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ÅIncidence of obesity, metabolic syndrome, hypertension and

Type II diabetesmellitus, characterized by insulin resistance

and compensatory hyperinsulinemia, is reaching alarming

rates in the developedworld -- 65% of adults in the US are

overweight (BMI > 25), 30% are obese(BMI> 30)

(Haffner SM, 2006, Am J Med; Flier JS, 2004, Cell; Muoio et al, 2006

Annu RevBiochem; Calle et al, 2004, Nat RevCancer)

ÅA crosstalk between insulin and angiotensin II (ANG II) in

the pathogenesisof cardiovascular and renal pathologies in

thesediseasesis increasingly recognized.

ÅANG II, a typical G protein-coupledreceptor agonist,hasalso

beenimplicated in promoting insulin resistence

(SowersJR, 2004, Am J Physiol Heart Circ Physiol; Aguilar et al, 2006,

Drugs; Haffner SM, 2006, Am J Med; Hunyadyet al, 2006, Mol Endocrinol)

Obesity, insulin, GPCRs and Cancer



ÅEpidemiological studies have linked hyperinsulinemia

and Type II diabeteswith increasedrisk for developing a

variety of clinically aggressivecancers, including

pancreatic ductal adenocarcinoma(Chari et al, 2005,Gastroenterology;

Huxley et al, 2005, Br J Cancer; Larssonet al, 2006, Am J Clin Nutr),

colon (Bowerset al, 2006, Am J Epidemiol; Elwing et al, 2006, Am J

Gastroenterol; Seowet al, 2006J Natl CancerInst

prostate(Hammarstenet al, 2005, Eur J Cancer)

breastand endometrial (Renehanet. al. 2006, TrendsEndocrinol Metabol)

ÅAdministration of ACE inhibitors protect against various

cancers(Leveret al, 1998, Lancet; Uemuraet al, 2005, Mol CancerTher)

ÅGPCRs have been implicated in autocrine/paracrine

stimulation of cancer cells (Rozengurt,1986, Science; Rozengurtet.al, 1992

CancerRes; Rozengurt,2002TrendsEndocrinol Metabol; Rozengurt,J Cell Physiol2007)
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The largest receptor family in 

the genome

Multiple Biological functions

ÅEndocrine and exocrine glands

ÅSmooth muscle motility

ÅNeurotransmission

ÅDevelopment

ÅCell growth 

ÅOncogenesis

Targets for multiple drugs
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ÅAngiotensin

ÅBombesin/GRP

ÅBradykinin

ÅCholecystokinin

ÅEndothelin

ÅGalanin

ÅGastrin

ÅLysophosphatidic acid (LPA)

ÅNeuropeptide Y

ÅNeurotensin

ÅVasopressin

GPCR agonists act as Potent Cellular Growth Factors 

G1 S G2 M G1

G0

(reviewed by Rozengurt E; Trends Endocrinol Metab, 2002)



Insulin potentiates DNA synthesis induced 

by GPCR agonists in Swiss 3T3  cells

(Rozengurt E, Sinnett-Smith J. PNAS1983, 

80:2936-2940)

(Rozengurt E, Legg A, Pettican P. PNAS 

1979, 76:1284-7) 

Vasopressin

(Woll PJ, Rozengurt E. Growth Factors, 

1988, 1:75-83)
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Bradykinin
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Ca2+ signaling provides a 

functional assay for Gq-coupled

receptors
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GPCR-induced [Ca2+]i responses in pancreatic cancer cell lines

- indicates no [Ca2+]i response;   

+ weak response  (< 200nM);    

++ strong response (>200nM)
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OBJECTIVE:

Identify  crosstalk 

mechanisms between 

insulin and GPCR signaling 

in human ductal pancreatic 

cancer cells



Insulin potentiates  Ca2+ signaling induced 

by bradykinin (BK) in BxPc -3 cells
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Insulin potentiates  Ca2+ signaling by GPCR 

agonists in human Pa Ca cells
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Insulin potentiates  GPCR-induced Ca2+ signaling in a 

dose-dependent manner
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Calcium Fluorescence

Panc-1

Ryder NM, Guha S , Hines OJ, Reber HA and Rozengurt E; Journal of Cellular Physiology 186:53-

64 (2001)

Basal Neurotensin 10 nM


