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TRIPEPTIDE COMPOSITIONS AND  

METHODS FOR TREATMENT OF DIABETES 

[0001] This application claims the benefit of U.S. Provisional Patent Application No. 

61/441,748 filed February 11, 2011.  The provisional application is hereby incorporated by 

reference in its entirety. 

Statement of Government Interest 

[0002] This invention was made with government support under HL68878 and HL89544 

awarded by the National Institutes of Health (NIH).  The government has certain rights in the 

invention. 

Field of the Invention 

[0003] The present invention is directed to peptide compositions and methods of using the 

peptide compositions to treat prediabetes, diabetes, obesity, high blood pressure and 

metabolic syndrome. 

Background 

[0004] Our bodies turn the food we eat into the sugar glucose.  Blood transports glucose to 

cells which convert it into energy.  Normally, a protein hormone called insulin controls the 

level of glucose in the blood.  When there are defects in insulin production, insulin action, or 

both, high levels of glucose in the blood result.  Diabetes is the group of diseases 

characterized by these defects.   

[0005] The three most common forms of diabetes are type 1 diabetes, type 2 diabetes and 

gestational diabetes.  Type 1 diabetes (previously known as insulin-dependent diabetes 

mellitus or juvenile-onset diabetes) usually develops in childhood or adolescence.  It occurs 

when the body’s immune system destroys the cells of the pancreas that produce insulin.  

People with type 1 diabetes must monitor the level of sugar in their blood multiple times a 

day and take insulin (via injections or a pump) to maintain an appropriate level.  Gestational 

diabetes occurs when pregnant women become intolerant to glucose.  Gestational diabetes 

also requires treatment to maintain appropriate glucose blood levels and avoid complications 

in the infant.  Woman who have gestational diabetes are at increased risk for developing type 

2 diabetes. 
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therefore it may induce weight loss.  Two GLP-receptor agonists/analogues are currently 

approved for treatment of type 2 diabetes mellitus, exenatide (Byetta®), and liraglutide 

(Victoza®) and others are in clinical development.  A once-weekly formulation of exenatide 

(Bydureon®) has also been approved.  See, Barnett et al., Diabetes, Obesity and Metabolism. 

accepted article published online (2011). 

[0014] In addition, studies have demonstrated that agonists of the GLP-1 receptor also 

effect cardiovascular related functions such as  heart rate and blood pressure. See, Grieve et 

al., British J. Pharm., 157a: 1340-1351 (2009).  In a particular study, Dahl salt-sensitive 

(DSS) rats were fed a high salt diet and treated with an exenatide mimetic (AC3174) alone or 

in combination with an ACE inhibitor (captopril).  AC3174 had anti-hypertensive, insulin-

sensitizing, and renoprotective effects comparable to that of captopril. See, Liu et al., 

Cardiovascular Diabetology, 9(32): 1-10 (2010). 

[0015] There thus exists a need in the art for new treatments for prediabetes, diabetes and 

their complications.  There also exists in the art a need for new treatments for obesity, high 

blood pressure and metabolic syndrome. 

Summary 

[0016] The present invention provides products and methods for treating prediabetes, 

diabetes, obesity, high blood pressure, metabolic syndrome, poor glycemic control, and 

reduced insulin secretion. 

[0016a] Specifically, the present invention provides the use of at least one peptide 

consisting of the amino acid sequence GGL, GLG, LGL, LLG, LGG or GLL, or a 

pharmaceutically acceptable salt of the peptide, in the manufacture of a medicament for the 

treatment of diabetes or a complication associated with diabetes, 

 wherein the condition is selected from prediabetes, diabetes, obesity, high blood 

pressure, metabolic syndrome, poor glycemic control, or reduced insulin secretion; and 

the use of at least one peptide consisting of the amino acid sequence GGL, GLG, LGL, LLG, 

LGG or GLL, or a pharmaceutically acceptable salt of the peptide in the manufacture of a 

medicament for preventing, reducing or ameliorating a diabetes associated complication. 

