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Observation on combination of exenatide and metformin treating newly-
diagnosed type 2 diabetic patients that are overweight or obese

HE Xufang, Quan Huibiao,Zhang Huachuan,et al
(Department of Internal medicine ,Hainan frontier corps hospital of Armed Police ,Haikou 570208 ,Hainan ,China )

Abstract: Objective Objective This study evaluates the efficacy and safety of combination of Exenatide and met-
formin in the treatment of newly-diagnosed type 2 diabetic patients with overweight or obesity,and the change of indicators
in patients after 12 weeks of withdrawal of Exenatide. Methods 50 overweight or obese patients were chosen to detect
body weight,blood glucose, C-peptide, Insulin, adiponectin,, C-reactive protein, Tumor Necrosis Factor-a, resistin and other
biochemical markers in blood before and 12 weeks after treatment. Detection were also repeated after 12 weeks of Exenatide
withdrawal. Results Insulin resistance and secreting function were well-improved with the treatment of Exenatide and
metformin.Blood glucose was reduced effectively and safely with low incidence of hypoglycemia( P<0.01).at the same time,
weight loss( P<0.01) ,increase of adiponectin ( P<0.05) , decrease of CRP (P<0.05) , TNF-a( P<0.01) and resistin ( P<
0.05) were also displayed during observation.There was no obvious weight regain or changes in other indicators even after
12 weeks of Exenatide withdrawal except a slight rise in blood glucose( P<0.01). Conclusion The combination of Ex-
enatide and Metformin is a safe,effective and optimized treatment for type 2 diabetic patients that are either overweight or
obese.lt also demonstrates legacy effects on weight management and improvement of insulin resistance.

Key words: type 2 diabetes mellitus; obesity; Metformin

i A HA:2016-12-29; & [E HEA :2017-05-30
E£ WA A I SRHE TR E % B ZDXM20120046.
* EWESE , E-mail : quanhuibiao@ aliyun.com.



370 Medical Science Journal of Central South China,July 2017,Vol.45,No.4

IEAEk DR PR AR R R T R, 20 & L)
AR IR R R IAE 9.7%, BEBE AT KRR
AN BRI 7K 10 4 =, 8 = FIE e 1 R B g 34
. AE RS I AR VA G, &5 R B 3R
FLIE R R Z —, IERER 2 BB RSG5 ] 7=
L1 B AR IR | 2 AE ) S5, R Jik B AT,
R AN A R (EA AT I AR RE T2DM R
B B 5 A W T RE, R U S R R
AL, BB Jie B3 A ol 56 JR B 200 6 ) 8 7 T A 5 R 1)
Wi AR AR B K-1 ( GLP-1) A R IR
IRIT AFIE I3RS S ZETR K ((exenatide ) S 49
FE i K258 1Ry (FDA) ik i T T 16 R 1
GLP-1 Z AR sh7], LSRR B A — 25 Z 3% A Ife PR
FF AL S A A AR 1 X R U | B2 it R R 2D %
AR IS , AT LARAIC T2DM R 35 i e, el g4 ¢
R R IR K T RE T, A MR 24 — R XUDICAEE [
T RN S8 A =, 8 ] ol AR 0 B AR, Rt
AR SR S FEIR IR & — FOWUNK 9 7 48, WL i2 B
BRIT T X E2 B ST RE T2DM B85 #9973
DL e e FSCSE TR IR G BB B AR b i 28 4k, L3
SRR XTI HB 3 N A 3 LA R 7 2

1 #H5F &

1.1 —&ER vEEL20124E2 H ~20154E8 A
TEE P A N B EE B PN 43 MR RN e 321 7 5 A 5 Bt il
ZHHIS W 2 BRI PR B3 50 AR 4. N
APBRHE 2 BB 2 Wi HEAT A 1999 4F WHO B
PRIFIZWIFRIE , R TR 20 ( BMI) =24 kg/m®, [ 55
P>90 em L PE>85 em, ML 1ML & H (HbAle) N
7.0% ~10.0% , K323 2] BENR 2990697, I |
B OIREIE R o HEBRARE . S R R Be a6l ; A e ™ &
OISR | IV AT AT R RE 2 i 1 56 25 R A 9 e B 24
Yy, 200 R A R TR Y 48 L B 3 R A
HRNE 2594

