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Abstract: Objective To explore the effects of saxagliptin on glucolipid metabolism, islet 3-cell function and intestinal
flora in newly diagnosed patients with type 2 diabetes mellitus( T2DM ). Methods Twenty-three inpatients with newly
diagnosed T2DM in the Second Affiliated Hospital of Nanjing Medical University from March 2018 to December 2019
were selected, and 11 healthy persons of physical examination were served as the control group at the same period. The
T2DM patients were randomly divided into metformin group(n=11) and saxagliptin group(n=12) after being treated
with insulin pump. Blood and fecal samples were collected before and after 12 weeks of treatment to observe the changes
of blood glucose, blood lipid and islet B-cell function. Intestinal flora was analyzed and determined using 16S rRNA
high-throughput sequencing technology. Results  After 12 weeks of treatment, blood glucose levels, blood lipid and
islet B-cell function were significantly improved compared with those before treatment ( P<0.05). The a diversity of
bacterial flora in both groups decreased before treatment and increased after treatment ( P<0.05). In saxagliptin group,
the abundances of Bacteroidetes and Romboutsia increased after treatment( P<0.05) , and Firmicutes decreased by about
one third. Compared with metformin group after treatment, the abundances of Phascolarctobacterium, Coprococcus,
Lachnospiraceae_UCG-010 and Desulfovibrio decreased significantly in saxagliptin group ( P<0.05). Heatmap analysis

showed that the abundances of Phascolarctobacterium, Prevotella and Parabacteroides were negatively correlated with
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HOMA-IR(r=-0.727,-0.656,-0.636, P<0.05) ; Ruminococcus abundance was positively correlated with FPG and
Prevotella abundance was positively correlated with HbA1c(r=0.670, 0.621, P<0.05), while Akkermansia abundance

was negatively correlated with FPG and Romboutsia abundance was negatively correlated with 2 hPG (r=-0.711,

-0.615, P<0.05) . Conclusion Saxagliptin can regulate the intestinal flora, reduce the levels of blood glucose and

blood lipids and improve the function of islet B-cell in T2DM patients.
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[ ; Shannon $8%1(2.81+0.62 vs 3.12+0.47,P=0.21) .,
Simpson $§%%(0.17+0.12 »s 0.12+0.07,P=0.24) 5 {#
FEXTRRZH e o 22 o W WKL IGJ7 J5 Sobs,
Ace ,Chao ,Shannon #§ 86 ¥7 af L F+ (P <0.05),
Simpson fEEHBIAYTHI T FE(P<0.05) ; P& 51T 43R
J¥J5 Sobs , Ace , Chao #5 E#iG Y7 i T+ (P<0.05),
1fi Shannon . Simpson 5072 k.22 7 LG 142 L (P>
0.05) ;1697 Ja W OBUIKZH 5 Vb A% 51 7T 2H 2H 1] Sobs |
Ace Chao .Shannon ,Simpson $§${ 2 R ¥ L& i1 %=
Y (P>0.05), W3 2,
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TEBAASEEG L 34 ANREREAS AT
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P11(68.29% vs 38.88% ) Afi 55 I & I8 B BR A&
WEERBE T R F B U] N i (P <0.05) ; LA R 1)
(18.02% vs 53.22% ) AUNF iR J& FEFT 18 | &I 24T 1
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Tab. 1 Comparison of clinical parameters between metformin group and saxagliptin group before and after treatment  (x+s)
HITHT WA
WEEHE b ZFRUIEH ARSITTH fi P i ZFRUIEH ARSITTH o fi P
(n=11) (n=12) (n=11) (n=12)
BMI 26.28+3.20 24.26+3.75 1.387 0.180 25.70+3.19° 23.41+3.18 1.722 0.100
FPG(mmol/L) 12.31+£3.58 11.95+1.67 0.313 0.758 6.51+0.86" 6.66+1.30" 0.326  0.748
2 hPG(mmol/L) 19.54+5.77 19.60+4.26 0.075 0.941 10.39+2.43¢ 9.20+3.16" 1.004 0.327
HbAlc(%) 10.00+1.19 10.50+0.97 1.106 0.281 6.16+£0.53° 6.47+0.90° 0.974 0.341
TC( mmol/L) 4.33+0.76 4.43+0.94 0.289 0.775 3.45+0.60" 3.66+0.83" 0.691 0.497
TG ( mmol/L) 1.63+0.77 1.81+0.57 0.619  0.543 1.32+0.50 1.14+0.40° 0.968  0.344
HDL-C ( mmol/L) 1.16+£0.41 1.12+0.27 0.284 0.779 1.27+0.25 1.21+£0.20 0.672 0.509
LDL-C( mmol/L) 2.70+0.55 3.17+0.83 1.564 0.133 2.07+0.58" 2.31£0.77* 0.844 0.408
FC-P(ng/ml) 2.72+1.44 1.90+0.43 1.890 0.073 3.12+1.18 2.52+1.02 1.294 0.210
2 hC-P(ng/ml) 6.14+2.31 4.38+2.16 1.883 0.074 10.18+4.20* 7.02+3.48" 1.974 0.062
2 hC-P/FC-P 2.53+1.09 2.27+£0.79 0.662 0.515 3.41+1.26 2.78+0.49° 1.601 0.124
HOMA-IR 6.43+3.92 6.45+3.61 0.011 0.992 3.49+1.65" 3.36+2.15" 0.157 0.877

