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Contact Information: 
Address PO BOX 208020 

300 Cedar St 

New Haven, CT 06520-8020 

Phone: 1 (203) 937-4943 

Email: varman.samuel@yale.edu 

 

School: Yale School of Medicine 

 

Education: 
xxxx - 01/1991 BS, Cornell University, Ithaca, NY 

xxxx - 01/1995 MD, NYU School of Medicine, New York, NY 

xxxx - 05/2005 PhD, Yale University School of Medicine, Investigative Medicine, New Haven, CT 

 

Career/Academic Appointments: 
07/1995 - 06/1998 Residency, Internal Medicine, University of Chicago Hospitals, Chicago, IL 

07/1998 - 06/2000 Postdoctoral Fellowship, Endocrinology, University of Chicago Hospitals, Chicago, 

IL 

06/2000 - 06/2002 Postdoctoral Fellow, Endocrinology (Medicine), Yale School of Medicine, New 

Haven, CT 

07/2000 - 06/2005 Graduate Student, Investigative Medicine Program, Yale University School of 

Medicine, New Haven, CT 

09/2001 - 12/2001 Lecturer, Molecular Biophysics and Biochemistry, Yale School of Medicine, New 

Haven, CT 

07/2002 - 06/2005 Postdoctoral Associate, Endocrinology (Medicine), Yale School of Medicine, New 

Haven, CT 

09/2002 - 12/2002 Lecturer, Molecular Biophysics and Biochemistry, Yale School of Medicine, New 

Haven, CT 

07/2003 - 06/2020 Attending Physician, Internal Medicine, VA Connecticut Healthcare system, West 

Haven, CT 

09/2003 - 12/2003 Lecturer, Molecular Biophysics and Biochemistry, Yale School of Medicine, New 

Haven, CT 

09/2004 - 12/2004 Lecturer, Molecular Biophysics and Biochemistry, Yale School of Medicine, New 

Haven, CT 
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07/2005 - 06/2011 Assistant Professor, Endocrinology (Medicine), Yale School of Medicine, New 

Haven, CT 

09/2005 - 12/2005 Lecturer, Molecular Biophysics and Biochemistry, Yale School of Medicine, New 

Haven, CT 

09/2006 - 12/2006 Lecturer, Molecular Biophysics and Biochemistry, Yale School of Medicine, New 

Haven, CT 

07/2011 - 06/2031 Associate Professor on Term, Endocrinology (Medicine), Yale School of Medicine, 

New Haven, CT 

 

Administrative Positions: 
2008 - 2011 Co-Director, Mouse Metabolic Phenotyping Center, Yale School of Medicine, New 

Haven, CT 

2013 - Present Section Chief, Endocrinology, VA, VA Connecticut Healthcare System, New Haven, 

CT 

2019 - Present VISN1 Lead for Endocrinology, Specialty Services, VA New England Healthcare 

System, Bedford, MA 

2023 - Present Member, Diabetes/Endocrinology Field Advisory Board, Veterans Affairs, 

Washington, DC 

 

Board Certification: 
2003 - 2023 AB of Internal Medicine, Endocrinology & Metabolism 

2023 - 2033 AB of Internal Medicine, Endocrinology & Metabolism, recertification 

 

Professional Honors & Recognition: 

International/National/Regional 
1991 B.S. with Honors, Cornell University 

1995 Alpha Omega Alpha, New York University School of Medicine 

 

Yale University/Yale School of Medicine/Hospital System 
2007 Clinical and Translational Scholar 

 

Grants/Clinical Trials History: 

Current Grants 
Agency: VA 

I.D.#: BX005790-01A2 

Title: Fructose induced white adipose dysfunction: novel mechanistic insights with 

ketohexokinase antisense oligonucleotide 

Role: Principal Investigator 

Percent effort: N/A 

Total costs: $581,011.00 
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Project period: 10/01/2023 - 09/30/2027 

 

Agency: United States Department of Veterans Affairs 

I.D.#: I01BX005790 

Title: Exploring the mechanisms by which dietary fructose primarily impairs white 

adipose, not hepatic, function: insights from a novel ketohexokinase antisense 

oligonucleotide 

P.I.: Varman Samuel 

Role: PI 

Percent effort: N/A 

Total costs: $581,011.00 

Project period: 10/01/2023 - 09/30/2027 

 

