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[ Abstract] Objective To investigate the effects of insulin glargine with acarbose or sagliptin on
glycemic variability in patients with newly diagnosed type 2 diabetes mellitus( T2DM). Methods Sixty
patients with newly diagnosed T2DM were randomly divided into insulin glargine with sagliptin and
insulin glargine with acarbose groups. Continuous glucose monitoring was performed for 72 h before
treatment and 3 months after treatment. Fasting, postprandial blood glucose, glycosylated hemoglobin
and glycemic variability were compared between two groups. Results Fasting and postprandial blood

glucose and glycosylated hemoglobin were significantly decreased in both groups after treatment( all P<
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0.01); 72 h continuous glucose monitoring indicated that blood glucose parameters were significantly

improved except hypoglycemia (all P <0.01); 72 h continuous glucose monitoring indicated that

hypoglycemia occurred in 2 patients in both groups after treatment. Compared with the sagliptin group,

the acarbose group had significant decreases in postprandial blood sugar ( P < 0.01), glycated

hemoglobin( P < 0.01) , standard deviation of blood sugar( P < 0.05), average blood sugar level (P <

0.01), average postprandial blood sugar( P < 0.01), percentage of blood sugar(>7.8 mmol/L) (P <

0.01). Conclusion Insulin glargine combined with acarbose or sagliptin can significantly reduce blood

sugar index and glycemic variability in newly diagnosed T2DM patients. Acarbose with glargine insulin

has more advantages in lowering the glycosylated hemoglobin level, especially postprandial blood sugar.

[ Key words] type 2 diabetes; glycemic variability; continuous glucose monitoring; glycosylated

hemoglobin; blood glucose
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AGERRUE: [R5 R 27 B JE A% 1 = BE N 43 1
2017 4 11 4 1 H—2018 4F 4 J] 30 HFrzWif (b
14 2 BUBE IR 8 60 1, BEHL I R b AE ST (227
) +HPARE IR 3 ORRATHN ) 41(30 f)) R o (5
FESE) + HRG IR R AL (30 f41]) , B AR M ME R 4f, =48
€ B}, HbAlc 8% ~ 11%, 1K Jii & 5 %4 ( body mass
index, BMI) <35 kg/m’, BEIRIFIZWIFF A 1999 4
& [ % FR 9% 7 2= ( American Diabetes Association,
ADA) Z Wi

HEBRARAE: (1) 1 BRI E . (2) AEY
AEST 7, AN N & R % 5L 7% 7% [ (alanine aminotrans,
ALT) i K & & R & Fk % 7% i ( aspartate aminotra-
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nsferase ) KT IEH S _LFR 2 A%, LR T IEH
SO B I RIER 2 BB R, AP
FERRHEE , B IF Ml eI 45, AR o8 BRI
(3) ERMMEIRIEA . (4) WEIRBRIE S, (5) il
IR EAL 254, i a4 0, (6) DPP-4 #ifl
F) BT e ) 2R (el A SR

