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Disclaimer

• Information in this presentation is not intended to 
diagnose, treat, reverse, cure, or prevent any 
disease. While this presentation is based on medical 
literature, findings, and text, The following statements 
have not been evaluated by the FDA.
• The information provided in this presentation is for your 

consideration only as a practicing health care 
provider. Ultimately you are responsible for exercising 
professional judgment in the care of your own patients.



Progress.

Applied FM



Glycemic Variability



• Hyperglycemia and glycemic variability have been linked to diabetes-related health 
complications including:

• vascular damage (reduced flow-mediated dilation and coronary lumen diameter; 
increased carotid artery stiffness and carotid intima-media thickness)

• oxidative stress (plasma 3-nitrotyrosine and 24-h urinary excretion rates of free 8-iso 
PGF2)

• increased inflammatory markers (C-Reactive Protein, Interleukin 6)
• poor cardiovascular outcomes (repeat MI, acute heart failure)
• stroke
• dementia
• increased risk of death from cardiovascular causes

Glycomark



• HOMA2 estimates steady state beta cell function (%B) 
and insulin sensitivity (%S), as percentages of a normal 
reference population. These measures correspond well, 
but are not necessarily equivalent, to non-steady state 
estimates of beta cell function and insulin sensitivity 
derived from stimulatory models and the intravenous 
glucose tolerance test, and the oral glucose tolerance 
test.

Homeostatic Model Assessment (HOMA)



• Traditionally used serum insulin, but has been validated to use C-
peptide as well

• Homa-IR (CP) = 1.5 + fasting blood glucose x fasting C-peptide/2800
• Homa-islet (CP-Normal) = 0.27 x fasting C-peptide /(fasting blood glucose - 3.5) + 

50

• https://www.dtu.ox.ac.uk/homacalculator/

Homeostatic Model Assessment (HOMA)



Insulin resistance = <1.8
Beta cell (%B) = <145
Insulin Sensitivity (%S) = > 55

Homeostatic Model Assessment (HOMA)



Homeostatic Model Assessment (HOMA)



If Glycomark is <15 µg/mL:
1. Focus on diet – quality of food (macronutrient 

ratio) and quantity of food
2. GLP-1 stimulators (pre-meal)

1. Fish oil
2. Pea protein, glutamine (Metaboclear, CI ResQ)
3. Quercitin
4. Bile acid support ( ProBile +)
5. Chew food thoroughly 
6. Olive leaf extract

STEP 1 - Glycomark



If HbA1C is above 5.6%:
1. Exercise – skeletal muscle contraction + steady state cardio (Zone 2)
2. Diet – macronutrient ratio, quantity of food

Paleo-Mediterranean 

3. Supplementation - Same supplements as Glycomark protocol +:
Effecsulin
Glucostatic Balance
Super G Antioxidant
NAD+

STEP 2 – Hemoglobin A1C



If C-peptide is above 2.5: 
1. Mitochondrial support 

Glutathione (BioGmax GSH)
NAC (Pure NAC)
NAD+ (Biogmax NAD+)
Carnitine

If C-peptide is below 1.1 + elevated A1C:
1. GABA (BioGmax GABA) NOTE

STEP 3 – C-Peptide



The intra-islet action of insulin is essential to exert the effect of glucose on the 
alpha cells since, in the absence of insulin, glucose is not able to suppress 
glucagon release in vivo. However, the precise mechanism by which insulin 
suppresses glucagon secretion from alpha cells is unknown. 

In this study, we show that insulin induces activation of GABAA receptors in the 
alpha cells by receptor translocation via an Akt kinase-dependent pathway. This 
leads to membrane hyperpolarization in the alpha cells and, ultimately, 
suppression of glucagon secretion. We propose that defects in this pathway(s) 
contribute to diabetic hyperglycemia.



Daily GABA injections initiated 7 d before streptozotocin (STZ) treatment 
prevented β-cell loss. Thus, β-cell mass was preserved, whereas α-cell mass was 
reduced. Consistently, GABA-treated mice showed higher circulating insulin, 
lower glucagon, nearly normal glycemia, and improved metabolic conditions, and 
maintained close to normal glucose tolerance, during a period of 53 d after STZ 
injections.