Past Grants 
Agency: Veteran's Administration 

I.D.#: I01 BX000901 

Title: Cellular Mechanisms of Gluconeogenesis in T2DM: Role of pyruvate carboxylase 

Role: Principal Investigator 

Percent effort: N/A 

Total costs: $650,000.00 

Project period: 01/01/2016 - 12/31/2020 

 

Agency: NIAAA 

I.D.#: 1R21AA029457-01 

Title: Exploring mitochondrial flux and lipid compartmentation in vivo to develop new 

therapies for alcoholic liver disease 

P.I.: Varman Samuel 

Role: PI 

Percent effort: N/A 

Total costs: $460,625.00 

Project period: 04/01/2022 - 06/30/2023 

 

Agency: National Institute on Alcohol Abuse and Alcoholism 

I.D.#: R21AA029457 

Title: Exploring mitochondrialflux and lipid compartmentation in vivo to develop new 

therapies for alcoholic liver disease 

P.I.: Varman Samuel 

Role: PI 

Percent effort: N/A 

Total costs: - 

Project period: 05/10/2022 - 04/30/2025 

 

Agency: United States Department of Veterans Affairs 

I.D.#: I01BX000901 
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Title: Cellular mechanisms for increased gluconeogenesis in type 2 diabetes mellitus: 

the role of lipid induced pyruvate carboxylase acetylation in increasing hepatic 

gluconeogenic capacity. 

P.I.: Varman Samuel 

Role: PI 

Percent effort: N/A 

Total costs: - 

Project period: 10/01/2011 - 12/31/2020 

 

Agency: National Center for Advancing Translational Sciences 

I.D.#: K23RR017404 

Title: Mechanism of Fat Induced Hepatic Insulin Resistance 

P.I.: Varman Samuel 

Role: PI 

Percent effort: N/A 

Total costs: - 

Project period: 07/01/2002 - 06/30/2007 

 

Past Clinical Trials 
Agencies: National Institutes of Health 

I.D.#: 1 K23 RR17404-01 

Title: Mechanism of Fat inducted Hepatic Insulin Resistance 

P.I.: Varman Samuel 

Role: Principal Investigator 

Percent effort: 100% 

Total costs: 627950.0000 

Project period: 07/01/2002 - 06/30/2007 

 

Agencies: National Institutes of Health 

I.D.#: U24 DK59365 

Title: Yale Mouse Metabolic Phenotypic Center 

Role: Sub-Investigator 

Percent effort: 13% 

Total costs: 3306667.0000 

Project period: 11/01/2006 - 10/01/2011 

 

Agencies: Yale Center for Clinical Investigation 

I.D.#: Clinical and Translational Science Award (CTSA) 

Title: Cellular Mechanisms for Increased Hepatic Gluconeogenesis in Type 2 Diabetes 

Mellitus 

P.I.: Varman Samuel 

Role: Principal Investigator 

Percent effort: 75% 

Total costs: 132336.0000 
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Project period: 04/01/2007 - 09/30/2008 

 

Agencies: National Institutes of Health 

I.D.#: R24 DK085638 

Title: Genetic and Molecular Mechanisms of NAFLD and Hepatic Insulin Resistance in 

Humans 

Role: Sub-Investigator 

Percent effort: 25% 

Total costs: 8083798.0000 

Project period: 09/01/2010 - 08/01/2015 

 

Agencies: Yale University School of Medicine, American Diabetes Association, Inc. 

I.D.#: 1408014461 

Title: Investigating the Role of the Polyol Pathway in the Central Nervous System 

P.I.: Janice Jin Hwang 

Role: Sub-Investigator 

Percent effort: N/A 

Total costs: - 

Project period: 10/03/2014 - 05/18/2022 

 

Invited Speaking Engagements, Presentations & Workshops Not Affiliated With Yale: 

International/National 
1. "In Vivo Studies of Metabolic Phenotypes: Insights into Novel Targets". IBC Life Sciences Targeting 

Metabolic Disorders, Boston, MA, June 2009. (Oral Presentation) 

2. "Validating Novel Metabolic Targets with Antisense Oligonucleotides: Surprises and Insights". 