12 FHik ML BN A B T IRE B 3
B ISR VI SCFERIR (75 b 45 - B Wik, 51
B 5 pg 510 pg) MIRE RTRHA A RFF AR
MAEF AR R A IERIC 5%, 7EARE ], E &
SRR EERL I, 50 191 £ 3 1 — FF IRt 45 7 S ZEIIR K
E%/a\:EF[XX%( Metformin , MET) B, —H KU ( &)
A AR SR A W) 0.5 (BER 2 I, R RS
JIRH) s SEFENBIR (7 44 E Ik, 36 ALK 25 2>

A TG 5 peg ,BER 2 IR, HL AT 60 min B2 T T
S48, 84510 pg, R 2 W, F BRAE T 60 min P
FRTES 8 B IAYT 12 JEJG 15 S ZE RN R gk st —
WK 0.5 (K 2 K, BB IRAD 16T 12 A,
WEAE AR . (1) R G bR . T A BN 52 53 ) 1
BITRT JAITIG 4.8.12 24 JEIRGINAATE % R0 s,
T BML, (2) SEB = 4845 T A BFFE X &40 0 AE IR
SR IRIT G 4.8.12 24 JAREIN . D Ifg 4 S 1)
AE A A MBS &5 2 /Na IR 2SI 2R S8 C
KB G 2 /N 28 B 2 /NEE C K B 2T
HH, A KA BeckmanAUS400 H 357
(D & A F]) L5E, R H AR LDL-
C .HDL-C, B2 451 TC . TG ,ALT ,AST .BUN ,Cr Fl#
JKIAE , HbALe SR fo s R 4R 1k (5518 BAYER 2\ ]
DCA2000HbA e il € 1X % HbAle ik F] &), @ F#%
HOMA AT 5 A THE S HOMA-IR = ( FINSx
FBG)/22.5 F 2R 53U 45 2L HOMA -1S = 20XFINS/
(FBG-3.5), B RAE . R FH il B¢ 0 9 15 I
CRP ki &K JEHEZE M TNF-a,
1.3 Sit=AE W SPSS 13.0 B px e ik
PG 0T A5 6 BRI EOR L 325 2R,
IBITRIG A AL R B « K56, P<0.05 W ERAH S
EI-S8

2 % R

2.1 NOSITZERIEFREFME 3L 50 BiZiE 5
BN, B & 2 RUBEIR G, AE IR 4810
23k a8 5 Um IR WSS (/2. 25/23 1) . 1B H
RIS HY 2 BIFI PR i 5 H B O VK i TG T T 37 4k 4
25, 756 2 B ki,

2.2 {KEIER 12 JE ), 52 0% BMI T A I
TRE(P<0.01) ,45 BIR TR FER (3.2+1.6) kg, 3
il o TG I AR Ak, e A2 s A B 5 45 2
FETRRR 12 JA )5 (24 JAIET) 523035 BML 5 12 JH AT L
A NS (B2 508 EME(P>0.05)

2.3 HbAlc M¥ELLE: 29T 12 Ji s, A I
WEEHRIBEAE JAYT S FPG 2hPG HbAlc YJ40HT 3%
TRE(P $4<0.01) ;45 L ZETRAK 12 JA )5 (24 A
i) ,FPG . 2hPG \HbAlc ¥JHHT T, 22 747 W 2 1
(P ¥5<0.01), W& 1,

