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1 PEBZE45iEE GLP1 S5 S@ K

GLP1 Z (RSP o L AE PR AR ZH A, 7ETE K BRI
/NERIBRARZHZ R, GLPT 32K mRNA {UFF 75 T 5 £ 2% 53 b
A, GLPT SZAAZE B 20 A JL-F- 5 1 R A A Al e] o A
JER R - A AEARBLAY 43 A, (B2 GLP1 SZ K RIK T £ 52 5|
ARIRLAKE A BB 3 e R 3 ) . GLPL SZ AR J8 T G
AR AR F R, S sh & G &5 [ (stimulatory heterotri-
meric G protein, Gs) #H3i% , 24 GLP1 5 HZ K4 &5, 6 IR
HRRIFLHE (adenylate cyclase, AC) , 51 & it PN R B 11 B2 ( cy-
clic AMP, cAMP) 411, cAMP 3 — 253800 T W 200 & 1A
FHEF1HE A (protein kinase A, PKA) FIELHHL cAMP {5 4L
A4 3 H (exchange protein directly activated by cAMP,
EPAC) . @ 4ilfitdH GLP1 #47% Ca® " 538 i R BE 15 2R ik
2 PKA I EPAC 372177 PKA 31 cAMP B2 JC
2558 (cAMP response element binding, CREB) [ %5 5 7%
P, VRS R ZARJEY) 2 ( insulin receptor substrate 2,IRS2)
Fik, RWA BT WoR, A K A9 GLPL (1 pmol-L™")
A 5 A0 AT R 28 cAMP RABIRY PKA 42"

530b, GLP1 K5t e A KT B A ML ( Bcellu-
lin) B{EE i 4 R E EHHF 9 (matrix metalloproteinase-9 , MMP-9 )
J2 20U 28 Bz A2 K N T 52 44 (epithelial growth factor receptor,
EGFR) "' EGFR J475 B S Wk LA 3 34 ( phosphatidyl inosi-
tol 3-kinase, PI3K) M H. T iiE i PKB/Akt Fll 22 24 B v% AL &
W P38, P38
MAPK) =" i 9 Akt 0] LB 11 3k £ 5 R T 01
(forkhead box O1,FoxO1) #E AAMBEA% A , 7= 25 20 ML AR HE T , 2
TR FoxO1 X iR -+ 38 % [ JHHE 1 (pancreatic duodenal
homeobox-1,Pdx1) £ FoxA2 F4MEIFEH . ikl R b4 s
S A SR DR Px BEAE IR 52 6 B 5 2R 43 WA AR R D) e 114
— S R DR Y A, TR B 3R 2 W IR R A A
IEF 2, GLP1 iR nTLIGE T FIRHTA T E AR 2 R AHCZ K 2
(lamin associated polypeptide 2) #1 Bel-2, 1% #% K -F «B (nu-
clear factor-xB,NF-«kB) Jig 2 W1 PE , e i 19 £ 2% 5306 4t M
MIAEE (B 1) .
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1. BREMmMESEHK 1(GLPL) KUYATRBES WA
BEiBIEFNIN BE RO 4 B 15 S B%. PKA. % (340 A; EPAC B4
B cAMP T ALY 2242 2K 11 ; CREB : cAMP R 245 G445 4 46 115 IRS2  Ji
B EZRIRY 2 MMP 3% 5 42 J@ 25 (1 i ; EGFR : 38 J2 A K I 1 7 4k
PI3K . i i Bk AL 3 841 ; P38 MAPK : 22 %4 Ji7 76 £k 2K 1 4 g P38
FoxO1 : X3k 5% 5 [HF O1 5 Pdxl : HRAR-+ 35 15 [FJIHAHE 1 ; caspase 3: Ji
KA 3 TCFTL2 5 1 7 25004 2 s MEK ;22 54 IS0 T 45 11 38
FiF 0 35HE ; ERK . 40M4ME 5 M T8 ; B-catenin: B-BREE .
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FIT AT 225 WA I B4 ) /R o 26 B FoxO1
ST I A I R AN A . P340, GLP fE#S 14
FoxO1 [FHI#E 5 Pdx] FI FoxA2 fg #3517, I HL7E 2825 19
FoxO1 2235 3 1 40 i v, Pdx] 1 FoxA2 1 3 1 410 1
it Px1 J& AR IR A0 2R B pe i PR T, RIS S R 73
PRI R AL S0 ek L At S R T 1 i
Pdxl KHEAEF . RS0t % B0, B k4 76 1 T4 S it
B Pdxl SR B L, e 2240 I am s c i o ok ™, B
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HAEEMIER, Pl G2 M SUR A 5 R T, 4000
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R 2 a il T GSK3 1, Tl B 1k 2 1 i
A5 W92 IR R A, S 350 B I 25 I 7E ML B N A e 3t R AR,
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Progress in signal transduction of glucagon-like peptide 1 on
regulating insulin-secreting cell mass and function

GUO Li-Xia, LIU Jian-Hui*, CHEN Gang, DENG Xiao-Hong
(Research Center of Pharmaceutical Chemistry & Chemobiology, Chongqing Technology and
Business University, Chongqing 400067, China)

Abstract; Dysfunction of insulin-secreting cells is an
early pathophysiological defect in type 2 diabetes melli-
tus. Glucagon-like peptide 1 (GLP1) is an incretin hor-
mone displaying glucose-dependent stimulation of insu-
lin gene expression, biosynthesis and secretion, trophic
effects on the insulin-secreting cells, and inhibitory
effects on gastrointestinal motility. Furthermore, GLP1
acts as a growth factor by promoting insulin-secreting
cell survival and proliferation, and inhibiting of insulin-
secreting cell apoptosis. These effects of GLP1 appear to
involve multiple intracellular pathways, including GLP1
receptor-mediated the stimulation of protein kinase A
and exchange protein directly activated by ¢cAMP, or
GLP1 receptor-mediated transactivation of epidermal

growth factor receptor via epidermal growth factor
B-cellulin and metalloproteinases, or GLP1 receptor-
mediated enhancement of Wnt signaling. This paper
summerizes the progress in the molecular mechanisms by
which GLP1 signaling induces insulin-secreting cell
mass expansion and function.

Key words: glucagon-like peptide 1; insulin-secreting
cells; cell proliferation; signal transduction
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