1.2 Fi&

1.2.1 —f55%0E  XEAXT R0 G5 K
e, 7B BMI, IR . BB OE KRR, OF R
10 min, 047 _F I %, B ] (waist circumference,
WC) M . BT Bl 57 e BUR 43I 25 ~30 em,
il fA X 5 A0 AT B T i R e v &
Jis B SR 12 W N S 2 i b S TR KSE 7 1)
SRIEHS 1 JE, SO AN R 0 R R R AT A, R
(hip circumference, HC) : B[] )5 e 58 &R A7 7K
SRR, IR RIS WibR i K 43 BebrifE R A 2005 4F
H ] L B ¥ 4 R A AR I, R I R E A o
M HEWCHE % = 140 mmHg (1 mmHg=0. 133 kPa) , 84T
5K H =90 mmHg, 8¢ £ 28 RS R 253, i I AR ) 4
FRAERRAE 2007 45 AL MIE S % B iem ™ .
1.2.2 HRFF MG REEHL AR R R
FEINTTA, BRUEL . 45T HE 100 mg, 45 H
3K BRA HORG 1 5 28 CORAFI) 1697, AR 48 1A 7K -
T g 5 2 5% i ( B AR L% . FBG <6.1 mmol/L,
HbAlc<7%) , 52 MMHAAREE: H B 255 ik 3
50U, UHEINTLL TIPS HITT 5 mg, B H 1 0, Bk
A HRE S R IRYT AR A KT I R 5 R =
( HARIMME . FBG<6.1 mmol/L HbAIc<7%), &
MR ARECR: H B =A%) 50 U,
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1.3 BFRIEAR
1.3.1 e Ar PRI TRIr R G A 3 A
JE R 72 h Bl 2 14 W I & 48 (continuous glucose
monitoring system, CGMS ) JE4 Wil , HAK L2 Bt [B] Ay
551 KT 4 gUZHT BCR IR S 4 RTF 3 S
J5 . MESRYTHIE FBG PPG HbAlc 221k,
1.3.2 AR s A (1) SFHMAE K (mean
blood glucose, MBG) M #5 i 2% ( standard deviation,
SD) , B2 & 2 CGMS JIT W i 21 (1) i A 1L B8 Y
SRR R R R B . (2) P2 IR U B i R
(mean amplitude of glucose excursions, MAGE) , i
52 1K # CGMS I ¥ % 2l I B (amplitude of
glucose excursions, AGE)>1 SD (IR shic sk, #eik
SNE(E BB Y 7 [ S - Sh iR 2 MAGE R firfy
UMM )y W B2 1) 1 229 85 e R LA D 5 i BE (Targest
amplitude of glycemic excursions, LAGE) & CGMS ¥
DAL R Ffe/ M Z 25, (3) H [ IfUBETPA
H 8] i A% F 2 46 X} 22 (mean of daily differences,
MODD) , JUSZ I W 4~%45 24 h AR MEIE, HCAHDT
e AR P34 4a%1 25 MODD, (4) e b th 2k
T (area under curve, AUC) A IfiLHE>10 mmol/L )
AUC; R ML R AU ifAf<3. 9 mmol/L ) AUC,
1.4 %itsae

K SPSS 19. 0 G4/, IR A BT x5
PR A 2 SR I ST FEARS ¢ K30, R IE S I3
AR R LA P LB (PO R AR EE ) 7, 4 1) 22 57
K 2 NS REA B HESEUG 56 THECTOR R
N PHGERHLBCR ] Y Ko, P<0.05 N2E5RA 45
TR, P<0. 01 N 2ERA REGI R L,
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X(¥P=0.05), W 1, HH DMK A
(GADAB) # B (e 1 HHRpr) .
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Tab.1 Baseline characteristics

24 IARSITAL BRI el P
B4 18/12 20/10 0.287  0.592
g 15/15 14/16 0.067  0.79%
IR 10/20 11/19 0.073  0.787
AR/ AR 53.53+7.63  55.90+6.73 1.274  0.208
Wi/ mmHg 130.93£10.31  130.43+11.84  0.174  0.862
#F5K %/ mmHg 82.33£9.89  79.60+7.90 1183 0.242
Bi/cm 167.20+8.20  167.80£8.99  0.270  0.788
AR ke 73.03£10.27  72.25£10.09  0.298  0.767
BMI/ (kg - m™2) 25.98+2.61  25.48+2.18 0.809  0.422
[/ cm 92.33+9.73  91.67+9.29 0.272  0.787
R/ em 96.87+6.10  96.70+6. 09 0.106  0.916
*TG/(mmol « L™1) 1'9;.%6')1% 1'8;(;3')2& 0.126  0.900
TC/(mmol - L) 5.18+1.35 5.06+1. 04 0.379  0.706
HDL/ (mmol - L) 1.030.25 1. 0420.20 0.18  0.853
LDL/ (mmol - L™1) 3.42+0.95 3.42+0.79 0.028 0.978
FFA/(mmol - L) 0.380.23 0.39+0. 18 0.088  0.930
BNP/(pg - mL™1) 37.73215.07  34.13x24.71  0.681  0.498
Cr/(pmol - L71) 55.27+17.08  54.10£14.81  0.283  0.778
UA/(umol - L1 306.31+66.54 321.61186.24  0.771  0.444
ALT/(U - L7 27.0019.81  33.20+18.99 1.237  0.221
AST/(U - L71) 24.20£14.02  25.60£11.07  0.429  0.669
NS/ (pU + mL™!) 8 ﬁs; 2'39)4~ % 4:;( 2'42)% 0.59  0.549
C JI/(ng - mL™1) 1.69£0. 67 1.49+0. 50 1.329  0.189

13.79(10.60~ 16.83(10.30~

a - mL! .3 .

