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H ARG YT 97 205 okt AL RO R A, R 2 45 100 45, X B2 DL HOBUIIE 97, R4 403 AR & IR & — F IR YT

HLRIT 12 o WA YT ES MBS b5 [ 2 I8 % (FPG) &5 2 h bk (2hPG) AL I L4 F1 (HbALe) ] (ifi i 46 A [
JIF R B (TC) H ol =R (TG) ] 1A 57 5 48 40 ( BMT) (B &2 Dy e 46 A5 [ B 5% R HE BT 45 40 (HOMA-IR) | JBk 5 K 43 i 4 %4 (HOMA-
B) JBE ) F U S S (HOMA-IST) ] Ko if 3¢ B g % .CTRP12 \FGF-21 K, &8 JAIT 5, W4 FPG .2hPG  HbAle \ TC TG 7k
K BMI HOMA-IR 44 T %F BEZH (P <0.05) ,HOMA-B }2 HOMA-ISI /& T % HRZH (P < 0. 05) ; W2 20 1fiL 3¢ [ g 2 . CTRP12 7K
S TR R FGF-21 KR T X5 4H (P <0.05) o PRZEA R S B R A AL, 22 57 o4 it % 28 L (12.00% vs.8.00% ,
P>0.05), &5i%: FIP0E BRI G = OSUIK ) A 5cdas i i 32 sl AE i T2MD 8 35 A 88 Mg AR /K, o038 6 5% T B, $2& 7% CTRP12
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Effect of liraglutide combined with metformin on glucose and lipid metab-
olism and related factors in overweight/obese patients with type 2 diabetes
mellitus
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[ Abstract] Objective:To explore the effects of liraglutide combined with metformin on glucose and lipid metabolism , islet func-
tion and plasma levels of adipsin, Clq tumor necrosis factor related protein 12 (CTRP12) and fibroblast growth factor 21 (FGF-21) in
overweight/obese patients with type 2 diabetes mellitus (T2DM ). Methods ;200 patients with overweight/obese T2MD were divided in-
to control group and observation group according to different treatment methods, with 100 cases in each group. The control group was
treated with metformin,and the observation group was treated with liraglutide combined with metformin,both groups were treated for 12
weeks. The blood glucose [ fasting plasma glucose ( FPG ), 2h postprandial plasma glucose (2hPG ), glycosylated hemoglobin
(HbAlc) ],blood lipids [ total cholesterol (TC) ,triglyceride (TG) ],body mass index ( BMI) ,islet function [ insulin resistance index
(HOMA-IR) ,HOMA-B cell secretion index (HOMA-B) ,insulin sensitivity index ( HOMA-ISI) ] and plasma adipsin, CTRP12,FGF-
21 levels were compared between the two groups before and after treatment. Results: After treatment, FPG ,2hPG,HbAlc,TC, TG levels
and BMI and HOMA-IR in the observation group were significantly lower than those in the control group (P <0.05) ,while HOMA-B
and HOMA-ISI were significantly higher than those in the control group (P <0.05). After treatment, the levels of plasma adipsin and
CTRP12 in the observation group were significantly higher than those in the control group,while the level of FGF-21 was significantly
lower (P <0.05). There was no significant difference in the total incidence of adverse reactions between the two groups (12.00 % wvs.
8.00 % ,P >0.05). Conclusion: Liraglutide combined with metformin can effectively control the level of glucose and lipid metabolism
in overweight/obese patients with T2MD , improve islet function,increase CTRP12 levels,and reduce FGF-21 levels,with good safety.
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2 T BE JK 9% ( diabetes mellitus type 2, T2MD ) &
e PR 5 UL M VE PG 2 — e B Al I D RE S A2 K
i & 2= #E L (insulin resistance, TR ) &2 H 3 % j5
L RBE SR RE S IR A7 AE — AR S, T
PR HE R o T IR R (U T2MD &k ()
B N R 2 —, 82 W T2MD Jf K0E & A
U BRI A A ) R T T i T2MD R
IR B [ 30 7 o G A T A B R U
T2MD 697 1 — L2y, BA R RCR I A 5 51k
IS 8 O 4 S A 4 AR R A AL L
BB R WA R RS o R IR N B A
ZFEK-1 (glucagon-like peptide-1,GLP-1) 25214y, X
[l B AN Y 3 L B B R A o W BA R AR
PEWERBORAE , 36 W] 38 5 i/ BE A IR LR I OR
Wep AN A8 A, X A R 0 PR A Rk A — S T
AR BT, ASB ST B 1 R 5T R B R
A ZHOBUNONT e i a1 i T2MD f8 35 8 A AR e
By DRE b ML R R 2% Cla/ I R SE I 5~ A G 1 12
(complement-C1q/ TNF-related protein 12, CTRP12) | i},