Keystone Symposia Therapeutic Modulation of RNA Using Oligonucleotides, Rockwood, CA, June 

2009. (Oral Presentation) 

3. "Mechanisms of Fructose Induced Insulin Resistance". American Diabetes Association Annual 

Scientific Sessions, Orlando, FL, June 2010. (Oral Presentation) 

4. "Mechanisms of Insulin Resistance". 15th Annual Diabetes Update, Christina Care Health System, 

Wilmington, DE, June 2011. (Oral Presentation) 

5. "Lipids and Insulin Resistance". Second International Workshop on Animal Models of Weight Loss 

Surgery, Boston, MA, June 2011. (Oral Presentation) 

6. "Role of DGAT’s in causing insulin resistance". American Diabetes Association Annual Scientific 

Sessions, Philadelphia, PA, June 2012. (Oral Presentation) 

7. "Mechanisms of Lipid Induced Insulin Resistance". Experimental Biology, San Diego, CA, June 2012. 

(Oral Presentation) 

8. "Studies on Fructose Metabolism". Pfizer Research Seminar, Boston, MA, June 2014. (Oral 

Presentation) 

9. "Exploring gluconeogenesis in T2DM: Roles of pyruvate carboxylase and PEPCK". Endocrine Grand 

Rounds, Beth Israel-Deaconess Medical Center, Boston, MA, June 2014. (Oral Presentation) 

10. "Hepatic Steatosis and Hepatic Insulin Resistance". Peking University Tenth Annual Diabetes 

Forum, Beijing, Beijing, June 2015. (Oral Presentation) 
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11. "Nonalcoholic fatty liver disease and insulin resistance". University of Minneapolis, Endocrine 

Conference, Minneapolis, MN, June 2016. (Oral Presentation) 

12. "Insulin Resistance in Skeletal and Cardiac Muscle". 15th Annual World Congress Insulin Resistance 

Diabetes and Cardiovascular Disease, Los Angeles, CA, June 2017. (Oral Presentation) 

13. "Pathogenesis of hepatic insulin resistance and increased gluconeogenesis: It’s the liver’s fault!". 

University of Florida, Pathogenesis of hepatic insulin resistance and increased gluconeogenesis: It’s 

the liver’s fault!, Gainesville, FL, January 2018. (Lecture) 

14. "Proximal Defects in Insulin Signaling account for Hepatic Insulin Resistance". American Diabetes 

Association, Proximal Defects in Insulin Signaling account for Hepatic Insulin Resistance, Orlando, 

FL, January 2018. (Lecture) 

15. "Hepatic Insulin Resistance and NAFLD". University of Washington, Hepatic Insulin Resistance and 

NAFLD, Seattle, WA, January 2019. (Lecture) 

16. "Pathogenesis of hepatic insulin resistance (or how a UofC Endo alum drifted)". University of 

Chicago, Pathogenesis of hepatic insulin resistance (or how a UofC Endo alum drifted), Chicago, IL, 

January 2019. (Lecture) 

17. "Connecting the dots between NAFLD and hepatic insulin resistance.". Case Western Reserve 

University, Connecting the dots between NAFLD and hepatic insulin resistance., Cleveland, OH, 

January 2019. (Lecture) 

18. "Workgroup Memeber". VA/DOD Clinical Practice Guideline Workgroup: Type 2 Diabetes Mellitus, 

VA DOD joint workgrou, November 2021 - August 2023. (Other) 

19. "Type 2 DM: Individualizing Therapies". Veterans Affairs, VA Echo Series, Virtual Presentation to 

National Audience, August 2025. (Lecture) 

20. "MASLD and Hepatic Insulin Resistance: Diacylglycerol is the Proximate Cause for Impaired Insulin 

Action". STP Northeast Regional Symposium at Regeneron Pharmaceuticals, Tarrytown, NY, 

September 2025. (Lecture) 

 

Peer-Reviewed Presentations Given at Meetings Not Affiliated With Yale: 

International/National 
1. Antisense Oligonucleotide Reduction of Hepatic PKCε expression prevents fat-induced hepatic 

insulin resistance. American Diabetes Association Annual Scientific Sessions, Washington, DC, June 

2006. (Other) 

2. Transcription control of phosphoenolpyruvate carboxykinase and glucose 6-phosphatase fails to 

explain hyperglycemia in type 2 diabetes mellitus. American Diabetes Association Annual Scientific 

Sessions, San Francisco, CA, June 2008. (Other) 

3. Fructose Stimulates Hepatic Glycogen Synthesis via Discrete Metabolic and Molecular Pathways. 

American Diabetes Association Annual Scientific Sessions, Boston, MA, June 2015. (Other) 

 

Professional Service: 

Peer Review Groups/Grant Study Sections 
2010 - 2012 Member, VISN1 Career Development Award Review Panel, Ad Hoc member. 