T HALRYTHI LA, " P<0.05,
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F2 HXUMARAVHE T H LRI A b (xss)
Tab. 2 Comparison of diversity index between metformin group and saxagliptin group (xs)

20 51 1 (8] Sobs Ace Chao Shannon Simpson
XU (n=11) BT 189.11x44.47 233.23+42.86 230.94+47.10 2.60+0.74 0.2120.16

WY G 254.44+53.37 300.14+56.84 301.63£62.55 3.37£0.45 0.09+0.04
VBT (n=12) RITHT 195.67+67.58 227.20+79.84 223.12+78.95 3.03+0.40 0.12+0.04

EIT IS 260.56+£48.24 304.55+47.88 307.79+47.67 3.45+0.62 0.10+0.08
t {8 2.821 2.819 2.708 2.671 2.329
P, fH 0.012 0.012 0.016 0.017 0.033
1, {8 2.345 2.493 2.754 1.705 0.751
P, H 0.032 0.024 0.014 0.108 0.464
t; {8 0.289 0.202 0.267 0.351 0.373
Py {H 0.774 0.840 0.791 0.727 0.717

ety /Py B B IRTT RIS LU0,/ Py SHVPARSITT LI STRIJG LLEL 15/ Py WIS LLAL

12: fal FJE A 24 7 i':H.'m 1(2): "7‘1: il
6 T2DM#H 104 Wty g: e
;ﬂ 5 4
7 R S N 2
| e SETTTTTEETEETEES 0 (P PECPE . VRPN TrRR
= 2 5 ~ 2
o4 f:‘ : -4 4
=4 —= -10- SEE
6 -8
1_2_ -15 -10 4
-YA 20 4 =12 4
-124 20 14 4
144 25 ] 16
10 |8 |6 |4 12 [l) é :1 é é 1‘0 1|2 1|4 L ] T T 111 1rrri T T T T T T T T T T T 1
-10-8 -6 -4 - 12108-6-4-20 2 4 6 8 1012141618 12108 -6-4-20 2 4 6 8 1012
e ® e e ©
TE: A (e BRZL AN T2DM 4 PLS-DA; B i — T XU IAYT RIS PLS-DA; C b M 517T IR T RIS PLS-DA.
Bl 1 AR REAR B LR PLS-DA J3#r
Fig. 1 PLS-DA analysis of the relative abundances of flora of the three groups
F3 HXUIRH A ST IR B R [%,M(Q,,0y) ]
Tab. 3 Comparison of bacteria abundances between metformin group and saxagliptin
group before and after treatment [ %, M(Q,, Q)]
N i IR
THXRA (n=11) WAEFNTH(n=12) Z1{K P “HXIA (n=11) WRINTH(n=12) Z{& P1E
X R R 1.96(0.30,8.87)  3.11(0.45,5.18)  0.960 0962  7.08(4.55,9.11)  1.96(0.97,3.05)  2.791  0.006
AN R 1.67(0.96,2.43) 5.05(1.15,15.92)  0.962 0.361 4.17(2.94,4.59)*  2.69(0.93,8.53) 0.289 0.810
R E 0.34(0.20,0.78) 0.00(0.00,0.48) 1.364  0.188 0.88(0.47,1.35) 0.02(0.00,0.41) 2.122  0.038
BIZEFEF UCG-010 J&  0.15(0.06,0.82) 0.00(0.00,0.48) 1.259  0.226 0.39(0.09,0.88) 0.02(0.00,0.41) 2.470  0.015
R AT R 0.15(0.09,0.35)  0.67(0.52,1.28)  1.732  0.092  0.75(0.57,1.20)*  0.40(0.10,0.53)  1.829  0.075
iGNl 0.00(0.00,0.02) 0.00(0.00,0.00) 0.129 0.949 0.03(0.00,0.27) 0.00(0.00,0.00) 2.027 0.049
B AT 0.08(0.01,0.36) 0.00(0.00,0.00) 2.220  0.299 0.01(0.00,0.04) 0.02(0.00,0.07)*  0.971 0.356