[0016b] The present invention also provides the use of at least one peptide consisting 

of the amino acid sequence GGdL, GdLG, GdLL, GLdL, GdLdL, dLLG, LdLG, dLdLG,  

dLGG, dLGL, LGdL, or dLGdL, or a pharmaceutically acceptable salt of the peptide, in the 
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manufacture of a medicament for the treatment of diabetes or a complication associated with 

diabetes, 

wherein the condition is selected from prediabetes, diabetes, obesity, high blood 

pressure, metabolic syndrome, poor glycemic control, or reduced insulin secretion. 

[0016c] Also provided by the present invention is an oral dosage form consisting 

essentially of at least one peptide consisting of the amino acid sequence GGL, GLG, GLL, 

GGdL, GdLG, GdLL, GLdL, GdLdL, dLLG, LdLG, dLdLG,  dLGG, dLGL, LGdL or 

dLGdL, or a pharmaceutically acceptable salt of the peptide, and a pharmaceutically 

acceptable excipient, when used in the treatment of diabetes or a complication of diabetes; 

and a kit adapted to administer an oral dosage form consisting essentially of at least one 

amino acid sequence selected from GGL, GLG, GLL, GGdL, GdLG, GdLL, LLG, LGL, 

LGG, GLdL, GdLdL, dLLG, LdLG, dLdLG,  dLGG, dLGL, LGdL or dLGdL, or a 

pharmaceutically acceptable salt of the peptide, and a pharmaceutically acceptable excipient, 

wherein the kit, when used, provides treatment of diabetes of a condition associated with 

diabetes comprises the composition, instructions for administration of the composition and a 

device for administering the composition to the patient. 

[0017] The invention provides a method for treating a condition comprising administering 

to a patient an effective amount of a composition comprising at least one peptide consisting 

of the amino acid sequence GGL, GLG, LGL, LLG, LGG or GLL, or a pharmaceutically 

acceptable salt of the peptide, wherein the condition is prediabetes, diabetes, obesity, high 

blood pressure, metabolic syndrome, poor glycemic control, or reduced insulin secretion.  In 

addition, the invention provides a method for treating a condition comprising administering 

to a patient an effective amount of a composition comprising at least one peptide consisting 

of the amino acid sequence GGdL, GdLG, GdLL, GLdL, GdLdL, dLLG, LdLG, dLdLG,  

dLGG, dLGL, LGdL, or dLGdL, or a pharmaceutically acceptable salt of the peptide, 

wherein the condition is prediabetes, diabetes, obesity, high blood pressure, metabolic 

syndrome, poor glycemic control, or reduced insulin secretion.   

[0018] Also provided is a method of preventing, reducing, or ameliorating a diabetes-

associated complication in a diabetic patient comprising administering to the patient an  
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Claims 
We claim: 

1.  The use of at least one peptide consisting of the amino acid sequence GGL, GLG, 

LGL, LLG, LGG or GLL, or a pharmaceutically acceptable salt of the peptide, in the 

manufacture of a medicament for the treatment of a condition selected from prediabetes, 

diabetes, obesity, high blood pressure, metabolic syndrome, poor glycemic control, or 

reduced insulin secretion or for the treatment of a complication associated with diabetes. 

 

2.  The use of at least one peptide consisting of the amino acid sequence GGdL, 

GdLG, GdLL, GLdL, GdLdL, dLLG, LdLG, dLdLG, dLGG, dLGL, LGdL, or dLGdL, or a 

pharmaceutically acceptable salt of the peptide, in the manufacture of a medicament for the 

treatment of a condition selected from prediabetes, diabetes, obesity, high blood pressure, 

metabolic syndrome, poor glycemic control, or reduced insulin secretion or for the treatment 

of a complication associated with diabetes. 

 

3.  The use according to claim 1 or claim 2, wherein the condition is prediabetes. 

 

4.  The use according to claim 1 or claim 2, wherein the condition is diabetes. 

 

5.  The use according to claim 1 or claim 2, wherein the condition is obesity. 

 

6.  The use according to claim 1 or claim 2, wherein the condition is high blood 

pressure. 

