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GLP-1: The Naturally Produced 
Hormone 

• Glucagon-like Peptide-1 or GLP-1  is part of a group of metabolic hormones — 
called incretin hormones — that help decrease blood glucose levels. 

• The majority of GLP-1s are produced by L-cells lining the small intestine and 
colon; smaller quantities are secreted by the pancreas and the central nervous 
system.

• Primarily triggered by food consumption, GLP-1 release occurs 10 – 15 minutes 
after eating. 

• It remains in the blood system for several hours, but nerve activity and other 
hormones can affect GLP-1 production and levels.



Factors Impacting GLP-1 Secretion

• Gut Microbiome Health 

• Diet & Nutrition Status 

• Exercise/Movement 

• Poor sleep and high stress 

• Conditions like PCOS 

• Age-related decline in pancreatic beta-cell function 

• Hormonal shifts 

• Metabolic enzyme production 



GLP-1: Key to Blood Glucose 
Homeostasis
• Remarkably, GLP-1 is glucose-dependent — it reduces 

blood glucose levels only after a person eats; it does not 
reduce glucose levels on its own. 

• In clinical studies, GLP-1 administered intravenously to fasting 
patients failed to reduce blood sugar levels compared with 
patients who consumed a meal. 

• This inability to induce hypoglycemia, or low blood sugar 
levels, in IV-administered GLP-1 led to the development of 
GLP-1 receptor agonists.



What Are GLP-1 Agonists?
 GLP-1 agonists (also known as GLP-1 receptor agonists, incretin 

mimetics, or GLP-1 analogs) represent a class of medications used to treat 
T2DM and, in some cases, obesity. 

 Examples of drugs in this class include Exenatide, Liraglutide, 
Dulaglutide, and Semaglutide. 

 GLP-1 agonists mimic the natural hormone glucagon-like peptide-1, which 
helps regulate insulin release and blood sugar control. 

 GLP-1’s decrease food intake via actions affecting the hypothalamus and 
brainstem; delayed stomach emptying; protecting and increasing beta cell 
mass; altered taste perception and food palatability, which helps reduce 
intake; and inflammation.



How Do GLP-1 Agonists Work for 
Weight Loss ?

• Stimulate insulin release & improve 
sensitivity :After a meal, GLP-1 agonists trigger the 
pancreas to release more insulin, and enhance the 
responsiveness of cells to insulin, meaning that less insulin 
is needed to lower blood glucose levels which promotes fat 
burn and satiety. 

• Reduce glucagon:
• They suppress the release of glucagon, a hormone that 

raises blood sugar by releasing glucose from the liver, which 
helps to reduce inflammation. 

• Slow gastric emptying:
• GLP-1 agonists can slow down the rate at which food leaves 

the stomach, making you feel fuller for longer and potentially 
leading to reduced food intake. 



Common Side Effects of GLP-1’s

• Nausea (42.2%)

• Vomiting  (21.9%)

• Diarrhea (21.9%)

• Constipation (8.4%) 

• Low blood sugar (hypoglycemia)

• Headaches/Dizziness/Fatigue 

• Food aversions & appetite changes 

• Injection site reactions

• Dehydration



Abdominal pain, cramping, or discomfort

Bloating and gas

Diarrhea or constipation

Heartburn and acid reflux

Nausea and vomiting 

Fatigue and lethargy

Irritability and mood changes

Skin problems, such as eczema or psoriasis

Joint pain

Weight loss or gain

Common Side Effects of Poor 
Digestion 



More Serious Side Effects
 GLP-1 can inhibit gastric acid secretion and slow gastric emptying, which can 

delay the absorption of nutrients in the small intestine. 

 GLP-1 can interfere with gallbladder function by reducing the release 
cholecystokinin (CCK), which is essential for emptying the gallbladder and 
properly digesting fats. 

 Rapid weight loss associated with GLP-1 RAs can also contribute to 
gallstone formation. 

 GLP-1 generally inhibits exocrine pancreatic secretion. Specifically, it reduces the 
release of digestive enzymes like amylase and lipase from the pancreas. 

 While GLP-1 has been linked to pancreatic function, there's no direct causal link 
between its actions and increased pancreatic activity or inflammation. 



Pancreatitis, Gastroparesis, & Malnutrition 
• Pancreatitis 

• occurred at a rate of about 5 cases per 1,000 (0.5%) users of 
semaglutide and 8 cases per 1,000 (0.8%) users of liraglutide. 
Gastroparesis 

• was seen at a rate of about 10 cases per  (1%) semaglutide users 
and 7 cases per 1,000 (0.7%) liraglutide users.

