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Disclaimer

• i.The information, comments, and opinions expressed in this 
presentation are those of the speaker based on their own clinical 
experience and interpretation of the literature and for educational 
purposes only. Practitioners should evaluate the information, comments, 
and opinions using their own expertise coupled with an assessment for 
each patient. 

• ii. The information in this presentation is neither approved nor endorsed 
by SHINE. The content herein does not necessarily represent the views 
or brand of SHINE or Dr. Rita Marie. None of the content herein has 
been evaluated by the Food and Drug Administration.



Disclosure

• I am a not being paid for this talk. 
• I am a consultant for XYMOGEN  
• I am selling Belly Fat Effect books on amazon.com and 

through other book retailers 

http://amazon.com




THREE BIG IDEAS FROM OUR DISCUSSION 

Overview of the metabolic switches of the 
gastrointestinal tract—that are highly modifiable 
Nutritional interventions to improve the gut-
metabolic axis
Leptin 2.0: Exploring gut-induced leptin resistance and 
the extra-metabolic roles of leptin







What is the incretin 
effect?



–Neil  McIntyrre 1965

“….a humoral substance is released from the 
jejunal wall (small intestine) during glucose 
absorption which acts by stimulating the 

release of insulin from the pancreatic islet 
cells.” 

McINTYRE, N., HOLDSWORTH, C. D., & TURNER, D. S. (1965). Intestinal Factors in the Control of Insulin Secretion. The Journal of Clinical Endocrinology and 
Metabolism.



Sumithran, P., Prendergast, L. A., Delbridge, E., Purcell, K., Shulkes, A., 
Kriketos, A., & Proietto, J. (2011). Long-term persistence of hormonal 

adaptations to weight loss. N Engl J Med, 365(17), 1597–1604. doi:10.1056/
NEJMoa1105816

The Incretin Effect and the Gastrointestinally-Mediated 
Glucose Disposal (GIGD)



Larder, R., & O'Rahilly, S. (2012). Guts over glory—why diets fail. Nature Medicine, 18(5), 666–667. http://doi.org/10.1038/nm.2747

http://doi.org/10.1038/nm.2747


Mudaliar, S., & Henry, R. R. (2012). The incretin hormones: from scientific discovery to practical therapeutics. Diabetologia, 55(7), 1865–1868. http://doi.org/10.1007/s00125-012-2561-x

\

“In 1986 Nauck and colleagues were the first to report reduced signaling of GLP-1 and 
CCK in type-2 diabetes….26 years later and we know now have an expanded 

understanding about how to optimize these gut-derived metabolic hormones, through a 
nutritional perspective.” 

http://doi.org/10.1007/s00125-012-2561-x


Moran-Ramos, S., Tovar, A. R., & Torres, N. (2012). Diet: friend or foe of enteroendocrine cells--how it interacts with enteroendocrine cells. Adv Nutr, 3(1), 8–20. doi:10.3945/an.
111.000976



Sumithran, P., Prendergast, L. A., Delbridge, E., Purcell, K., Shulkes, A., 
Kriketos, A., & Proietto, J. (2011). Long-term persistence of hormonal 

adaptations to weight loss. N Engl J Med, 365(17), 1597–1604. doi:10.1056/
NEJMoa1105816



Mudaliar, S., & Henry, R. R. (2012). The incretin hormones: from scientific discovery to practical therapeutics. Diabetologia, 55(7), 1865–168. http://doi.org/10.1007/s00125-012-2561-x

\

http://doi.org/10.1007/s00125-012-2561-x


“A potential therapy for obesity might be based on the concept of 
pharmacological mimicry of the hormonal milieu after bariatric surgery.”

Gut Sensors:  
Enteroendocrine Cells



Increase in Gut peptides with bariatric surgical procedures 



The new wave of diabetic drugs modulate intestinal 
endocrine signaling peptides GLP-1 and DPP-4 

Januvia is a DPP-4 inhibitor, blocking 
the breakdown of insulin-sensitizing 

GLP-1

**GI-side effects, expensive 

















Sumithran, P., Prendergast, L. A., Delbridge, E., Purcell, K., Shulkes, A., 
Kriketos, A., & Proietto, J. (2011). Long-term persistence of hormonal 

adaptations to weight loss. N Engl J Med, 365(17), 1597–1604. doi:10.1056/
NEJMoa1105816



Sumithran, P., Prendergast, L. A., Delbridge, E., Purcell, K., Shulkes, A., 
Kriketos, A., & Proietto, J. (2011). Long-term persistence of hormonal 

adaptations to weight loss. N Engl J Med, 365(17), 1597–1604. doi:10.1056/
NEJMoa1105816

“One year after initial weight reduction, levels of the circulating 
mediators of appetite that encourage weight regain after diet-

induced weight loss did not revert to the levels recorded before 
weight loss.” 



