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(57) ABSTRACT 

Methods for increasing urine flow are disclosed, comprising 
administration of an effective amount of GLP-1, an exendin, 
or an exendin or GLP-1 agonist. Methods for increasing uri 
nary Sodium excretion and decreasing urinary potassium con 
centration are also disclosed. The methods are useful for 
treating conditions or disorders associated with toxic hyper 
Volemia, Such as renal failure, congestive heart failure, neph 
rotic syndrome, cirrhosis, pulmonary edema, and hyperten 
sion. The present invention also relates to methods for 
inducing an inotropic response comprising administration of 
an effective amount of GLP-1, an exendin, or an exendin or 
GLP-1 agonist. These methods are useful for treating condi 
tions or disorders that can be alleviated by an increase in 
cardiac contractility Such as congestive heart failure. Pharma 
ceutical compositions for use in the methods of the invention 
are also disclosed. 

15 Claims, 18 Drawing Sheets 

MYLAN INST. EXHIBIT 1017 PAGE 1MYLAN INST. EXHIBIT 1017 PAGE 1
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 8,759,291 B2 
Page 2 

(56) References Cited 

OTHER PUBLICATIONS 
Göke et al., Exedin-4 is a High Potency Agonist and Truncated 
Exenin-(9-39)-amide an Antagonist at the Glucagon-like Peptide 
1-(7-36)-amide Receptor of Insulin-secreting B Cells, J. Biol. Chem. 
268(26): 19650-19655 (1993). 
Knudsen et al., Potent Derivatives of Glucagon-like Peptide-1 with 
Pharmacokinetic Properties Suitable for Once Daily Administration, 
J. Med. Chem.43:1664-1669 (2000). 
Kolligs et al., Reduction of the Incretin Effecty in Rats by the 
Glucagon-Like Peptide 1 Receptor Angatonist Exendin (9-39) 
Amide, Diabetes 44:16-19 (1995). 
Malhotra et al., Exendin-4, a new peptide from Heloderma suspectum 
venom, potentiates cholecystokinin-induced amylase release from 
rat pancreatic acini, Regulatory Peptides 41:149-156 (1992). 
Montrose-Rafizadeh et al., Structure-Function Analysis of Exendin-4 
/ GLP-1 analogs, Diabetes 45(Suppl. 2): 152A (1996). 
O'Halloran et al., Glucagon-Like Peptide-1 (7-36)-NH: a physi 
ological inhibitor of gastric acid secretaion in man, J. Endocrinology 
126:169-173 (1990). 
Orskov et al., Biological Effects and Metabolic Rates of Glucagon 
like Peptide-1 7-36 Amide and Glucagonlike Peptide-1 7-37 in 
Healthy Subjects are Indistinguishable, Diabetes 42:658-661 (1993). 
Raufman et al., Exendin-3, a Novel Peptide from Heloderma hor 
ridum Venom, Interacts with Vasoactive Intestinal Peptide Receptors 
and a Newly Described Receptor on Dispersed Acini from Guinea 
Pig Pancreas, J. Biol. Chem., 266(5):2897-2902 (1991). 
Raufman et al., Truncated Glucagon-Like Peptide-1 Interacts with 
Exendin Receptors in Dispersed Acini from Guinea Pig Pancreas, J. 
Biol. Chem. 267(30):21432-21437 (1992). 
Schepp et al., Exendin-4 and Exendin-(9-39)NH: Agonist and 
Antagonist, Respectively, at the Rat Parietal Cell Receptor for 
Glucagon-Like Peptide-1-(7-36)NH2, Eur: J. Pharm. 269:183-191 
(1994). 

Schinzel et al., The Phosphate Recognition Site of Escherichia coli 
Maltodextrin Phosphorylase, FEBS Letters 286:125-128 (1991). 
Schjoldager et al., GLP-1 (Glucagon-like Peptide 1) and Truncated 
GLP-1, Fragments of Human Proglucagon. Inhibit Gastric Acid 
Secretion in Humans, Digestive Disease and Sciences 34(5):703-708 
(1989). 
Singh et al., Use of I-Y|Exendin-4 to characterize receptors on 
dispersed pancreatic acini and gastric chief cells from guinea pig, 
Regulatory Peptides 53:47-59 (1994). 
Tang-Christensen et al., Central administration of GLP-1-(7-36) 
amide inhibits food and water intake in rats, Am. J. Physiol. 
271:R848-R856 (1996). 
Thorens et al., Expression cloning of the Pancreatic B Cell Receptor 
for the gluco-incretin hormone glucagon-like peptide 1. Proc. Natl. 
Acad. Sci. USA 88:8641-8645 (1992). 
Thorenset al., Cloning and Functional Expression of the Human Islet 
GLP-1 Receptor, Diabetes 42:1678-1682 (1993). 
Turton et al., A Role for Glucagon-like peptide-1 in the central 
regulation of feeding, Nature 379:69-72 (1996). 
Wang et al., Glucagon-like Peptide-1 is a Physiological incretin in 
Rat, J. Clin. Invest. 95:417-421 (1995). 
Wettergren et al., Truncated GLP-1 (Proglucagon 78-107-Amide) 
Inhibits Gastric and Pancreatic Functions in Man, Digestive Diseases 
and Sciences 38(4):665-673 (1993). 
Whims et al., Gastric emptying, Glucose Responses, and Insulin 
Secretion after a Liquid Test Meal: Effects of Exogenous Glucagon 
Like Peptide-1 (GLP-1-(7-36) Amide iNType 2 (Noninsulin-Depen 
dent) Diabetic Patietns, J. Clin. Endocrinol Metab. 81(1):327-332 
(1996). 
Young et al., Preclinical Pharmacology of Pramlintide in the Rat: 
Comparisons with Human and and Rat Amylin, Drug Development 
Research 37:231-248 (1996). 

* cited by examiner 

MYLAN INST. EXHIBIT 1017 PAGE 2MYLAN INST. EXHIBIT 1017 PAGE 2
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Jun. 24, 2014 Sheet 1 of 18 US 8,759,291 B2 

Response of MAP to GLP-1 

-- 165 g GP1 
-o- 16.5g GP1 
-- 1.65 g GLP1 
-- 0.165g GLP1 
-0-0.0165 g GLP 

100 

-15 -10 -05 OO 5 10 1.5 20 25 

hours post v dose 

FIGURE 1A 

    

    

  

MYLAN INST. EXHIBIT 1017 PAGE 3MYLAN INST. EXHIBIT 1017 PAGE 3
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Jun. 24, 2014 Sheet 2 of 18 US 8,759,291 B2 

Dose-response curve 
MAP to GP-1 

300 
EDss 1.2-0.27.u. 

logy dose (pg) 

FIGURE 1B 

  

MYLAN INST. EXHIBIT 1017 PAGE 4MYLAN INST. EXHIBIT 1017 PAGE 4
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 8,759,291 B2 Sheet 3 of 18 Jun. 24, 2014 U.S. Patent 

notropic effect of GLP-1 
140 

30 

FIGURE 2 

  

MYLAN INST. EXHIBIT 1017 PAGE 5MYLAN INST. EXHIBIT 1017 PAGE 5
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