21 2 41 it 4= 4 [ - (fibroblast growth factor, FGF-21)
KB SR RIF IS $ 52

1 BBREFIE

1.1 —fgaEe

PEHL 2018 4F 12 H % 2020 4F 4 A AR LT A
R B B i Y 200 f5i) 68 B sl I i T2MD i85k BF 58
I HR YT 7 AN R 43 Rk B2 RO SR 4, 3 20 45
100 {4 , 4N AFR#E: (1) #5328 T2MD; (2) BMI =24
kg/m?; (3)4FEHY 18 ~75 % 5 (4) Ml [ 3 2 5 5%,
HRT I A B o HEBRARME : (1) & I Bl PR 21k
IRAEH 3 (2) PR S FLI A 20 (3) LA H N
AR R TR R 2 N A R ) Il B 25 ) 51 GLP-1
Z AR WIR T S (4) R I RE S 0
(5) 4 I 7™ i 6 5 L 2208 e J g O P e e
sl H: Al X8 B A 3 A 52 TR A P A AR A 5 (6) X
AR AP AR A 2 . WA — MRt
P, 22 g it @ X (P >0.05), g1, &
F 5% 38 2o B2 o B 2 AR P 25 By 2w it

F1 FAHBE-RAMILR(x =)

5] Frk (%) ke (4F) BMI(kg/m*)  HR(IK/min) SBP(mmHg)  SDP(mmHg)
MEZL (n =100) 54/46 52.38 £7.69 6.21 £1.34 30.26£1.73  82.38+6.85  134.24+8.35  76.95=+5.48
Xt HE41 (n =100) 50/50 53.24 £8.11 6.10 = 1.46 30.34+1.78  81.76+7.03  133.87x8.19  77.34£5.96
vyl 0.321 0.769 0.555 0.322 0.632 0.316 0. 482
P 0.571 0.443 0.580 0.748 0.528 0.752 0.631

1.2 BT HE

P HEAT W PR TR, L 508 s 8. X IR
P AR R — W BUICR (b 36 b 98 it 5% 52 ) 25 47 R
AW IRITL0.5 g/, 3 /d BEE IR . LSS A
Xof ) Al 4 o ) oz B O S R (A v A v
W54 RAF) IR, 1.2 mg/IR, 1 R/d, T TE
Sfe MIHYZESRYT 12 F,
1.3 MEIEHR

TR YT SR R % S i s I K I
fa b, T A B H Y IE T R R 259
131 @R s RMA2A 3 E LS
(AU680, Beckman Coulter ) £ il 25 B Ifil B# ( fasting
plasma glucose, FPG) (% 5 2 h [fil ¥ ( 2-hour post-
prandial blood glucose ,2hPG ) KAk ifil £ 5 H ( glycat-
ed hemoglobin Alc, HbAlc) i) F ik K, H A FPG,
2hPG et F] 4 % A A AL B2, HbAle ] i RORAH 2
Mriko
1.3.2 i fig B BMIL fdff A Ak 2 S 6 v A6 G IE
[# % ( total cholesterol, TC) | H il = BE ( triglyceride,

TG ) K-, 4 B i AR HEIF 5 BMI,
1.3.3 S ahpae I ROCER I 2 RS
% (fasting serum lisulin, FINS) , Jf DA & 75 48 A4 s 31
B % 2 W38 £ (homeostasis model assessment of
insulin resistance , HOMA-IR) , i§ 5 2 43 W 45 %% ( ho-
meostasis model assessment of  cell function, HOMA-
B), i B & U FE B (homeostasis model assessment
of insulin sensitivity index, HOMA-ISI) , it & /2 = .
HOMA-IR = (FPG x FINS)/22.5, HOMA-B = (20 x
FINS)/( FPG-3. 5), HOMA-ISI = 1In [ 1/( FPG x
FINS) ],
1.3.4 % ¥ fg % CTRPI12 FGF-21 A F i}
Tt % A 25 W ¥ &5 ( enzyme linked immunosorbent as-
say, ELISA ) 6 1M1 ¢ F¢ ig 2% . CTRP12 (FGF-21, i 7]
@l [ bR AR Y R PR A A
1.3.5 FRREMN gsIGI7 A R L A 1%
Ul o
L4 HitFSH

fii [] SPSS 24. 0 AT Gt . A IES
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Sr AR AT BB LL (a0 £ 5) R, 4 IA) H AT S b
A ¢ KB B EC S ¢ K s TR A N [0 (%) ],
LHIH] L AT xRS Fisher K8 ME %630 P <0. 05
hESAGEIFE L