Sala, P., Torrinhas, R., Giannella-Neto, D., & Waitzberg, D. (2014). Relationship between gut hormones and glucose 
homeostasis after bariatric surgery. Diabetology & Metabolic Syndrome, 6(1), 87. doi:10.1186/1758-5996-6-87





Comparable effects of moderate intensity exercise on changes in anorectic gut hormone levels and energy 
intake to high intensity exercise. (2009). Comparable effects of moderate intensity exercise on changes in 

anorectic gut hormone levels and energy intake to high intensity exercise. Journal of Endocrinology, 1–8. http://
doi.org/10.1677/JOE-09-0190

http://doi.org/10.1677/JOE-09-0190




Mindful Chewing 
Activates Vagal 
Nerve and Gut 

Hormones 

Zhu, Y., Hsu, W. H., & Hollis, J. H. (2012). Increasing the number of masticatory cycles is associated with reduced appetite and altered postprandial plasma 
concentrations of gut hormones, insulin and glucose. British Journal of Nutrition, 1–7. doi:10.1017/S0007114512005053



Miquel-Kergoat, S., Azais-Braesco, V., Burton-Freeman, B., & Hetherington, M. M. (2015). Physiology & Behavior. Physiology and Behavior, 151(C), 88–96. http://doi.org/10.1016/j.physbeh.
2015.07.017

http://doi.org/10.1016/j.physbeh.2015.07.017




Pea protein in humans modifies gut-endocrine hormones 
GLP-1, CCK and PYY 



Best Natural Ways to 
Increase Incretin Activity  

• Vagal nerve activation (heart 
math) 

• Pea and whey protein  
• Mindful eating 
• Eat phytochemical rich foods 
• Chewing food thoroughly



Journal of Agricultural and Food Chemistry, 60(36), 2013

E AT  M O R E  C O L O R



FUELING YOU MICROBIOME 

 2013. Beneficial Microbes, 1(-1), 1–15.



Chang, C. L. T., Lin, Y., Bartolome, A. P., Chen, Y.-C., Chiu, S.-C., & Yang, W.-C. (2013). Herbal Therapies for Type 2 Diabetes Mellitus: Chemistry, Biology, and 
Potential Application of Selected Plants and Compounds. Evidence-Based Complementary and Alternative Medicine, 2013(1), 1–33. doi:10.1001/jama.294.1.97



Panickar, K. S. (2013). Effects of dietary polyphenols on 
neuroregulatory factors and pathways that mediate food 

intake and energy regulation in obesity. Molecular Nutrition 
& Food Research, 57(1), 34–47. doi:10.1002/mnfr.

201200431





Yu, Y., Liu, L., Wang, X., Liu, X., Liu, X., Xie, L., & Wang, G. (2010). Modulation of glucagon-like peptide-1 release by berberine: In vivo and in vitro studies. Biochemical 
Pharmacology, 79(7), 1000–1006. doi:10.1016/j.bcp.2009.11.017

Meet Berberine







Dong, H., Wang, N., Zhao, L., & Lu, F. (2012). Berberine in the Treatment of Type 2 Diabetes Mellitus: A Systemic Review and Meta-Analysis. Evidence-Based 
Complementary and Alternative Medicine, 2012(6), 1–12. doi:10.1038/nm1135

“Based on the existing evidence reviewed, berberine has beneficial 
effects on blood glucose control in the treatment of type 2 diabetic 
patients and exhibits efficacy comparable with that of conventional oral 
hypoglycaemics.”



“Rhuzima Coptidis was recorded as an anti-diabetes medication 
approximately 1500 years ago in a book titled “Note of Elite 
Physicians” by Hongjing Tao”



“Rhuzima Coptidis was recorded as an anti-diabetes medication 
approximately 1500 years ago in a book titled “Note of Elite 
Physicians” by Hongjing Tao”

Absorption??



Dong, H., Wang, N., Zhao, L., & Lu, F. (2012). Berberine in the Treatment of Type 2 Diabetes Mellitus: A Systemic Review and Meta-Analysis. Evidence-Based 
Complementary and Alternative Medicine, 2012(6), 1–12. doi:10.1038/nm1135

“AMPK is a major intermediate in facilitating the beneficial effects of 
berberine (Several reports showed that AMPK lay on upstream of 
MAPK pathway… involved in GLP-1 secretion.)