INS 2h/(pU - mL™!) 31, 19) %.75) 0.310  0.756

CHk2h/(ng - mL) 2.86x1.56 2.36+1. 34 1.330 0189

TSH/ (IU - mL™) 1.71£1.19 1. 83+0. 94 0.428  0.670
0.10(0. 06~ 0.15(0.08~

a . -1.4-1 1. .11

% h REF (g -mL™! - d™h) 0.19) 0.33) 568 0.117

S BARARIEAS M SR 2 DML B AR SRR 1 )5 Tk

2.2 AR

2 B FIRYT A WS TS bR 22 R e Gt 2
B, CGMS 45 R R, 2 B HEIRIT E bR <
3.9 mmol/L I B 43 L Al AUC<3. 9 (mmol - h)/L
A, FoA A IO FE R 2SR 7 TR REAIR (3 P<
0.01), 5Vb#&5ITT 41 b4, Bl K i B 41 78 PPT,
HbAlc SD MBG 5 J5 F- ¥ il | 4 J5 7 3 10
Wi OB ET 43 L (>7. 8 mmol/L) 75 1 B & FE K ( P<
0.01 .P<0.01 ,P<0.05 .P<0.01,P<0.01,.P<0.05,
P<0.01), CGMS 453 487 ,2 HIA 2 fil B34 LI
AR AR R , o™ E AR & A S5 AR ILER 2,

72 h MBS LR B IR R 2 A I
WELAT A S B, IO 0k 20 e B2 s/, DLIRT 1.2,
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Tab.2 Comparison of blood glucose parameters
P PHRSNTT 4 (n=30) BT e R 4H (n=30)
} VRITHI BITIE JRITHT BITE
FBG/(mmol - L") 7.82+2.36 6.53+0.98 " 8.39+3.27 6.20+0.97 **
PPT/(mmol - L") 14. 68+3.76 7.38+1.05™ 14. 00+2. 62 6. 57+0. 94 *##
HbAlc( %) 9.29+0. 93 6.23+0.39™ 9.35+0. 90 5.89+0. 41 "
SD/(mmol - L") 2.35+0. 80 0.910.24 ™ 2.44+0. 94 0.77+0.25**
MAGE/(mmol - L") 3.26%1.06 1.28+0.27 " 3.60+1.18 1.20+0. 45 ™
MBG/(mmol - L") 11.24+2.43 6.94+0.76 " 11.58+2. 17 6.150. 73 "
25 WE Y98/ (mmol - L71) 10.32+2. 63 6.54+0.99 10. 50+2. 19 6.21£0.97
AR5 SEME/ (mmol - L) 11.93+3.07 7.39+1.08 12.41+2.77 6.56+0. 92 *##
& )5 44/ (mmol - L) 10. 63+2. 33 6.65+1.16* 11.19£2. 12 6. 08+0. 66 **#
Wi )5 38/ (mmol - L71) 11.94+3. 04 7.27+1.05™ 12.39+2. 98 6. 8420. 88
MAE<3. 9 mmol/L T 4rH (%) 00 0. 11£0. 45 00 0.25+0. 92
M4 >7. 8 mmol/L T 4MH (%) 84.32+23. 64 21.40£21.21* 89. 17+18. 54 7.20£12. 164
A >11. 1 mmol/L kb (%) 48.82+29. 99 0.66+2.51™ 52.48+27.22 0.05+0. 19*
AUC(>10 mmol - h' - L") 49.19+38. 77 0.35+1.30™ 53.42+38.07 0.040. 12
AUC(<3.9mmol - h' - L") 00 0.010. 03 00 0.03+0. 10
LAGE/(mmol - L") 12.37+4. 02 5.501.63 ™ 12.38+4. 08 5.59+2.33 ™
MODD/ (mmol - L") 2.72+1.79 0.93+0.34™ 3.07+2.05 0.90+0. 41

25 R M {E . A& RT 60~ 30 min MR ; FAE TG FME . R 120~ 135 min MUEEE ;P85 FH4E . 45 120~ 135 min
IRV Y1 s o8 5 P 218 . 3E48 05 120~ 135 min MBEF- {8 ; SIEI7FRIAE L, P<0. 01; 3697 )5 B R OB 41 5 V04 50 TT 4t 3 *P<0. 05,

#p<0. 01

[ —
(=]
T

T/ (mmol - L)
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Fig.1 Changes of blood glucose in the sagliptin group before and after treatment (72-hour continuous glucose monitoring system )