V¢ ALY AT LA, " P<0.05,

(50.62% vs 74.83% ) B {3 /> (P<0.05) , ¥ 1% %)
TTAETE I LFF 1T (45.66% o5 27.88%) % WA
K ( Romboutsia ) B g 3 ( P<0.05) , JEBE TR ]
(43.75% vs 59.76% ,P=0.08) /%) 1/3, 4975
YR Lo, WA BT 23697 5 75 1A 18 & ( Phasco-
FEBRTAJE ( Coprococcus ) | T IR E 14 F
UCG-010 J& ( Lachnospiraceae_UCG-010) | i i & /&
( Desulfovibrio ) % — W WA ZH 36 97 J5 B W8 /D> (P <
0.05), W33,

larctobacterium )

24 M RAAL T2DM % F 16 R A0 48 X 5 A7
FH Spearman AHC R EGHAT Heatmap 5387, 5 HiFF i
J& % B IR W @ (Prevotella) | B AT B £ S
HOMA-IR % 7 #1 3% (r = —0.727, —0.656, —0.636, P <
0.05) ;94 H BRI R -8 5 FPG S 1EAHE (r=0.670, P<
0.05) ; [ 58 2 i (Akkermansia ) & & 5 FPG 2 i #H 5%
(r=-0.711,P<0.05) ; B A % )8 £ 5 2 hPG 17
HISE(r=-0.615,P<0.05) ; 5 R i @ £ B 5 HbAlc
HIFAX(r=0.621,P<0.05) .
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PRSI, 451 e 8 o i B /0 v Bl e 2 L AT
PR R ATRE A E R RIREdu R i T2DM £
F T T SCFAs B R E L FEARTF ST
ZHOSARER IR 7 I AS ST s R 2R s B R T
Fo ANZIAT R E R T B R AR, v 8 g iE
SCFAs T fE, SCFAs & Ji7 18 TR F A e RS 12 21 4 7 A=
A, B 48 SR SR AT TR, b IR AN T iR
TE B TP AR A M R S T T 2 L, IR ™
i SRR R IEADC , NRR &S5 15 WS TR
OBES AR, OF RE I ) 3-55 BE-3- Y B 8 ok
Fif A 30 i Tl A T A AR L[5 B 1Y) 5 1. SCFAs BRAE
A BRI B TV MEAME S 40 VR R T4
S G A M BEZ K (G protein-coupled receptor,
GPR)41 F1 GPR43 , S0 M H R 1 AL 38 1 e 5 = 1%
S, PRI IE LA 53 WA R W I K ( peptide
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Liao 25" i — TG fff 55 22 W] DPP-IV 41§ 37 76 4%
GUTT AT 5 R /)N B 3 TR R AR T T R R Y
B, RIS g i SCFAs FnH A A ALER , #7512
FRFARR (BG I 13T 6 A%) , T BRI AR O B Uk 5 )
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KR E RS, PaAR ST T AT AR IR T T ] 3=

AR FLIR AT B E 2 EY . Zhang 2N BYBEST IR
TEWT DPP-IV A1 il 75 2 4 510 7T AT 388 Jin b B 3 K R 40
FERR TR, BB B 1 25, 3 B IR i s F
ZWFEE S FPG 2 1 3 M 56, SR H A& T
DPP-IV 1l 510 X:F B 386 B B 1) 2 00 K 22 Sy s ) S 63
A 5 DPP-1V 1 il 77 Xt T2DM H8 35 i 38 1 B 52 1 7
T o ARG AN RE A AT 58 0 UESE T2DM 55 B 1B
A, L5 R A R S R RE TR 1], 4L
B>, S BRSO 1] 0 i 4
BT U IR IR TEE AT E T R R B
MREREG 1T F 2, 32 = BB o ZRE1E, DA k3%
T2DM FB 2 7 8 T B K 6L R VDA% ST IR T 3
A A5 BB W IE B WA S R S s, &
WA R R SR TR BERR 7], A 77 A2 SCFAs (U HZ T
i) M AZEIpIE hoy 8 — AN T R 7E
5 1 80 B b = B T AR AR 2 R RRRR L
RYEFHEAERT . AW o Heatmap ZMH7 JRIFSE %
WA PR B E B 5 2 hPG R, AR TIFSS,
R B T M S R IE MO Fe R
J& BRI R UCG-010 J& 5 85I ¢ ; B oI B
JEXH F R, SiE A M I I
PR B OO 2 H B s i iz, A R — R XU
B4 A FH 15 - X e i i R R G A O TR B
E— 5T . 5340 ST IE SE A T B RE H BT DL i
i DPP-IV F£ 7% LYy it , ik B DPP-IV A£ 1% P4 i
SR St 3 A A A R 2 o e B 7 A S, AT R
R AW B RUNCER Vb RS 51T X T
T U MR o RN, BUEIRITRTIR
(DGR ) T (B0 ae =R UNTp E= oY g} A T
SRR, AL R TRYT IS MG 25 et 24
TS, H7R 25 % g 3 R R ) 2 T 0 ST T R AR A
Z Ak
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