The main finding in the present study was that berberine 
modulated GLP-1 release and biosynthesis…”



Cani, P. D., Lecourt, E., Dewulf, E. M., Sohet, F. M., Pachikian, B. D., Naslain, D., et al. (2009). Gut microbiota fermentation of prebiotics increases satietogenic and incretin gut peptide 
production with consequences for appetite sensation and glucose response after a meal. American Journal of Clinical Nutrition, 90(5), 1236–1243. doi:10.3945/ajcn.2009.28095



Engelstoft, M. S., Egerod, K. L., Holst, B., & Schwartz, T. W. (2008). A Gut Feeling for Obesity: 7TM Sensors on Enteroendocrine Cells. Cell Metab., 8(6), 447–449. doi:10.1016/
j.cmet.2008.11.004



Hansen, T. H. (2015). The gut microbiome in cardio-metabolic health, 1–16. http://doi.org/10.1186/s13073-015-0157-z

http://doi.org/10.1186/s13073-015-0157-z


Nilsson, A. C., Ostman, E. M., Holst, J. J., & rck, I. M. E. B. (2008). Including indigestible carbohydrates in the evening 
meal of healthy subjects improves glucose tolerance, lowers inflammatory markers, and increases satiety after a 

subsequent standardized breakfast. The Journal of Nutrition, 138(4), 732–739.



Summary of Gut Hormones

DPPIV enzyme digests gut hormones, avoid it 
Eating breakfast, mindfully and thorough chews increase 
gut hormones 
Pea protein has unique amino acids that increase gut 
hormone release
Fiber and phytonutrients (especially Berberine) increase 
gut hormone release 







(2013). Molecular Aspects of Medicine, 34(1), 1–11.



 (2007). Gut, 56(4), 577–583.



O B E S I T Y  I S  L I N K E D  W I T H  
E N D O T O X E M I A  



O B E S I T Y  I S  L I N K E D  W I T H  
E N D O T O X E M I A  



(2009). Current Pharmaceutical Design, 15(13), 1546–1558.





LIPOPROTEINS BIND 
TO ENDOTOXIN

“Numerous studies have shown that lipoproteins bind to 
microorganisms or compounds derived from microbes...the 
majority of LPS and LTA are bound to HDL...inhibits the ability of 
LPS and LTA to interact with toll-like receptors (TLR). ”























Li, X., Kan, E. M., Lu, J., Cao, Y., Wong, R. K., 
Keshavarzian, A., & Wilder-Smith, C. H. (2013). 

Combat-training increases intestinal permeability, 
immune activation and gastrointestinal symptoms 

in soldiers. Alimentary Pharmacology & 
Therapeutics, 37(8), 799–809. http://doi.org/

10.1111/apt.12269

http://doi.org/10.1111/apt.12269


Li, X., Kan, E. M., Lu, J., Cao, Y., Wong, R. K., 
Keshavarzian, A., & Wilder-Smith, C. H. (2013). 

Combat-training increases intestinal permeability, 
immune activation and gastrointestinal symptoms 

in soldiers. Alimentary Pharmacology & 
Therapeutics, 37(8), 799–809. http://doi.org/

10.1111/apt.12269

Matteoli, G. (2012). The vagal innervation of the gut and immune 
homeostasis. Gut, (0), 0–9. http://doi.org/10.1136/

gutjnl-2012-302550

http://doi.org/10.1111/apt.12269
http://doi.org/10.1136/gutjnl-2012-302550


Estaki, M. (2014). Interplay between intestinal alkaline phosphatase, diet, gut microbes and immunity. World Journal of Gastroenterology, 20(42), 15650. doi:10.3748/wjg.v20.i42.15650





E N D O T O X I N  
S O C S - 3

2010. Diabetes Care, 33(5), 991–997.



(2011) Journal of Molecular Aspects of Medicine, 1–11. 



(2010). Trends in Molecular Medicine, 16(6), 247–256.



•4-5 fold 
increase 
macrophages 
in VAT 
•Reduced 
Treg cells 
• Increased 
quantities of 
every type of 
immune cell 
possible



• 4-5 fold increase 
macrophages in 
VAT 

Shah, N. R., & Braverman, E. R. (2012) PLoS ONE, 7(4), e33308. 
doi:10.1371/journal.pone.0033308.t004

L E P T I N  I S  AT  T H E  C O R E



FAT  B U R N I N G  I S  T U R N E D  O F F

S U G A R  B U R N I N G  I S  T U R N E D  O N

FAT  O N  F I R E



“ E L E C T R O N  M I C R O S C O P Y  O F   
A D I P O S E  T I S S U E  I N  C H I L D R E N  O F   

O B E S E  1 1  Y E A R  O L D ”





Adipose tissue is dynamic  

Adipocytes from lean mice
Adipocytes from obese 

• Enlarged Adipocytes

• Immune Cells 

Gudrias, E. (2008, October 22). DECODING DIABETES. Harvard Magazine, (November- 
December), 50–58.



