 2% o 5 72 Ji 4 A6 0 A9
KHEBARWIFELZ],2011.

Liang W,Li Y,Zhang B,et al. A novel microfluidic immu-
noassay system based on electrochemical immunosensors:
an application for the detection of NT-proBNP in whole
blood[ ] ]. Biosens Bioelectron,2012,31(1) :480-485.
B, P RO HCV B0 PUIR B G035 37 5 vk K
PERE I M [T ). FPCPE 2, 2012,41(7) . 701-703.

Zhuo Y. Yi WJ, Lian WB, et al. Ultrasensitive electro-
chemical strategy for NT-proBNP detection with Gold
nanochains and horseradish peroxidase complex amplifi-
cation[ ] ]. Biosens Bioelectron,2011,26(5):2188-2193.
Yu S,Zou G,Wei Q. Ultrasensitive electrochemical immu-
nosensor for quantitative detection of tumor specific
growth factor by using Ag@ CeO2 nanocomposite as la-
bels,Talanta[ Z],2016:11-17.

Zhang H,Ma L,Li P,et al. A novel electrochemical im-
munosensor based on nonenzymatic Ag@ Au-Fe304 nano-
electrocatalyst for protein biomarker detection[ J]. Biosens
Bioelectron,2016,85:343-350.

BRI RS XA TH R A H b 2 G e A S i SRS DU
i S AL ) B AR B 5 LT ). FE R PR 2%, 2015, 44 (36) £ 5109-
5111.

Zhang A, Xiang H,Zhang X,et al. A novel sandwich elec-

[11]

[12]

[13]

[14]

[1

]

3687

trochemiluminescence immunosensor for ultrasensitive
detection of carbohydrate antigen 19-9 based on immobili-
zing luminol on Ag@BSA core/shell microspheres[]]. Bi-
osens Bioelectron,2016,75:206-212.

Li Y, Zhang Z, Zhang Y, et. al. Nitidine chloride-assisted
bio-functionalization of reduced graphene oxide by bovine
serum albumin for impedimetric immunosensing[ J]. Bio-
sens Bioelectron,2016,79:536-542.

Gustavo A, Ailis T. Ultrasensitive and real-time detection
of proteins in blood using a potentiometric carbon-nano-
tubeaptasensor[ ] ]. Biosens Bioelectron, 2013, 41 366-
371.

Abdulazeez T. Synthesis and utilization of carbon nano-
tubes for fabrication of electrochemical biosensors[ ] ].
Materials Research Bulletin,2016,73:308-350.

Chen Y,Zou M, Qi C,et al. Immunosensor based on mag-
netic relaxation switch and biotin-streptavidin system for
the detection of Kanamycin in milk[ ] ]. Biosensors and
Bioelectronics,2013,39(1):112-117.

Hu CM,Dou WC,Zhao GY. Enzyme immunosensor based
on Gold nanoparticles electroposition and Streptavidin-bi-
otin system for detection of S. pullorum / S. gallinarum
[J]. Electrochim Acta,2014,117:239-245.

U F1:2016-03-11 1] F 191:2016-05-26)

CEHHE 3683 30D

[17]

(18]

[19]

[20]

[21]

for an Ultimate Combination Therapy to Control Diabetes
with Sitagliptin-1) : A multicenter, randomized, open-la-
bel, non-inferiority trial[ J]. ] Diabetes Investig, 2015, 6
(2):182-191.

BR/NY-, 57 BT BRI 45 L 2. 4ERE 50T 5 B S X 2 A
DR 56 5 W Y 1 PR 7 R HE LT ). 3T g B 2 T Y
2013,22(2) :208-210.

WK T M BCR B SC3E L, 45, 2 BRI IR R H s 5T 5
BT e W BRL 25 3R 9T 10 LU B S -24 TR 2 rhols BEALXUE
XURE AU, L BH ) B BG: [T ], rhAe o 43 a8 X8 4% 75, 2009,
25(4) :386-390.

Pan C, Yang W,Barona JP,et al. Comparison of vildaglip-
tin and acarbose monotherapy in patients with type 2 dia-
betes:a 24-week, double-blind, randomized trial[ J]. Dia-
betic Medicine,2008,25(4) :435-441.

Iwamoto Y, Kashiwagi A, Yamada N, et al. Efficacy and
safety of vildagliptin and voglibose in Japanese patients
with type 2 diabetes: a 12-week, randomized, double-
blind, active-controlled study[ J]. Diabetes Obes Metab,
2010,12(8) :700-708.

BER T F SR 4. Wi TG XN g
Wi 2 TRl R 5 S8 2 A 9T R R e LT A R W R v R

(22]

[23]

[24]

[2

o

]

#.2013,5(12) :759-762.

Kawamori R, Inagaki N, Araki E.et al. Linagliptin mono-
therapy provides superior glycaemic control versus place-
bo or voglibose with comparable safety in Japanese pa-
tients with type 2 diabetes:a randomized, placebo and ac-
tive comparator-controlled, double-blind study[]J]. Diabe-
tes Obes Metab,2012,14(4) :348-357.

Seino Y, Fujita T, Hiroi S, et al. Efficacy and safety of
alogliptin in Japanese patients with type 2 diabetes melli-
tus:a randomized, double-blind, dose-ranging comparison
with placebo, followed by a long-term extension study
[J]. Curr Med Res Opin,2011,27(9):1781-1792.
Karasik A, Aschner P, Katzeff H, et al. Sitagliptin, a
DPP-4 inhibitor for the treatment of patients with type 2
diabetes:a review of recent clinical trials[J]. Curr Med
Res Opin,2008,24(2) :489-496.

Mccarty MF, Dinicolantonio JJ. Acarbose, lente carbohy-
drate, and prebiotics promote metabolic health and lon-
gevity by stimulating intestinal production of GLP-1[]J].
Open heart,2015,2(1) :e000205.

ISR H 3 :2016-02-21 &[] H 1 : 2016-04-06)