X (P>0.05), JA¥7 )5, P4l FPG 2hPG  HbAle /K
FBEIGITRIIR (P <0.05) , H W% 4] FPG . 2hPG |
HbAle 7KK F X (P <0.05) . WLER 2,
2.2 WHMAE K BMI Lb&

BT R, W64 g K K BMI M, 22 R0

2 &R ‘
Gt E (P >0.05), 47 )a, W4l TC. TG K-
2.1 FAEKEERILLE Ko BMI BIEGET7HT R (P <0.05) , HWLELH TC,
IGITHT, ALK T L3, 2 R R RIT ¥ & TG 7K J BMI BfR T X REZH (P <0.05) . WL 3,
F2 WMABEBERBIERLE (x£5)
FPG( mmol/L) 2hPG ( mmol/L) HbAlc(% )
215
TRITHT RITIE TRITHT HITIE TRITHT BT R
WELLH (n=100) 9.32 +1.53 6.76 +1.49 " 13.75 +2.83 10.71 +1.38" 8.12 +0. 89 6.29 +1.02 "
Xt BEZH (n =100) 9.35+1.58 7.31+1.35" 14.02 +2.90 11.70 £1.55* 8.16 £0.93 6.86 +1.14"
t//\/2 il 0. 136 2.735 0. 666 4.770 0.311 3.726
P4 0.892 0. 007 0. 506 <0.001 0.756 <0.001
#* P <0.05,5 Rl 4834 57 a7 b4,
R3 WHMAER BMI L& (« +5)
TC( mmol/L) TG ( mmol/L) BMI( kg/m2 )
éﬂ%lj EPURY > — R > — P 5 —
TRITHT BT R TRITHT BT R TRITHT BT R
WAL (n=100) 5.91 £0.63 3.79 £1.08 " 2.48 +1.01 1.54 £0.53~ 30.26 +1.73 28.33 £1.54°
X HEZH (n =100) 5.87 £0.74 4.23£0.96° 2.51+£0.97 1.89 +£0.82" 30.34 £1.78 29.65£1.60"
1/ i 0.412 3.045 0.214 3.585 0.322 5.944
P1{H 0. 681 0. 003 0. 831 <0.001 0.748 <0.001

#* P <0.05,5 R 4457 aT .
GRS A

TRYTH, PI2H R 2 T Re R AR LU AL, 22 S B e ge it
(P >0.05), JRIT A, W4l HOMA-IR B335
JYHTFEAR, HOMA-B K2 HOMA-IST M 5 & 77 i T+ /&
(P<0.05) ;W24 HOMA-IR {k F X} H& 4 , HOMA-
B S HOMA-ISI @& FXf 4l (P <0.05), W& 4,
2.4 MWAMRMEAEZE.CTRPI2 . FGF-21 KFLLE

2.3

IRYT AT, PO AL I K B AR 2 CTRP12 (FGF-21 7K
VLR, 2 R TG E R (P >0.05) , RIT)A,
P 4103 B g 3% L CTRP12 /K SF-3 803A 97 i T e , T
FGF-21 K 3REAK (P <0.05) 5 FL £ 4 1 3% [ g
2 CTRP12 /K T Xt B4, FGF-21 7K - A% % 8
H(P<0.05), WkS,

®4 MARBINEELK (x +5)

HOMA-IR HOMA-B HOMA-ISI
215
b adi bEid b adi) bEid bEgadi BTG
WL (n=100) 4.61 +1.24 2.98 +0.97* 42.56 +6.89 60.35 +8.17* 0.020 £0.006  0.061 +0.012 "~
fBEZH (n =100) 4.64 +1.20 3.53+1.08" 42.75 +7.12 55.26 £6.97" 0.021 £0.006  0.045 +0.014 "
/5" 18 0.174 3.789 0.192 4.740 1.179 8. 677
P 1H 0. 862 <0.001 0. 848 <0.001 0.240 <0.001

#* P <0.05,5 R 4457 aT .

x5 WHAMPEAER.CTRPI2FCF-21 KT (x +5)

. W% % (mg/L) CTRP12( pg/mL) FGF-21(ng/L)

o il e T e T e
WEEH (n =100) 3.38 £1.87 4.62£2.05" 264.30 £56.87 295.76 £44.52" 162.23 +15.89 136.58 +10.24~
Xt HR4H (n =100) 3.38£1.93 4.24 +1.89" 265.45 +£58.33  281.96 +48. 14" 161.88 +16.07 145.42 +11.48"
z/)(2 I 0.241 13.663 0. 141 2.089 0. 155 5.746

P 0.810 <0.001 0. 888 0.038 0.877 <0.001

#* P <0.05,5 R 4% 77 9T b4 .
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2.5 ARRK