Short term overfeeding creates rapid 
changes in fat cell physiology 



weight gain proportionally increases  
fat cell size and number

Leptin is a pleiotropic adipocytokine 
Is there a relationship between poor sleep and

Tchernof, A., & Despres, J. P. (2013). Pathophysiology of Human Visceral Obesity: An Update. Physiological Reviews, 93(1), 359–404. doi:10.1152/physrev.00033.2011



Enlarged fat cells release more 
leptin

Leptin is a pleiotropic adipocytokine 
Is there a relationship between poor sleep and

Integration of hormonal and nutrient signals that regulate leptin synthesis and secretion. (2009). Integration of hormonal and nutrient signals that regulate leptin synthesis and 
secretion, 1–9. doi:10.1152/ajpendo.90927.2008 

Abel, E. D., & Sweeney, G. (2012). Modulation of the cardiovascular system by leptin. Biochimie, 94(10), 2097–2103. doi:10.1016/j.biochi.2012.03.019



BELLY EFFECT 
MIKE
MUTZEL
MSC

Roszkowska-Gancarz, M., Jonas, M., Owczarz, M., Kurylowicz, A., Polosak, J., Franek, 
E., et al. (2014). Age-related changes of leptin and leptin receptor variants in healthy 

elderly and long-lived adults. Geriatrics & Gerontology International, n/a–n/a. doi:
10.1111/ggi.12267

“In elderly men, the median concentration of leptin and the median 
FLI (free leptin index) were significantly higher than in young men.”

“In healthy, non-obese individuals, only some elements of the leptin 
axis slightly change with age.”



Proof of concept in humans

Tchoukalova, Y. D., Votruba, S. B., Tchkonia, T., Giorgadze, N., Kirkland, J. L., & Jensen, M. D. (2010). Regional differences in cellular mechanisms of adipose tissue gain with 
overfeeding. Proceedings of the National Academy of Sciences of the United States of America, 107(42), 18226–18231. doi:10.1073/pnas.1005259107

As the bodies main 
storage tissue, fat rapidly 
expands (hypertrophy)
Adipocytes also rapidly 
differentiate, creating 
new fat cells 
(hyperplasia)
A 1.6 kg gain in body 
weight lead to 2.6 billion 
new adipocytes in just 8 
weeks



The Problem: 
fat cells are not inert 

 The adipocyte as the 'Axis of Evil' – PPARγ agonists such as the glitazones stimulate the adipocyte to produce adipocytokines and cause insulin resistance, dyslipidaemias, 
hypertension, and impaired immunological responses, which together can have the adverse clinical consequences shown. Carruthers et al. Cardiovascular Diabetology 2008 7:30   doi:

10.1186/1475-2840-7-30



Adipose tissue is both an immune and  
endocrine organ 

Kershaw, E. E., & Flier, J. S. (2004). Adipose tissue as an endocrine organ. Journal of Clinical 
Endocrinology  & Metabolism, 89(6), 2548–2556. doi:10.1210/jc.2004-0395



Adipose tissue is both an immune and  
endocrine organ 

Kershaw, E. E., & Flier, J. S. (2004). Adipose tissue as an endocrine organ. Journal of Clinical 
Endocrinology  & Metabolism, 89(6), 2548–2556. doi:10.1210/jc.2004-0395



Leptin has two personalities 

Immune

Metabolic



On the metabolic side, leptin functions as 
 an energy sensor 

Friedman, J. M. (2010). Leptin and the Regulation of Body Weight. Journal of Medical Sciences, 3(3), 131–135.

• Lowest in the morning, 
thus stimulating appetite and  

feeding  
 

The circadian rhythm of leptin 

• Progressively increases as the 
day goes on, reducing appetite 

and increasing energy 
expenditure  

 



leptin lies at the core of cellular nutrient state

Leptin is a pleiotropic adipocytokine 
Is there a relationship between poor sleep and

High energy low energy

High leptin Low leptin
Integration of hormonal and nutrient signals that regulate leptin 
synthesis and secretion. (2009). Integration of hormonal and 

nutrient signals that regulate leptin synthesis and secretion, 1–
9. doi:10.1152/ajpendo.90927.2008



the yin and yang of leptin and 
adiponectin system



body mass index (BMI) and leptin

Leptin in the General Population, Differences in Sex Hormones, Blood Lipids, Gender and Life Style Characteristics. (2011). Leptin in the General Population, Differences in Sex Hormones, 
Blood Lipids, Gender and Life Style Characteristics, 1–8.