2011 - 2016 Member, Veterans Affairs ENDA Study Section 

2012 - 2014 Member, American Diabetes Association Study Section 



Varman T. Samuel, MD, PhD 

7 

 

Advisory Boards 
2018 - 2020 Expert Panel Member, Diabetes Field Advisory Council, Veteran's Administration, 

As part of the Diabetes Field Advisory Council, Dr. Samuel has helped draft 

guidance on the criteria for use for continuous glucose monitors for veterans, 

inpatient use of personal diabetes devices (e.g. pumps and sensors), and 

technologies for remote patient monitoring. 

2023 - Present Advisor, Diabetes Field Advisory Board, Veterans Affairs, Offers subject matter 

expertise related to the care of patients with diabetes in the VA system 

 

Journal Services 

Reviewer 

2003 - Present Reviewer, Cell 

2003 - Present Reviewer, Cell Metabolism 

2003 - Present Reviewer, New England Journal of Medicine 

2003 - Present Reviewer, Journal of Clinical Investigation 

2003 - Present Reviewer, American Journal of Physiology 

2003 - Present Reviewer, Diabetes 

2003 - Present Reviewer, Diabetes Care 

2003 - Present Reviewer, Journal of Biological Chemistry 

2003 - Present Reviewer, Journal of Clinical Endocrinology and Metabolism 

2003 - Present Reviewer, Journal of Molecular Endocrinology 

2003 - Present Reviewer, Biochimica et Biophysica Acta 

 

Professional Organizations 

American Diabetes Association 

2005 - Present Member, American Diabetes Association 

 

Endocrine Societ 

2021 - Present Member, Endocrine Societ 

 

Yale University / Hospital System 

University 

2006 - 2011 Member, VAMC IACUC 

2019 - Present Committee Member, Geraitrics Section Chief Search Committee, Participate in 

finding, interviewing and assessing candidates for a new section chief for 

Geriatrics 

 

Medical School 

2009 - 2018 Member, M.D.-Ph.D. Faculty Committee 
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Department 

2014 - 2020 Member, Endocrinology Clinical Competency Committee, Evaluate trainees 

progress in relation to ACGME milestones 

 

Hospital 

2019 - 2021 Leadership Committee, Veterans Affairs, VISN1 Lead for Endocrinology 

2020 - Present Member, VA Connecticut Transition Team, Participate in planning re-opening of 

outpatient services for VA Connecticut during the COVID Pandemic 

 

Bibliography: 

Peer-Reviewed Original Research 
1. Yen A, Samuel V, Forbes M. Regulation of cell proliferation: Late down‐regulation of c‐myb 

preceding myelo‐monocytic cell differentiation. Journal Of Cellular Physiology 1992, 153: 147-156. 

PMID: 1522128, DOI: 10.1002/jcp.1041530119. 

2. Lasky S, Posner M, Iwata K, Santos-Moore A, Yen A, Samuel V, Clark J, Maizel A. Characterization of 

a Vitamin D3-Resistant Human Chronic Myelogenous Leukemia Cell Line. Blood 1994, 84: 4283-

4294. PMID: 7994044, DOI: 10.1182/blood.v84.12.4283.bloodjournal84124283. 

3. Chutkow W, Samuel V, Hansen P, Pu J, Valdivia C, Makielski J, Burant C. Disruption of Sur2-

containing KATP channels enhances insulin-stimulated glucose uptake in skeletal muscle. 

Proceedings Of The National Academy Of Sciences Of The United States Of America 2001, 98: 

11760-11764. PMID: 11562480, PMCID: PMC58803, DOI: 10.1073/pnas.201390398. 

4. Samuel VT, Liu ZX, Qu X, Elder BD, Bilz S, Befroy D, Romanelli AJ, Shulman GI. Mechanism of 

Hepatic Insulin Resistance in Non-alcoholic Fatty Liver Disease*. Journal Of Biological Chemistry 

2004, 279: 32345-32353. PMID: 15166226, DOI: 10.1074/jbc.m313478200. 

