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Beta Cell Activation
(Is it possible to reverse diabetes)
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Diabetes Reversal : Primary Mechanism (!)



Cell Metabolism 2018 27, 57-67DOI: (10.1016/j.cmet.2017.08.007) 



Clinically applicable, logically possible ,evidence based (some 
still experimental) but safe Beta Cell Activation interventions

• Bariatric procedures

• Established pharmacological compounds & 
other agents

• Exercise

• Diet- VLCD,KETO,LCD, Fasting mimicking diet



Bariatric Intervention : ! Easiest 
Diabetes Reversal



Bariatric Intervention : ! Easiest Diabetes Reversal

Association of Bariatric Surgery With Long-term Remission of Type 2 Diabetes and With 
Microvascular and Macrovascular Complications (June 11, 2014; JAMA Network)



Diabetes Reversal : Drugs



Logic for Combination therapy-
Use the least number of agents that treat most number of 
mechanisms of hyperglycemia(without stressing the Beta 

cells)



Diabetes Reversal : Drugs 
(Clinically Applicable)

• GLP 1 Analogues ( injectable)

• Pioglitzone

• Gliptins

• SGLT 2 inhibitors

• GABA supplementation

• Phytochemicals

• Early intensive insulin therapy( only in 
selected cases)



Type 2 diabetes can be prevented with early pharmacological intervention.

Diabetes Care. 2011 May;34 Suppl 2:S202-9

https://www.ncbi.nlm.nih.gov/pubmed/21525456


Type 2 diabetes can be prevented with early pharmacological intervention.
Diabetes Care. 2011 May;34 Suppl 2:S202-9

https://www.ncbi.nlm.nih.gov/pubmed/21525456


Increasing beta cell mass to treat diabetes mellitus. Adv Clin Exp Med. 2018 
Sep;27(9):1309-1315.

https://www.ncbi.nlm.nih.gov/pubmed/?term=increasing+beta+cell+mass++sabir


GABA preserves β-cell mass and prevents diabetes in MDSD and NOD mice. 

Nepton Soltani et al. PNAS 2011;108:28:11692-11697
©2011 by National Academy of Sciences



GABA: Ready for prime time!?

Long-Term GABA Administration Induces Alpha Cell-Mediated Beta-like Cell Neogenesis

Volume 168, Issues 1–2, 12 January 2017, Pages 73-85.e11

GABA Promotes Human β-Cell Proliferation and Modulates Glucose Homeostasis

Diabetes 2014 Dec; 63(12): 4197-4205.

https://www.sciencedirect.com/science/journal/00928674/168/1


Plant-Derived Compounds Targeting Pancreatic 
Beta Cells for the Treatment of Diabetes

Evid Based Complement Alternat Med. 2015; 2015: 629863.

Phytotherapy in the Management of Diabetes:A Review; Molecules. 2018 Jan 4;23(1)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4637477/
https://www.ncbi.nlm.nih.gov/pubmed/29300317


Exercise
30 minutes 5 days a week ?

When ?How?



Front. Nutr., 12 October 2017

High Intensity Interval Training Improves 
Glycaemic Control and Pancreatic β Cell Function of 
Type 2 Diabetes Patients

PLoS One. 2015; 10(8): e0133286.

Carbohydrate-Restriction with High-Intensity 
Interval Training: An Optimal Combination for 
Treating Metabolic Diseases?

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4530878/


It takes only THREE minutes to remain Diabetes Free!

Breakfast----------------Lunch------------------Evening snack------------------Dinner

Beta Cell Preservation
Hormonal Balance
Heart Age
Brain Health
Emotional Balance
Anti-aging gene expression

10 10 10 10

X 
3

Short Resistance Activity



Short (Repeated)Resistance Activity : 
Activating Unique Enzymatic Pathways !