Leptin may increase the local production of estrogens by 
driving aromatase activity

Andò, S., & Catalano, S. (2011). The multifactorial role of leptin in driving the breast cancer microenvironment. Nature Reviews | Endocrinology, 8(5), 263–275. doi:10.1038/nrendo.2011.184



“…leptin reflects the total amount of fat mass, which correlates to 
aromatase activity and subsequent estrogens levels.”

“Our results seem to suggest a twofold role of leptin in the etiopathogenesis 
of postmenopausal estrogen-positive breast cancer.”

Human studies link leptin 
with breast tumor size



leptin, Belly Fat, and inflammation

Park, J. S., Cho, M. H., Nam, J. S., Ahn, C. W., Cha, B. S., Lee, E. J., et al. (2009). Visceral adiposity and leptin are independently associated with C-reactive protein in Korean type 2 
diabetic patients. Acta Diabetologica, 47(2), 113–118. doi:10.1007/s00592-009-0125-4

“We found a significant correlation between leptin and 
CRP…Serum leptin is an important independent factor 

associated with CRP in Korean type 2 diabetic 
patients.”



leptin and the immune system

Procaccini, C., Jirillo, E., & Matarese, G. (2011). Leptin as an immunomodulator. Journal of Molecular Aspects of Medicine, 1–11. doi:10.1016/j.mam.2011.10.012



the answer:  
european researchers have discovered  

a natural extract that prevents adipogenesis

IN#VITRO#STUDIES#
Inhibi0on#of#adipogenesis#



Prominent cellular metabolites 
involved in adipocyte differentiation

Topics in Tissue Engineering, Vol. 4. Eds. N Asham makhi, R Reis, & F Chiellini © 2008. 



Cellular pathways 
driving new adipocytes 

are reduced  



Overview of adipocyte differentiation 

Topics in Tissue Engineering, Vol. 4. Eds. N Asham makhi, R Reis, & F Chiellini © 2008. 

key  
point 



proposed mechanism of action: 
favoring chondrogenesis 

Masanobu Kawai. Emerging therapeutic opportunities for skeletal restoration. Nature Reviews Drug Discovery 10, 141-156 (February 2011) | 
doi:10.1038/nrd3299



 “A preparation containing hyaluronic acid and other 
glycosaminoglycans…both serum and synovial fluid 

samples showed significant decreases for a majority of 
inflammatory cytokines, leptin, and bradykinin in the 

oral hyaluronic acid preparation group.”



L E T S  C O N N E C T
T H A N K S !  

FA C E B O O K . C O M / M I K E M T U Z E L M S

H I G H I N T E N S I T Y H E A LT H . C O M

http://facebook.com/mikemtuzelms
http://highintensityhealth.com


WANG, D.-W., ZHOU, R.-B., & YAO, Y.-M. (2009). 
Role of cholinergic anti-inflammatory pathway in 
regu- lating host response and its interventional 

strategy for inflammatory diseases. Chinese 
Journal of Traumatology English Edition, 12(6), 

355–364. http://doi.org/10.3760/cma.j.issn.
1008-1275.2009.06.007

http://doi.org/10.3760/cma.j.issn.1008-1275.2009.06.007


Thayer, J. F., & Fischer, J. E. (2009). Heart rate 
variability, overnight urinary norepinephrine and C-
reactive protein: evidence for the cholinergic anti-

inflammatory pathway in healthy human adults. Journal 
of Internal Medicine, 265(4), 439–447. http://doi.org/

10.1111/j.1365-2796.2008.02023.x

http://doi.org/10.1111/j.1365-2796.2008.02023.x


Li, X., Kan, E. M., Lu, J., Cao, Y., Wong, R. K., 
Keshavarzian, A., & Wilder-Smith, C. H. (2013). 

Combat-training increases intestinal permeability, 
immune activation and gastrointestinal symptoms 

in soldiers. Alimentary Pharmacology & 
Therapeutics, 37(8), 799–809. http://doi.org/

10.1111/apt.12269

http://doi.org/10.1111/apt.12269
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-10 CHAPTERS
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-8 TABLES
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