WLEE L AN BN A A2 D 12..00% , % 1 4
ARV B K AN 8. 00% , 41 1] 4% 22 5+ L 48 it
¥R Y (P>0.05), WHEK6,

x6 MAFRRRNMEEBRILE[2(%)]

Hibi] KERE OWRERE BB EB/RE BRAX

WAL (n=100)  4(4.00)  5(5.00)  3(3.00)  0(0.00) 12(12.00)
WAL (n=100)  3(3.00)  3(3.00)  1(1.00)  1(1.00)  8(8.00)
Ll 0.889
P i 0.346

3 iFig

T2MD DL 5 R o AR AR AL IR S R R,
A S B R Y TR ) R R S ™ R A G
B KT i e 1 I DT B A B A
B i 7 ) W11 71 o8 A R i D S W T
T2MD [l PRIG T o 88 0 PR b & R E T R
Uifie PR IR E

I K5 KRR GLP-1 & FEERIE M (=97% ),
HAP WK (13 hoos. <2 min) , A] 58 5 4 JE 3R &
B A Mk A M T, B RS B A AT
RE VR A, I A 2 A0 Jr =X 8 5 22 43 0, T
I SR 9K JRE 2 o 4T A0 ) R LW 2R 1 4 0, R A
850 1R7) RN S E A< 3 S I DO 3=l A=A 1R
(8 A LT DA, DA 42 s e 5 B 40 B 7 48 5 ) A
2R F) 7 S AR B S R E A L A,
L& RAEH T8 Bl & S X iy GLP-1 3244,
AL E B R ML DI RE B R B N AW HESS U
B F U, R IR AR A /E Y . Niswender
2 I S AE S, ) 45 KA A U A e ER AR, R
BMI kg, FOAR T R BRI . AR R R,
WLE 208 s I B T2MD B3R 97 J§ FPG . 2hPG |
HbAle \TC . TG 7K 3F K& BMI # 1 F %+ B8 41, H HO-
MA-IR HOMA-B . HOMA-ISI i 36 ik 2 o i) % | 32
FHr e IREE G = B OB AT A &% o 3 8 sl AT B
T2MD F8 35 (4 8% L i B 7K 7, B BMT, 3 4% 1R,
fREIR S B 20 M 43w, 45 w5 R 5 3 MU 7 —
TP 1 AT 5 Ty BB b 05 31X — MR A, i T R R
il T2MD B 5 BUBR A T, 5 9 ibe O 25 B
FEERIEA -,

5 I 2 o0 e AR 3 £ FH, X T2MD R A
AR A AR H T BENE R URRAMA D
T, 25 TR0 Ak 2 (1 A B b PR B e 55 2R ) i
b, T4 o B L E R Z Ay, T2MD
14 [ Mg 28 /KT 5 1 5 28 UM (RS B 4N iR %% D) AH

S0 CTRPL12 3238y i 1 26 405300 19 357 250 i 1y 4
P PR, T T I L 7 L R e S RS,
TR FIBET &, 06 7 28 PI3K-Akt {5 5 1 % 42 oE g
U £ 40 45k B %O FORT 40 BB S R0 B
58 BoR BT RS T2MD ##% CTRPI12 /K7 3% i ff
i, B 5 o7k 7 (IR B2 M i AH DG, A Bk T2MD |
IR JGIT AL S FE M B . FGF21 25 T s
PRI, 5 T2MD i &2k & RS I 2, FGE-
21 5 FGF 3Z 1k K%l B 32 & B-Klotho 7] 455 T8 i A2
FE AR BN T BEAR R R & 25 R IO | i A A AL
TR RE B S i B9 18385 98 5 4 . Geng 45 BF5E &
B, FGF-21 7] 7 — g BB L IR, W93 1ST, A<
SRR, R ALIR YT 5 Il 2K B g 2 L CTRP12 /K3
X HR AL, FGF-21 /K S MG F % R 41, 36 B A1 ir
I A XUIE G AR B T2MD fR #  BE
% (CTRP12 FGF-21 [ #% & 1 5 4f , A H B AL
AR . T30 AW ST K B, P 26 9T 1 () 3%
Te ST TR 52 AR BN A A 2L e A R
I W22 5, R P BRI A ORUIGR T R
s AE B T2MD HAT R Ak

Zx b, WORUIRIBE 4 ) 7 2 B VA 7 %) T
JoE T2MD 2 B I PR I 200 2 4 vk B4, 7T o A 3
) AR AR A 5 1B 0l g K- R0 BMIT, R4 Jige 1 Tl i
LIEREAE 25 CTRPI2 (943, M FGF-21 %k,
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