2.4 IABRIEEEE & 12 FMIAIT G B B LG
REFLS 2k 3097 )5 19 TG . TC  LDL iR 77



P EFAFRE217THET AE A5 EE 4B

HIFEAR(P<0.05) , HDL #3A 97 1i G 8% 22 7% (P>
0.05) ;45 FH L ZEARAK 12 Fi )5 (24 Fmt) , TG . TC,
LDL % 12 J it FA#ash B2 %o &% (P>
0.05) ,HDL %5 12 AW A4k (P>0.05) .
25 BREIhEELEE  BYT 12 AEE RS K
EASHTA TR B, (25 5% 00 W (P>0.05) ,iRY7
Jaas g C BKE R E 2 /N € IKAKSE B8R YT R
T B (P>0.05) . B8 4K H0 45 5 ( HOMA-
IR) #H B, 22 574 W EME(P<0.05) , 15 2K 4 il
FREL (HOMA-Is) Ry, 25 A B EF M (P<
0.05),

P SCFENRRR 12 JH S (24 ) - =S IS R
K 2 COKE BTG 2 /N € IROKE 38 12
JEIEJE B i 2R (P >0.05), B R R IE AL
(HOMA-IR) #¢ 12 it EJb, 2R H B E M (P<
0.05) , JiE & 2 43 W 45 %L (HOMA-Is) %5 12 JABf F
W, 22 50 0351 (P<0.05) .

371

2.6 REEFHE AT 12 FEIREE KPR
HI ETH(P<0.01) 5 C W 2 F/KSF- FRE(P>0.05)
HWHIZEAK T T (P<0.01); TNF-a KV F [ (P<
0.01), 1E=HSCEMRK 12 )G (24 AR JRBEE
HEBUZE CRP KF5 12 FRT 4, 22 5% 00 i 5 1k
(P>0.05) ,{H TNF-a /KF-THE (P<0.05) .

27 =&MW 50 HIEE I 4 kA 12 FIRAR
mﬁ%ﬁ(ﬁm%$1¢m%s39 mmol/L, TGI8 &
A AR RE R, TR B M A% RE bR, (R 38 A 0 o
L DI VG NG (10117 e i 11 = L 1
B <2.8 mmol/L, JToig &5 A MK MUBHAE R, sl 8L T
FEEARMERE R | 75 2255 A HE Bl , Hh A R e i S
BRERM) . 9 B (34% ) B BB LA
T, B WA (22% ), FER MBI (16% ) | 16
15 (4%) , Z L2500 iR ik B &, Bifi 25 FH 245 I i) (1% 4.2
KRR R BE A 22 ANl T 2 . A7 b AR v R U
SEENGER G NG Wi S D) Be ) B e ks

®1 2 BERFBEESE R EZ TSR L

(LN VRYTHT 12 J#] 24 Ji (45 3LFETRIK 12 F )
JEEF (em) 109.6+14.2 96.7+14.3* 96.2+11.3
A (kg) 81+16 78+16° 78.2£16.3
FBG ( mmol/L) 8.7+1.3 7.0£1.0° 7.8+1.2°
2hPG ( mmol/L) 13.622.1 10.5+1.9° 12.5¢1.1°
HbAlc( %) 8.6+1.2 6.8+0.7° 7.8+0.6°
BMI(kg/m?) 27.3+2.4 26.5+2.1° 26.1x1.9
TG( mmol/L) 2.6+1.3 1.7+1.1° 1.82+1.41
TC( mmol/L) 5.6x1.1 4.5+1.4° 5.3+0.7
HDL( mmol/L) 1.320.2 1.420.4 1.3620.4
LDL( mmol/L) 3.8+1.1 3.5+1.1" 3.61=1.12
Fins( pmol/L) 136.8+51.6 118.4+37.9 122.6+46.2
HOMA-IR 6.42+3.23 4.16+2.45" 4.27+2.67¢
HOMA-IS 67.14+36.4 91.65+43.7" 81.23+31.2¢
256 C JIK(nmol/L) 1.14£0.45 1.12+0.33 1.11£0.36