• Body Composition
Liraglutide, was the only GLP-1 to achieve significant weight 
reduction without significantly reducing lean mass. 

• Tirzepatide and semaglutide were the most effective for weight and 
fat mass reduction but the least effective in preserving lean mass.



How GLP-1 Affects the Pancreas



MALNUTRTION AND MUSCLE 
WASTING 
• Ozempic, and other similar weight-loss medications, can 

increase the risk of malnutrition and muscle wasting. 

• Rapid weight loss and calorie deficits will result in loss of both 
fat and muscle mass. 

• While some studies show a similar reduction in lean mass with 
these medications as with lifestyle-based treatments for 
obesity, the rapid nature of the weight loss can pose a risk for 
those not adequately addressing muscle maintenance. 



Systemic Review Findings On 
Microbiome Impact of GLP-1
• Liraglutide consistently promoted the growth of Akkermansia muciniphila. It also 

increased levels of Faecalibacterium prausnitzii and reduced the prevalence of 
inflammation-associated microbes.

• Both liraglutide and exenatide also increased Lactobacillus reuteri, a beneficial 
microbe that enhances intestinal barrier function and promotes GLP-1 secretion.

• Dulaglutide showed promising signs in animals, increasing beneficial bacteria like 
Bacteroides, Akkermansia, and Ruminococcus. Human studies reported only minor 
shifts, with Lactobacillus being one notable increase.

• Semaglutide produced mixed results in animal models. While it boosted A. muciniphila, 
it also appeared to reduce overall microbial diversity. 

Gofron KK, Wasilewski A, Malgorzewicz S. Effects of GLP-1 analogues and agonists on the gut 
microbiota: a systematic review. Nutrients. 2025 Apr 9;17(8):1303.



GLP-1 & SIBO

• While GLP-1 agonists are known to have potential 
gastrointestinal side effects, the specific connection to 
SIBO (Small Intestinal Bacterial Overgrowth) is not 
definitively established.

•  Some studies suggest that GLP-1 agonists can alter 
the gut microbiome, potentially leading to changes in 
gut bacteria, which could indirectly contribute to SIBO. 

• However, more research is needed to determine the 
direct causal relationship between GLP-1 agonists and 
SIBO. 



PATIENT TESTIMONY 

I’ve been suffering from SIBO for + 7 years. Test showed 
both types of gas present. I tried herbal antibiotics, 
regular antibiotics, and a lot of other protocols.

The Rifaximin course was taken with another antibiotic. 
Gave me relief for about 2 months. SIBO came back 
with a vengeance.

CandiBactin AR + BR also only brought temporary relief.

All my symptoms were gone as soon as I got on Ozempic. 
My gastroenterologist won’t believe it but as soon as I 
skip a dose they come back.



Current Rec’s For Managing Side Effects



NATURAL 
SOLUTIONS FOR 
GLP-1 SUPPORT 



Natural Ways to Increase GLP-1 
• Fiber slows digestion and promotes the release of short-

chain fatty acids (SCFAs) which can stimulate GLP-1 
release from cells in the gut. 

• Prebiotics from fiber rich foods have been shown to raise 
GLP-1 and PYY and decrease ghrelin release in humans

• Incorporating adequate protein triggers more release of 
GLP-1 compared to carbohydrates.

• Studies have shown that monounsaturated fatty acids 
(MUFA) stimulate GLP-1 secretion, while saturated fatty 
acids do not. 

• Berberine can support GLP-1 production and improve 
insulin sensitivity while Curcumin can stimulate GLP-1 
secretion. 

• Chronic stress and lack of sleep can negatively impact GLP-
1 production, so incorporating stress-reducing practices 
and sleep hygiene are beneficial.



Bacillus subtilis is being explored for its potential in delivering 
GLP-1 for treating type 2 diabetes and other related conditions. 

Research indicates that B. subtilis can be used to create an oral 
delivery system for GLP-1, which can reduce blood glucose 
levels. 

Additionally, studies suggest that B. subtilis may have a 
protective effect on pancreatic islets and liver, which are 
relevant to diabetes. 

Research also suggests that B. subtilis can improve gut health, 
potentially influencing GLP-1 levels. Furthermore, B. subtilis can 
be used to ferment Pyropia (red algae) to produce 
hypoglycemic peptides, which may have therapeutic potential. 