Benefits for Type 2 Diabetes of Interrupting Prolonged Sitting With Brief Bouts of Light 
Walking or Simple Resistance Activities(Diabetes Care 2016 Jun; 39(6): 964-972)



When diet is wrong 

medicine is of no use; 

When diet is correct 

medicine is of no need.

~Ayurvedic Proverb

Food : The Final Frontier in Diabetes Reversal



The Diabetes Remission Clinical Trial reported return and persistence of non-diabetic 

blood glucose control in 46% of people with type 2 diabetes of up to 6 years duration.
LANCET;Volume 391,541-551, February 10, 2018 

https://www.thelancet.com/journals/lancet/issue/vol391no10120/PIIS0140-6736(18)X0006-3


Weight Loss + Fat (Liver/Pancreas) Loss 
=Diabetes Remission

Primary care-led weight management for remission of type 2 diabetes (DiRECT): an open-label, 
cluster-randomised trial LANCET; Volume 391,541-551, February 10, 2018

https://www.thelancet.com/journals/lancet/issue/vol391no10120/PIIS0140-6736(18)X0006-3


Eating Fat to Eliminate Fat (& diabetes)!

Diet Type (per 
2000 kcal)

Carbs (g) Protein (g)
Serum BOHB 
(mM)*

Indian 
Standard 
Diet(!)

High carb, low 
fat

300 (60% or 
more)

75 0.05

ADA standard 
(!)

Mediterranean 200 (50%) 100 0.1

Paleo 100 150 0.2 – 0.3

Fat approx .160 
gm

Well-
formulated 
ketogenic diet

35    (!) 7%) 100 1.0 – 3.0

Total starvation 
(fasting > 7 
days)

0 0 4.0 – 7.0

Hallberg SJ, McKenzie AL, Williams PT, et al. Effectiveness and safety of a novel care model for 
the management of type 2 diabetes at 1 year: an open-label, non-randomized, controlled 
study. Diabetes Ther. 2018;9:583-612



Eating Fat to Eliminate Fat (& diabetes)!
• 349 adults with T2D enrolled: Intervention = 262. 92% obese/ Control: 

n = 87, 82% obese, DM duration 8 years
• HbA1c declined from (7.6 ± 0.09% to 6.3 ± 0.07%, P < 1.0 ), 
• Weight declined 13.8 ± 0.71 kg (P < 1.0) 
• T2D medication prescription other than metformin declined from 

56.9 ± 3.1% to 29.7 ± 3.0% (P < 1.0 ).
• Insulin therapy(30%) was reduced or eliminated in   94%
• Sulfonylureas were entirely eliminated 
• No adverse events were attributed to the CCI.
• hsCRP – ( -) 39% (P< 1.0) 
• Triglycerides - (-) 24% (P < 1.0 ) 
• HDL-cholesterol  - (+) 18% (P < 1.0)
• LDL-cholesterol (+) 10% (P = 5.1)
• Serum creatinine and liver enzymes (ALT, AST, and ALP) declined 

(P ≤ 0.0001), and apolipoprotein B was unchanged (P = 0.37). 
• CONTROL  participants had no significant changes in biomarkers or T2D 

medication prescription at 1 year. 

Hallberg SJ, McKenzie AL, Williams PT, et al. Effectiveness and safety of a novel care model for 
the management of type 2 diabetes at 1 year: an open-label, non-randomized, controlled 
study. Diabetes Ther. 2018;9:583-612



High rates of diabetes reversal in newly diagnosed Asian Indian young 
adults with type 2 diabetes mellitus with intensive lifestyle therapy

Vijaya Sarathi, Anish Kolly, H. B. Chaithanya, and C. S. Dwarakanath
Department of Endocrinology, Vydehi Institute of Medical Sciences and Research Center, Bengaluru, Karnataka, India