5. Bilz S, Samuel V, Morino K, Savage D, Choi CS, Shulman GI. Activation of the farnesoid X receptor 

improves lipid metabolism in combined hyperlipidemic hamsters. AJP Endocrinology And 

Metabolism 2005, 290: e716-e722. PMID: 16291572, DOI: 10.1152/ajpendo.00355.2005. 

6. Savage DB, Choi CS, Samuel VT, Liu ZX, Zhang D, Wang A, Zhang XM, Cline GW, Yu XX, Geisler JG, 

Bhanot S, Monia BP, Shulman GI. Reversal of diet-induced hepatic steatosis and hepatic insulin 

resistance by antisense oligonucleotide inhibitors of acetyl-CoA carboxylases 1 and 2. Journal Of 

Clinical Investigation 2006, 116: 817-824. PMID: 16485039, PMCID: PMC1366503, DOI: 

10.1172/jci27300. 

7. Samuel VT, Choi CS, Phillips TG, Romanelli AJ, Geisler JG, Bhanot S, McKay R, Monia B, Shutter JR, 

Lindberg RA, Shulman GI, Veniant MM. Targeting Foxo1 in Mice Using Antisense Oligonucleotide 

Improves Hepatic and Peripheral Insulin Action. Diabetes 2006, 55: 2042-2050. PMID: 16804074, 

DOI: 10.2337/db05-0705. 

8. Samuel VT, Liu ZX, Wang A, Beddow SA, Geisler JG, Kahn M, Zhang XM, Monia BP, Bhanot S, 

Shulman GI. Inhibition of protein kinase Cε prevents hepatic insulin resistance in nonalcoholic fatty 

liver disease. Journal Of Clinical Investigation 2007, 117: 739-745. PMID: 17318260, PMCID: 

PMC1797607, DOI: 10.1172/jci30400. 

https://pubmed.ncbi.nlm.nih.gov/1522128
https://doi.org/10.1002/jcp.1041530119
https://pubmed.ncbi.nlm.nih.gov/7994044
https://doi.org/10.1182/blood.v84.12.4283.bloodjournal84124283
https://pubmed.ncbi.nlm.nih.gov/11562480
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC58803
https://doi.org/10.1073/pnas.201390398
https://pubmed.ncbi.nlm.nih.gov/15166226
https://doi.org/10.1074/jbc.m313478200
https://pubmed.ncbi.nlm.nih.gov/16291572
https://doi.org/10.1152/ajpendo.00355.2005
https://pubmed.ncbi.nlm.nih.gov/16485039
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1366503
https://doi.org/10.1172/jci27300
https://doi.org/10.1172/jci27300
https://pubmed.ncbi.nlm.nih.gov/16804074
https://doi.org/10.2337/db05-0705
https://pubmed.ncbi.nlm.nih.gov/17318260
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1797607
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1797607
https://doi.org/10.1172/jci30400
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9. Choi CS, Savage DB, Kulkarni A, Yu XX, Liu ZX, Morino K, Kim S, Distefano A, Samuel VT, Neschen S, 

Zhang D, Wang A, Zhang XM, Kahn M, Cline GW, Pandey SK, Geisler JG, Bhanot S, Monia BP, 

Shulman GI. Suppression of Diacylglycerol Acyltransferase-2 (DGAT2), but Not DGAT1, with 

Antisense Oligonucleotides Reverses Diet-induced Hepatic Steatosis and Insulin Resistance*. 

Journal Of Biological Chemistry 2007, 282: 22678-22688. PMID: 17526931, DOI: 

10.1074/jbc.m704213200. 

10. Buhl ES, Neschen S, Yonemitsu S, Rossbacher J, Zhang D, Morino K, Flyvbjerg A, Perret P, Samuel V, 

Kim J, Cline GW, Petersen KF. Increased hypothalamic-pituitary-adrenal axis activity and hepatic 

insulin resistance in low-birth-weight rats. AJP Endocrinology And Metabolism 2007, 293: e1451-

e1458. PMID: 17895287, PMCID: PMC2761595, DOI: 10.1152/ajpendo.00356.2007. 

11. Morino K, Neschen S, Bilz S, Sono S, Tsirigotis D, Reznick RM, Moore I, Nagai Y, Samuel V, Sebastian 

D, White M, Philbrick W, Shulman GI. Muscle-Specific IRS-1 Ser→Ala Transgenic Mice Are 

Protected From Fat-Induced Insulin Resistance in Skeletal Muscle. Diabetes 2008, 57: 2644-2651. 