% J5 2 /NI C K (nmol/L) 2.69+1.43 2.84+1.25 2.76+1.32
NEHEZR (pg/mL) 151.47+44.1 172.1£40.3" 168.12£29.1
HHLE (ng/mlL) 14.29+4.21 6.75+3.14" 6.99+3.36
TNF-a( pg/mL) 380.62+110.1 280.13+121.4° 314.25+76.2¢
C RN H (mg/L) 5.63+1.54 4.12+1.04" 4.14x1.21

5RAEPRIGITRTLEL , a: P<0.01,b: P<0.05; 5 R FRIGTT 12 AR 3L, ¢: P<0.01,d: P<0.05; FBG : %5 i L 1% ; 2hPG . & J5 2 /NI IfiL A 5
HbAlc: HLIMLT 2 1 ; BMI; B & (R E 1580, TG . Hith =14 ; TC . A H B HDL . S % B AR 8 11 ; LDL . IR BE IR 2K 11 ; Fins : 25 B &% & ; HOMA-IR

B 0 ZHEH S 5 HOMA-IS . JB3 5 /0 W 5
309 i
NI 2 TR PRI A A e ) M Sy R £ I PR

ML s e 5 2 IAE , R AR L, 2 B ¢
NER INEOP T il I S o SO - L s A |

=z AmIREMA 2 MEIRE R ERAS
58.3% M B H M ED L BFE kMY, fEM AN
T2DM 3 8 Jie A 3 B R A T B R 1Y) i B 2R AIK
PORAS (EE 5 43 W D el A TR AC R FE 0035
B % 2 LTIy e TV R R Rk, A A S A 1)



372 Medical Science Journal of Central South China,July 2017,Vol.45,No.4

[Fi] ] i e A P b 4 o A o, s Bl 5 R hL  IE 2%
B AN RE LR M B AR AE AL Y T2DM IR YT )
AT,

[ R AERR-1(GLP-1) J2—FP it B )5 Wi 4
WAER | HLA o A RO M 1 1 B R 4,
TG oo 200 0 0 I g MW 3R, AR AR T R s i 3
PR B RS 22 Fh AR B TS  , DLR Y B, 3¢
FERIRIBYT B T 1T 35 B PR s FE 8 B e b 4 o) A
Hh AT B AT BE, R S B 4 M
HEEE S AR U SUNRRT e A AR, 158 T e
5y ZEAURRE , RIS AN i BRI, G R 1R 4
YEF 2 ERE T2DM JBE 1 — LR 250, AR ST
B W EETR AR5 — B SUNCRE AR k) 2k 2 R R i
BRI, R BR  BARIT 12 JiJE, BEm
FPG 2hPG K HbAlc B T, &5 2 /N I A 1Y)
WAV i B2 K 125 AW , T 8 53 S S Jok 174 45 25
MHGPE PR I 2 2 20 WA I A B HE 2% 1 HE 4 B AR
WAEMEA L R P ik B AL 4 1 (9% ) % AR
OB, JCEE RAR MU R A 3R ixiRI T &
TR, 12 JAMIRYY BARX 2SI C OK PTG
Wk &/ G 2 /N C IOK A R TH S,
ZESETCGIT 2T AR S ZHAPTHE 2L (HOMA-IR)
AE T S BRI 1 5 22 BRI HE B ( HOMA-IS ) B i 7+
1R, BRI B AT IR R ) ZE AR, B bR X f
TR R A R 42Uk B i 2 Bl FHACR

SCEERSRIA YT AT 2 PRI R AR BMIT
TR SRV E I AEIR YT RS 2 P iR B 8, Hax
PR AR T (A FH 5 R SRR ) PR E 48 %50 ( BMI)
SLEMIOG, 16 HE R OAE b R T R B I g
BE ) TG TC \LDL ¥A7 B&AIK, $& /51Z36 97 7 R ik
A LAFE—E R b s 1 i A0 g 2L, 5 [ AMF oY
FAAF R MR P o S L, DD IR B 4
JRLAG B 384N A R 2 4% g I 2R A BURE | I B Y
03 T LA/ iR B 1 X J 5 T B A B 45 , E 2% i
B AR