J Nat Sci Biol Med. 2017 Jan-Jun; 8(1): 60–63.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Sarathi V[Author]&cauthor=true&cauthor_uid=28250676
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kolly A[Author]&cauthor=true&cauthor_uid=28250676
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chaithanya HB[Author]&cauthor=true&cauthor_uid=28250676
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dwarakanath CS[Author]&cauthor=true&cauthor_uid=28250676


FMD (fasting Mimicking Diet) 
USC Diet : Stem Cell Activation

Day 1 : 1000 calories ; Day 2-5 : 725 calories

for 5 days  

At least four times a year

Valter Longo
Director of the 
USC Longevity Institute

Day 1: 10 to 16 calories per kg bodyweight, 10% protein, 56% fat, 34% carbs
Days 2 – 5: 7 to 11 calories per kg bodyweight, 9% protein, 44% fat, 47% carbs

https://en.wikipedia.org/wiki/USC_Longevity_Institute


Mild Ketosis : Diabetes Reversal

Fasting-Mimicking Diet Promotes Ngn3-Driven β-Cell Regeneration to Reverse Diabetes
CELL ; Volume 168, ISSUE 5, P775-788.e12, February 23, 2017

(FMD= Fasting Mimicking Diet)

https://www.cell.com/cell/issue?pii=S0092-8674(16)X0005-0


Mild Ketosis : Stem Cell Activation

Fasting-Mimicking Diet Promotes Ngn3-Driven β-Cell Regeneration to Reverse Diabetes
CELL ; Volume 168, ISSUE 5, P775-788.e12, February 23, 2017

https://www.cell.com/cell/issue?pii=S0092-8674(16)X0005-0


Time Restricted Eating : Beta Cell activation

Early Time-Restricted Feeding Improves Insulin Sensitivity, Blood Pressure, and Oxidative 
Stress Even without Weight Loss in Men with Prediabetes(May 10, 2018; Cell Metabolism)



You can offer Beta Cell Activation to 
your patients BUT…….





Beta Cell Activation=Diabetes Reversal=Significant 
Lifestyle Changes=Ensuring Adherence= Making Your 

Patients Like the Lifestyle Changes 
• Brain is the most selfish organ in the body(& it is the 

most powerful one also!)
• Even slightest uncertainty in environmental stimuli can 

propel brain to induce a state which is conducive to 
diabetes (& inflammation & endothelial dysfunction & 
atherosclerosis) so that it quenches the thirst of brain for 
energy (glucose)

• Problem of nonadherence is a NEUROLOGICAL state & 
not psychological 

• Willpower(& traditional patient education) can not solve 
nonadherence

• Bio-behavioral interventions can modulate brain state 
to implement strategies of Beta Cell Activation  

1.Uncertainty and stress: Why it causes diseases and how it is mastered by the brain ;Progress in Neurobiology 156 (2017) 164–188
2.International Journal of Obesity (2015) 39, 1188–1196
3.How Should We Think About the Role of the Brain in Glucose Homeostasis and Diabetes? ;Diabetes 2017 Jul; 66(7): 1758-1765



Blueprint of Beta Cells Activation 
1.VLCD (2-12 weeks)

2.Well formulated KETO diet
3.LCD

4. Carb Cycling (low to moderate)
-----------------------------------------

4. FMD (5 days/3 months)
-----------------------------------------

Time Restricted Eating
-*-*-*-*-*-*-*-*-*-
→10% weight loss

→Fat loss from liver & pancreas
→Prolonged or intermittent mild 

ketosis

1. Combination of Beta Cell 
preserving drugs

2. GABA
-----------------------------------

Phytochemicals

1. Interval training
2. Endurance exercise with 

periodic weight training
3. Short Resistance Activity

-------------------------------------------
Coupled with low carb diet

(Protein & fat before exercise /daily 
carb <150 gm

Bariatric Procedures

Bio-Behavioral Manipulation



Do You Still Think Diabetes is Characterized by Relentless 
Progression of Beta Cell Dysfunction in All Patients?



Your Message to Patients?!

Thank You….