 

7.  The use according to claim 1 or claim 2, wherein the condition is metabolic 

syndrome. 

 

8.  The use according to claim 1, wherein the use comprises at least the peptide 

consisting of the amino acid sequence GGL. 



 

28 

 

 

9.  The use according to claim 1, wherein the use comprises at least the peptide 

consisting of the amino acid sequence GLG. 

 

10.  The use according to claim 1, wherein the use comprises at least the peptide 

consisting of the amino acid sequence LGL. 

 

11.  The use according to claim 1, wherein the use comprises at least the peptide 

consisting of the amino acid sequence LLG. 

 

12.  The use according to claim 1, wherein the use comprises at least the peptide 

consisting of the amino acid sequence LGG. 

 

13.  The use according to claim 1, wherein the use comprises at least the peptide 

consisting of the amino acid sequence GLL. 

 

14.  The use according to claim 2, wherein the use comprises at least the peptide 

consisting of the amino acid sequence GGdL. 

 

15.  The use according to claim 2, wherein the use comprises at least the peptide 

consisting of the amino acid sequence GdLG. 

 

16.  The use according to claim 2, wherein the use comprises at least the peptide 

consisting of the amino acid sequence GdLL. 

 

17.  The use according to claim 2, wherein the use comprises at least the peptide 

consisting of the amino acid sequence GLdL. 
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18.  The use according to claim 2, wherein the use comprises at least the peptide 

consisting of the amino acid sequence GdLdL. 

 

19.  The use according to claim 2, wherein the use comprises at least the peptide 

consisting of the amino acid sequence dLLG. 

 

20.  The use according to claim 2, wherein the use comprises at least the peptide 

consisting of the amino acid sequence LdLG. 

 

21.  The use according to claim 2, wherein the use comprises at least the peptide 

consisting of the amino acid sequence dLdLG. 

 

22.  The use according to claim 2, wherein the use comprises at least the peptide 

consisting of the amino acid sequence dLGG. 

 

23.  The use according to claim 2, wherein the use comprises at least the peptide 

consisting of the amino acid sequence dLGL. 

 

24.  The use according to claim 2, wherein the use comprises at least the peptide 

consisting of the amino acid sequence LGdL. 

 

25.  The use according to claim 2, wherein the use comprises at least the peptide 

consisting of the amino acid sequence dLGdL. 

 

26.  The use of at least one peptide consisting of the amino acid sequence GGL, GLG, 

LGL, LLG, LGG or GLL, or a pharmaceutically acceptable salt of the peptide in the 

manufacture of a medicament for preventing, reducing or ameliorating a diabetes associated 

complication. 
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27.  The use of at least one peptide consisting of the amino acid sequence GGdL, 

GdLG, GdLL, GLdL, GdLdL, dLLG, LdLG, dLdLG, dLGG, dLGL, LGdL or dLGdL, or a 

pharmaceutically acceptable salt of the peptide in the manufacture of a medicament for 

preventing, reducing or ameliorating a diabetes associated complication. 

 

28.  The use according to claim 26 or claim 27, wherein the diabetes-associated 

complication is a cardiovascular disease, chronic kidney disease, kidney failure, bladder 

problems, erectile dysfunction, gastroporesis, an eye disease, a diabetic neuropathy, foot or 

skin ulcers, or lower extremity amputation. 

 

29.  The use according to any one of claims 1-28, wherein the peptide is acetylated at 

the N-terminus. 

 

30.  The use according to any one of claims 1-28, wherein the peptide is amidated at 

the C-terminus. 

 

31.  The use according to any one of claims 1-28, wherein the peptide is acetylated at 

the N-terminus and amidated at the C-terminus. 

 

32.  The use of any one of claims 1-31, wherein the medicament is formulated for 

oral, intraperitoneal, ocular, intradermal, intranasal, subcutaneous, intramuscular or 

intravenous administration. 

 

33.  The use of any one of claims 1-31, wherein the medicament is formulated for oral 

administration. 

 

34.  The use of any one of claims 1-31, wherein the medicament is formulated for 

intraperitoneal administration.  

 
























