Bacillus Subtillus & GLP-1 



WHY ENZYMES 
Improved Nutrient Absorption: Digestive enzymes break down complex food 

molecules into smaller, more easily absorbable forms. This means the body 
can better utilize the nutrients, even when consumed in smaller quantities. 

Reduced Digestive Discomfort: When food is not properly broken down, it 
can lead to digestive discomfort, bloating, and gas, which can further reduce 
appetite. Digestive enzymes help alleviate these issues. 

Potential for Appetite Regulation: Some studies suggest that digestive 
enzymes, particularly lipase, may play a role in appetite regulation by 
influencing the release of hormones like leptin, which signals fullness. 

Supporting overall gut health: Digestive enzymes can help minimize the 
issues of undigested food particles, which can lead to digestive discomfort, 
bloating and gas. 



GLP-1 FOUNDATION SUPPORT 

1. 1-2 before meal to 
Enhance digestion 
and absorption of 
nutrients 

2. 1-2 caps TID for 
Improve blood flow, 
detoxification, 
inflammation 

3. 1 cap at bedtime to 
support microbiome 
and bowel regularity



Complete Lifestyle Support For GLP-1 Users



Each booklet provides 3 weeks 
of:

Meal plans (9 weeks total)

Recipes high in protein, complex 
carbs, healthy fats, fiber, 
polyphenols, fermented foods

Grocery lists

Food exchange list 

Food journals

Supplement protocol

Facebook Support Group 

What’s Included 



MYTHS & FAQs: 
Enzymes & Weight Loss 



FAQs: Enzymes & Microbiome Changes 

• The presence of microbial enzymes in the gut 
can improve the efficiency of food digestion, 
especially for compounds that the host 
cannot effectively metabolize on its own, 
such as certain fibers or resistant starches 
which supports short chain fatty acid 
production. 

• Moreover, microbial-generated enzymes can 
influence the pH within the gut, thereby 
promoting or inhibiting the growth of other 
microorganisms indirectly and thus regulating 
the community structure of the microbiome. 



FAQ: Digestive Supplements with DPP-
IV & GLP-1 Efficacy 

• DPP-IV inhibition drugs target the DPP-IV in the body (CD26) and is 
not the same as what we supplement.

• CD26 is a membrane bound protease that cleaves off GLP-1 (this is 
why it has such a short half life in your body).

• While it has similarity to the DPP-IV family, it is a metabolic enzyme, 
not a mycelial digestive. 

• Simply put, this is not the same DPP-IV used in our digestive 
formulas, which is safe and effective for those on GLP-1’s.



FAQ: Do Enzymes Raise Blood Sugar?



How Enzymes Support a Healthy Weight



Food Sensitivities & Their Connection to 
Natural GLP-1 Output 

“Moderate” Reactions“Strong” Reactions

Leaky Gut Study LRA Elisa/ACT results after Thrive in 63 



 Case Study



Case Study: Impact of GLP-1 Receptor Agonist & Digestive 
Enzyme Supplementation on Gut Microbiome & Metabolic 
Markers in Obesity Management 

To minimize the severity and duration of 
potential side effects of GLP1 drugs, 
providers and patients must be aware of 
appropriate support needed to prevent 
and/or lessen side effects while undergoing 
treatment. 

This case study will investigate semaglutide, 
the impact Transformation's Healthy Gut 
Program has on common side effects 
associated with GLP-1 receptor agonists, 
and the ability of enzyme and probiotic 
supplementation to help mitigate microbiome 
and metabolic pathway imbalances that can 
occur while on this drug. Presented at NANP HealCon 2025 • San Diego, CA



CASE STUDY
• Non-diabetic, 61-year-old Caucasian female, 218.7 lbs, BMI 34

• Hx: HTN, night sweats, mood changes, sleep disturbances; & snoring

• No consistent GI issues or events constituting gut dysregulation

• Stress: work-related stress (7/10) health-related stress (8/10)

• Sleep: average 6 hours per night, not feeling rested upon awakening

• Exercise: daily walking (couple miles a day), some gardening

• Diet: following a low-carb diet with no dairy (has dairy sensitivity)

• No sig family hx of DM, Obesity, CVD



Hypothesis
 The implementation of Transformation's 

Healthy Gut Program would mitigate 
common GI side effects and risks for those 
taking this drug while still facilitating healthy 
weight loss. 

 Case Study Protocol 

 1 capsule Digest with each meal

 1 capsule Protease at rise and bedtime (away 
from food)

 1 capsule Probiotic at bedtime



Methods

• The patient was monitored weekly to evaluate side effects, weight changes, 
and medication adjustments by the primary care provider prescribing the 
medication. 