GABA treatment increased grafted β-cell proliferation, while decreasing 
apoptosis, leading to enhanced β-cell mass. This was associated with increased 
circulating human insulin and reduced glucagon levels. Importantly, GABA 
administration lowered blood glucose levels and improved glucose excursion 
rates.



Gamma aminobutyric acid (GABA) exerts β-cell regenerative and 
immunoregulatory effects. Specifically, GABA stimulates β-cell replication, 
protects β-cells against apoptosis, and attenuates insulitis. These effects result in 
an enhanced functional β-cell mass and, in mice, this can reverse disease



Twelve subjects were subjected to an open-labeled, three-period trial involving 
sequential oral administration of placebo, 2 g GABA once, and 2 g GABA three 
times/day for 7 days, with a 7-day washout between each period. GABA was 
rapidly absorbed (Tmax: 0.5 ~ 1 h) with the half-life (t1/2) of 5 h.

GABA significantly increased circulating insulin levels in the subjects under either 
fasting or fed conditions. GABA also increased glucagon levels only under fasting 
conditions.

Importantly, GABA significantly decreased glycated albumin levels in the 
repeated dosing period.



In the present study, we took a comprehensive approach to identify 
factor(s) that might unify multiple models of IR. Initially, we 

compared four diverse models of IR including chronic treatment with 
insulin, corticosteroids, proinflammatory cytokines, or lipid in both 

muscle and adipose cell lines.

We have now identified a direct correlation between mitochondrial 
oxidative stress in all models.



O2, Glucose

CO2



Mitochondrial O2
•− has previously been linked to hyperglycemia-

induced metabolic dysfunction in endothelial cell systems and in 
inflammation in adipocytes. 

A major advance of the present study is the observation that 
mitochondrial O2

•− is upstream of IR in skeletal muscle and adipose 
tissue.



This hypothesis is exciting for a number of reasons. For example, it 
suggests that IR may be a protective mechanism, in which case we 

should perhaps reconsider using therapeutic strategies to overcome 
unless they also eliminate the primary defect. Moreover, it suggests 
that cells have evolved sophisticated mechanisms to not only guard 
against nutrient lack, such as the AMPK pathway, but also nutrient 

excess.



The β-cell is particularly vulnerable to glucolipotoxicity. Other tissues, 
such as heart and skeletal muscle, that express the insulin-regulated 
glucose transporter GLUT4 have the capacity to protect themselves 

from glucolipotoxicity by developing IR, which restrains glucose entry 
into cells and therefore the glucose arm of this potentially damaging 

process.



The combination of high levels of glucose and FFA entry into cells will overload 
the electron transfer chain with reducing equivalents resulting in mitochondrial 

dysfunction and increased reactive oxygen species (ROS) production. The 
increased glucose entry will also alter the malonyl-CoA/AMPK metabolic network 
to favor the partitioning of the FFA toward synthesis of complex lipids, including 

cholesterol and ceramide, and glucolipotoxicity, contributing to both 
mitochondrial dysfunction and endoplasmic reticulum stress. The increased FFA 

levels will also impede glucose oxidation, particularly at the level of pyruvate 
dehydrogenase, such that glucose flux into pathways above this step, including 

glycogen synthesis, the polyol and hexosamine pathways, and the production of 
advanced glycation end product (AGE) precursors, are likely to be increased.



Review
Patient A
• Low Glycomark
• Elevated C-peptide
• Normal A1C

Patient B
• Normal Glycomark
• Elevated C-peptide
• Elevated A1C (5.8%)

Patient C
• Normal Glycomark
• Low C-peptide
• Elevated A1C (5.8%)

Patient D
• Low Glycomark
• Elevated C-peptide
• Elevated A1C (5.3%)



Review
Hypoglycemia Early IR Insulin 

Resistance
Late IR Type II Diabetes

Glucose Normal

C-Peptide /N Normal

HA1C Normal/Low Normal

Cholesterol/
Triglyceride

Normal Normal Less than 2:1 Less than 2:1 Less than 2:1

LDH ? ? ? ?



What have we learned so far?





WELLNESS

The Ability to Heal

The Wedge Protocol