UTAE S IT 22 BRI 1 1 SN AT LAAE Ay fi i i
FE45 B, 30 T LAY W 3 3 DL e 2 F A i 3 T )
B BRI E X AR A R, s R b,
oy Jik e B B AL A MIE R T B R 4 T
e SCEEACRA AT DA i AR AR IR 2R A A, B0
CRP (A= B 00 DT 38 fin /0N LB S5 B 400 i ) K
. HOBUIRIA YT X BR R 2R 3 M sZ i, B R A
ALY (H Adamia > AN O IE G A M A

o Ao, gt 12 J8 AR IR — FF XU
BITIG RN ARER R 17K P81 W 1 m . A WF5E
W& B, FETR K A — B XU A B3R )T 1l LA
TR TN TNF-a K, 5 ESMFFEARSF 22

B S 55 26 B, SE SER RER A — H OB B4
FAEMBE IARTE AR 7 AR 45 2 W T E
T HOBUIC, FL A OB T 4 i PRS2 AN K
E— 2GRS T 3 FEAS A IR YT O b i i) 32 5
HuAE AR SOULER T 452 FISC FETIB K, SR FH — F BUIK
IRIT 12 JAJE B NS TE bR, 45 R Bon 1535
ABRRSE , 3 i s AR B KA s T R R
Fha# B2 5 %A G273 3, C IO mr o i
A8k, TG, TC,LDL 3074 LA #E a2 =
S, HDL JoBH A8 Ak, 4% R F 5 I, B TNF 2801 T
EAN IREBCE HEHTLER CRP S HT LI WAs Ak, i
IR FERARRE Wk R E— 2D R R T R B
FE T IRSI AL o B R B K AR S .

25 L RTIR R F HEREAR  1 2 RO PR R
Zead WEERR IR A — B XUIRAYIAYT , il ok KA
MRS, FEE Sy B i he AR I 3L R
Al SRAFRF A | %07 e ]l ad T 34 B i PR
LA B el R 5 AP RVE T, i iR AR 25 Bl
FeAsE F S ZERR RIS ATS T LAAE — RE s [] N RE R A7 ALE

SE Lk

(1] K& A%t 5.2 Rk A5 & f s B 4
ALK AR []]. P TR E & 4 &, 2002,36
(3):191-194.

[2] Park JY,Lee KU,Kim CH,et al.Past and current obesity
in Koreans with non-insulin-dependent diabetes mellitus
[ J].Diabetes Res Clin Pract,1997,35(1) :49-56.

[3] Gracia Arnaiz M.Obesity as disease and as social problem
[J].Gac Med Mex,2010,146(6) :389-396.

(4] &4%E, ¥, HER,F FH0E 2 B8 EEER
AR X AES > [I]. PR ERMEE,
2005,21(1) :65-66.

[5] Birch LL,Davison KK.Family environmental factors influ-
encing the developing behavioral controls of food intake
and childhood overweight [ J . Pediatr Clin North Am,
2001,48(4) :893-907.

[6] Fehse F,Trautmann M, Holst JJ.Exenatide augments first-
and second-phase insulin secretion in response to intrave-
nous glucose in subjects with type 2 diabetes[ J ].Journal
of Clinical Endocrinology and Metabolism,2005,90(11) :
5991-5997.



P EFAFRE217THET AE A5 EE 4B

[7]

[10]

[11]

[12]

[13]

[15]

[16]