PMID: 18633112, PMCID: PMC2551673, DOI: 10.2337/db06-0454. 

12. Choi CS, Befroy DE, Codella R, Kim S, Reznick RM, Hwang YJ, Liu ZX, Lee HY, Distefano A, Samuel VT, 

Zhang D, Cline GW, Handschin C, Lin J, Petersen KF, Spiegelman BM, Shulman GI. Paradoxical 

effects of increased expression of PGC-1α on muscle mitochondrial function and insulin-stimulated 

muscle glucose metabolism. Proceedings Of The National Academy Of Sciences Of The United 

States Of America 2008, 105: 19926-19931. PMID: 19066218, PMCID: PMC2598730, DOI: 

10.1073/pnas.0810339105. 

13. Ahmadian M, Duncan RE, Varady KA, Frasson D, Hellerstein MK, Birkenfeld AL, Samuel VT, Shulman 

GI, Wang Y, Kang C, Sul HS. Adipose Overexpression of Desnutrin Promotes Fatty Acid Use and 

Attenuates Diet-Induced Obesity. Diabetes 2009, 58: 855-866. PMID: 19136649, PMCID: 

PMC2661591, DOI: 10.2337/db08-1644. 

14. Jaworski K, Ahmadian M, Duncan RE, Sarkadi-Nagy E, Varady KA, Hellerstein MK, Lee HY, Samuel 

VT, Shulman GI, Kim KH, de Val S, Kang C, Sul HS. AdPLA ablation increases lipolysis and prevents 

obesity induced by high-fat feeding or leptin deficiency. Nature Medicine 2009, 15: 159-168. PMID: 

19136964, PMCID: PMC2863116, DOI: 10.1038/nm.1904. 

15. Nagai Y, Yonemitsu S, Erion DM, Iwasaki T, Stark R, Weismann D, Dong J, Zhang D, Jurczak MJ, 

Löffler MG, Cresswell J, Yu XX, Murray SF, Bhanot S, Monia BP, Bogan JS, Samuel V, Shulman GI. 

The Role of Peroxisome Proliferator-Activated Receptor γ Coactivator-1 β in the Pathogenesis of 

Fructose-Induced Insulin Resistance. Cell Metabolism 2009, 9: 252-264. PMID: 19254570, PMCID: 

PMC3131094, DOI: 10.1016/j.cmet.2009.01.011. 

16. Erion DM, Yonemitsu S, Nie Y, Nagai Y, Gillum MP, Hsiao JJ, Iwasaki T, Stark R, Weismann D, Yu XX, 

Murray SF, Bhanot S, Monia BP, Horvath TL, Gao Q, Samuel VT, Shulman GI. SirT1 knockdown in 

liver decreases basal hepatic glucose production and increases hepatic insulin responsiveness in 

diabetic rats. Proceedings Of The National Academy Of Sciences Of The United States Of America 

2009, 106: 11288-11293. PMID: 19549853, PMCID: PMC2700142, DOI: 10.1073/pnas.0812931106. 

17. Samuel VT, Beddow SA, Iwasaki T, Zhang XM, Chu X, Still CD, Gerhard GS, Shulman GI. Fasting 

hyperglycemia is not associated with increased expression of PEPCK or G6Pc in patients with Type 

2 Diabetes. Proceedings Of The National Academy Of Sciences Of The United States Of America 

2009, 106: 12121-12126. PMID: 19587243, PMCID: PMC2707270, DOI: 10.1073/pnas.0812547106. 

18. Roth RJ, Le AM, Zhang L, Kahn M, Samuel VT, Shulman GI, Bennett AM. MAPK phosphatase-1 

facilitates the loss of oxidative myofibers associated with obesity in mice. Journal Of Clinical 