T4/ (mmol - L)
SO RS »8

(== S R A ]
T

i) /h

WATTRIE A& ST H IR B L E (72 h BhaS AR T

R i

It

16182022242 4 6 8 10121416182022242 4 6 810121416182022242 4 6 8101214

B 2

Fig.2 Changes of blood glucose in acarbose group before and after treatment(72-hour continuous glucose monitoring system )
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B A2 2R el s Ak s N g ik Akt
TR IR A PR 975 1E R — i 4 R B A9 18 1 A T
PESEG P T FE R A e 2 Atk o S A R s
B RN 10.9% , 4035 BE 15 T 20085 IR IR B R
4. 0% FHHZ Wil BRI B 6. 9% , 1 H 40 % LT
B 5.9% " BEIRIRBRA BB AN R S AR
T FURE I 140 38 At S il T BRI 23
FH B8 PRI T 5 L 45 R g P 2 RE , A PR 400 1]
s BE DRI B WE DRI R B PR K Il A AR
FEERRAC T BE AR T, R R Bk BUE I E
BRI R RSP TR E

W DRI M2 Pk I & A 1) & AE 32 B 5 0 DR R
g% DR R I W 2 ol S 2 D AH DG . AR s AL IR 3R
AT E | BT LI /D R 4E 3R 5 5 0 1) T 7
T, 5 S BUE PR B IR ) R4 1 N 1%
T A AR AR KT R R 8 Sh W T R —
BEAF[] ME AR 48 A7 HbA L, HK ik 7
— LRI RIS AR B bR (R LA, B
W W I AT e B2 s, AR 1) 2 3 28 R A 4L £
) A K Bk 22 OIS & BRI 3h AT fE R
W PRIRHAA ST RE & A B SR B E T Ik
AR Ay et BRI A BRI X — B R bR, PR
B, B 2 HbA e KRR, (H 3 22 18] ) 1 b
W shth AR ZE S, BTl HbAlc X fE i e — B
I ) XL A S 349 7K S T G 9 B e i W 35 B0 A 1
B R B e A 45 9 R 4
TIIRE NG I 2R 8 0 98 1 N 55 2 Rl L = 5 0
R I R I Kt S R 0

ARWFFERE 3 4~ H , EERE VIR bR A4S HbAlc,
FBG PPG, JF7EIR YT 1 J5 Y947 CGMS Wi, BEVFAk
AR MUEKSE Y284k, SUPEAS B 3135 bR (MBG |
MAGE .MODD . LAGE , AUC ,SDBG) ., 4 #3:1],
PIFIGYT 7 e R BE AR HbALc, b 4% 517 T
LU 3. 06% , B < I 5 2 FRAIC 3. 46% , B A1 i 5
BIRR, Z R, (1) BEY YL 2 Bk
PRI IR DIRE S I C KK [ (1. 69+£0. 67 vs
1.49+0.50)ng/mL ] M 7] ; (2) BEL NEREE,
MRNPE R AT, A3 e A R 2442252 74 i ek g s il DA &
B PRI IR RS Sh R4 R, 6T I BE Uk B, BR

<3. 9 mmol/L IfiH & 43 EL Al AUC<3. 9 (mmol - h)/
L &b 3097 e HoAb S bR B BB T AT W BRI, R
AR HbALc i (>8%) , T LIIGIT A LA JC
/NT3.9 mmol/L KN, MRYT 5,2 4H34A 2 8 #
£ CGMS Wi 3o 2 Hh & BAEG AR , 1 0 380 114 V0 4% 1)
TTEFARIMAE Sy 2. 92 mmol/L (7% 1 5 , Bl ik
WEZH A U 3. 13 mmol/L (4772 12 #5) , i) 1) 5
T AR AR EES, N CGMS 251 &, B
NPT MR E 22 P24 MR K P B S b
>7. 8 mmol/L M A 43 b 7 1 3 5 e 3, X n] fE &
KEANRKEZN, ik gkt G YR EZa %,

YOS FUTT BT I 35 R ] 2 AR PR 8
B G A B L R LR W e A 2 B DA
X PPG N F W FIREY , VDS ST o — T o) 4 W AR
SRR 2 AR IR 2 SRR 5 BT - U W BB A8 22 e K
A WAE/ N T B W, AR S A R a2 1t
WS, T H RS F R T A SRR 5 R 2k
I, B B S AR AT 4EEE 24 h, i 25 9 R
TCH R E I, R —FhRe A ar i SEmh e R . 7
TRITWE R, 0 Tt 458 e T 22 4 1k R AT A M 1)
RIT IR, LIRS, AP SRR, B R ik
Wi IOARSTTHRS HORG IS R AR B H 1Y, X
A JE R ME T SR AR T Bl m AR
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