Xu G, Stoffers DA, Habener JF, etal. Exendin-4 stimulates
both  beta-cell replication neogenesis, resulting in
increased beta-cell mass improved glucose tolerance in di-
abetic rats| J].Diabetes, 1999 ,48(12) :2270-2276.
De Heer J, Holst JJ.Sulfonylurea compounds uncouple the
glucose dependence of the insulinotropic effect of glucagon-
like peptide 1[ J].Diabetes,2007,56(2) :438-443.
Buse JB,Henry RR,Han J,et al.Effects of exenatide (ex-
endin-4) on glycemic control over 30 weeks in sulfony-
lurea-treated patients with type2 diabetes [ J]. Diabetes
Care,2004,27(11) :2628-2635.
DeFronzo RA, Ratner BE, Han J, et al.Effects of ex-
enatide ( exendin-4) on glycemic control and weight over
30 weeks in mefformin-treated patients with type 2 dia-
betes[ J].Diabetes Care,2005,28(5) :1092-1100.
Kendall DM, Riddle MC, Rosenstock J, et al.Effects of
exenatide ( exendin-4 ) on glycemiec control over 30
weeks in patients with type 2 diabetes treated with met-
formin and a sulfonylurea [ J ]. Diabetes Care, 2005, 28
(5) :1083-1091.
Klonoff DC,Buse JB,Nielsen LL,et al.Exenatide effects
on diabetes, obesity, cardiovascular risk factor and
hepatic biomarkers in patients with type2 diabetes
Treated for 3 years[ J].Curr Med Res Opin, 2008, 24
(1):275-286.
Choi SH,Hong ES, Lim S.Clinical implications of adipo-
cytokines and newly emerging metabolic factors with re-
lation to insulin resistance and cardiovascular health[ J].
Front Endocrinol ( Lausanne) ,2013,21(4) :97-104.
Arita Y, Kihara S, Ouchi N.Paradoxical decrease of an
adipose-specific protein, adiponectin, in obesity[ J ].Bio-
chem Biophys Res Commun,2012,425(3) :560-564.
Yamauchi T, Kamon J, Waki H.The fat-derived hormone
adiponectin reverses insulin resistance associated with
both lipoatrophy and obesity[ J].Nature Medicine,2001,
7(8) :941-946.
Halleux CM TM, Delporte ML.Secretion of adiponectin and

regulation of apM1 gene expression in human visceral adi-

[17]

[18]

[19]

[23]

[24]

373

pose tissue [ J ]. Biochem Biophys Res Commun, 2001, 288
(5) :1102-1107.

Maeda N, Funahashi T.PPARgamma ligands increase ex-
pression and plasma concentrations of adiponectin, an
adipose-derived protein [ J ]. Diabetes, 2001, 50 (9) .
2094-2099.

Kaltenbach S, Weisser M, Haas C, et al. Adiponectin re-
ceptor gene expression in human skeletal muscle cells is
not regulated by fibrates and thiazolidinediones[ J | .Int J
Obes( Lond) ,2005,29(7) :760-765.

H Quan,Gao Y,Zhang H,et al.Exenatide enhances INS-1
rat pancreatic cell mass by increasing the protein levels of
adiponectin and reducing the levels of C-reactive protein
[ J].Molecular Medicine Reports, 2014,10(5) ;2447-2452.

Derosa G,Putignano P,Bossi AC,et al.Exenatide or glimepiride
added to metformin on metabolic control and on insulin resist-
ance in type 2 diabetic patients[J].Eur J Pharmacol ,2011,666
(1-3) :251-2%.

Kanda Y ,Matsuda M, Tawaramoto K, et al.Effects of sul-
fonylurea drugs on adiponectin production from 3T3-L1
adipocytes ; Implication of different mechanism from pio-
glitazone[ J ]. Diabetes Res Clin Pract, 2008, 81 (1) :
13-18.

Adamia N, Virsaladze D, Charkviani N, et al. Effect of
metformin therapy on plasma adiponectin and leptin
levels in obese and insulin resistant postmenopausal fe-
males with type 2 diabetes [ J ]. Georgian Med News,
2007, (145) :52-55.

Giuseppe, Derosa, Ivano G, et al. Variation in inflammatory
markers and glycemic parameters after 12 months of ex-
enatide metformin  treatment

plus compared  with

metformin alone: a randomized placebo-controlled trial

[ J].Pharmacotherapy,2013,33(8) :817-826.

A&, R, 2R F I IT A &R MR

KB Zra Z Fa Re by B Fe94E R [J].F

EExHFEFLE,2014,33(3) :315-318.
(AL it HhiE)