https://pubmed.ncbi.nlm.nih.gov/17526931
https://doi.org/10.1074/jbc.m704213200
https://doi.org/10.1074/jbc.m704213200
https://pubmed.ncbi.nlm.nih.gov/17895287
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2761595
https://doi.org/10.1152/ajpendo.00356.2007
https://pubmed.ncbi.nlm.nih.gov/18633112
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2551673
https://doi.org/10.2337/db06-0454
https://pubmed.ncbi.nlm.nih.gov/19066218
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2598730
https://doi.org/10.1073/pnas.0810339105
https://doi.org/10.1073/pnas.0810339105
https://pubmed.ncbi.nlm.nih.gov/19136649
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2661591
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2661591
https://doi.org/10.2337/db08-1644
https://pubmed.ncbi.nlm.nih.gov/19136964
https://pubmed.ncbi.nlm.nih.gov/19136964
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2863116
https://doi.org/10.1038/nm.1904
https://pubmed.ncbi.nlm.nih.gov/19254570
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3131094
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3131094
https://doi.org/10.1016/j.cmet.2009.01.011
https://pubmed.ncbi.nlm.nih.gov/19549853
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2700142
https://doi.org/10.1073/pnas.0812931106
https://pubmed.ncbi.nlm.nih.gov/19587243
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2707270
https://doi.org/10.1073/pnas.0812547106
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Investigation 2009, 119: 3817-3829. PMID: 19920356, PMCID: PMC2786792, DOI: 

10.1172/jci39054. 

19. Erion DM, Ignatova ID, Yonemitsu S, Nagai Y, Chatterjee P, Weismann D, Hsiao JJ, Zhang D, Iwasaki 

T, Stark R, Flannery C, Kahn M, Carmean CM, Yu XX, Murray SF, Bhanot S, Monia BP, Cline GW, 

Samuel VT, Shulman GI. Prevention of Hepatic Steatosis and Hepatic Insulin Resistance by 

Knockdown of cAMP Response Element-Binding Protein. Cell Metabolism 2009, 10: 499-506. PMID: 

19945407, PMCID: PMC2799933, DOI: 10.1016/j.cmet.2009.10.007. 

20. Chutkow WA, Birkenfeld AL, Brown JD, Lee HY, Frederick DW, Yoshioka J, Patwari P, Kursawe R, 

Cushman SW, Plutzky J, Shulman GI, Samuel VT, Lee RT. Deletion of the α-Arrestin Protein Txnip in 

Mice Promotes Adiposity and Adipogenesis While Preserving Insulin Sensitivity. Diabetes 2010, 59: 

1424-1434. PMID: 20299477, PMCID: PMC2874703, DOI: 10.2337/db09-1212. 

21. Ayala JE, Consortium F, Samuel V, Morton G, Obici S, Croniger C, Shulman G, Wasserman D, 

McGuinness O. Standard operating procedures for describing and performing metabolic tests of 

glucose homeostasis in mice. Disease Models & Mechanisms 2010, 3: 525-534. PMID: 20713647, 

PMCID: PMC2938392, DOI: 10.1242/dmm.006239. 

22. Jornayvaz FR, Jurczak MJ, Lee HY, Birkenfeld AL, Frederick DW, Zhang D, Zhang XM, Samuel VT, 

Shulman GI. A high-fat, ketogenic diet causes hepatic insulin resistance in mice, despite increasing 

energy expenditure and preventing weight gain. AJP Endocrinology And Metabolism 2010, 299: 

e808-e815. PMID: 20807839, PMCID: PMC2980360, DOI: 10.1152/ajpendo.00361.2010. 

23. Lee HY, Choi CS, Birkenfeld AL, Alves TC, Jornayvaz FR, Jurczak MJ, Zhang D, Woo DK, Shadel GS, 

Ladiges W, Rabinovitch PS, Santos JH, Petersen KF, Samuel VT, Shulman GI. Targeted Expression of 

Catalase to Mitochondria Prevents Age-Associated Reductions in Mitochondrial Function and 

Insulin Resistance. Cell Metabolism 2010, 12: 668-674. PMID: 21109199, PMCID: PMC3013349, 

DOI: 10.1016/j.cmet.2010.11.004. 

24. Weismann D, Erion DM, Ignatova-Todorava I, Nagai Y, Stark R, Hsiao JJ, Flannery C, Birkenfeld AL, 

May T, Kahn M, Zhang D, Yu XX, Murray SF, Bhanot S, Monia BP, Cline GW, Shulman GI, Samuel VT. 

Knockdown of the gene encoding Drosophila tribbles homologue 3 (Trib3) improves insulin 

sensitivity through peroxisome proliferator-activated receptor-γ (PPAR-γ) activation in a rat model 

of insulin resistance. Diabetologia 2010, 54: 935-944. PMID: 21190014, PMCID: PMC4061906, DOI: 
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