• Weekly calls were scheduled with Transformation's research team to monitor 
tolerance of Healthy Gut Program, once implemented, so adjustments could 
be made as needed.

• No dietary restrictions were given to allow researchers to see how the 
program performed on its own. 

• The patient was not taking any other supplements prior to our study, and 
usage of any other supplements through the course of the study was 
prohibited to prevent additional variables in the research findings.



Methods 

• Labs were collected at baseline, two months of GLP-1 only, and 
two months of GLP-1 &Transformation’s Healthy Gut Program.

• The researchers were focused on evaluating shifts in microbiome 
composition, digestive function, and metabolic pathways; this 
drove the decision to use GI Map and OMX testing from Diagnostic 
Solutions Laboratory. 

• Symptoms and adverse events/changes were measured through 
symptom questionnaires completed at weekly follow-ups with her 
primary care provider and Transformation’s researchers.



Results(Microbiome analysis) 



Results
(Metabolic
pathways) 



Discussion 

GI MAP™ FINDINGS

• Immune + Inflammation markers improved 

• GI lining + Digestive function improved

• Positive shifts in commensal bacteria

• Trend of improvement in most opportunistic bacteria 

• The rise in opportunistic bacteria could be due to H Pylori suppressing 
stomach acid allowing bacteria to grow and possible side effect of the 
GLP-1 medication’s gastric stagnation which gives opportunistic 
bacteria more food to eat.



Discussion 

Organic Acid Profile (OAP™) 

• Improved glucose metabolism and glycolysis 

• Improved Tryptophan metabolism and b vitamin status 

• Toxic Impacts: Toxic impact scores were more prevalent on 
final OAP™ draw, which points to a possible higher efficiency of 
toxic excretion from the enzymes and probiotics consumed. 



Discussion 
SYMPTOM SURVEY 

 Initial low energy and queasy stomach with semaglutide injection.

 Ongoing need to be careful with food choices to avoid heartburn and 
bloat, which ceased once enzyme protocol started.

 Initial diarrhea, some heart burn and nausea with TPP Protease 
enzyme. Switched to Purezyme, gentler protease blend, which was 
tolerated well.  

 Temporary interruption in treatment due to foot surgery.



As the patient reported on March 28, 2024:

"Starting weight 218.7 now 198. Start date December 15, 2023. Now on .2 ml or .
6mg. Shot 1 times a week. You have to be very careful what you eat so you do not 
have heartburn and sometimes I have heartburn anyway. The Digest did help with my 
heartburn. 

“I was doing very well but ended up with a cyst on the bottom of my foot that had to 
be operated on and removed. I did only miss 1 shot of semaglutide. I received an 
injection of local anesthetic to numb the plantar surface of the foot. “

“My eating has gone well 2 meals a day. Protein, veggie, small carb. Meals are 1/2 or 
less of what I ate before. It does seem harder to drink the water I need each day, but I 
do concentrate on meeting my goal. My exercise has been stopped with not being 
able to walk well.

“I chose to do this study because I have always been interested in natural vitamins 
and I felt if I could get extra help with balancing my system maintaining the weight 
loss would be obtainable. I really like the Probiotic and Digest, I do not like Protease 
and felt better with Purezyme.”



ADDITIONAL PATIENT TESTIMONY’S 



Conclusion 
• The patient achieved significant weight loss (26.7 lbs, or 12.2% of initial 

body weight) and improvements in several metabolic parameters despite 
facing challenges such as foot surgery and temporary difficulties with 
semaglutide and protease supplementation.

• We propose that adding probiotics, digestive and systemic enzymes 
alongside GLP-1 treatment could support pancreatic elastase, 
restore/maintain helpful gut flora, thereby improving gut function, 
reducing potential AE's, and reducing post-medication discontinuation 
weight regain from nutritional deficiency and dysbiosis.

• The normalization of several key metabolic markers and the 
improvement in digestive function by the end of the study suggest that 
this combined approach may offer comprehensive benefits beyond 
weight loss alone.



Final Thoughts
• GLP-1 drugs offer benefits like improved blood sugar control, weight loss, 

and potential cardiovascular benefits, but also come with potential side 
effects like nausea, vomiting, and diarrhea.

• By integrating GLP-1 therapies with gut health strategies and holistic 
lifestyle interventions, physicians can tackle metabolic dysfunction 
comprehensively.

• Ozempic can be a valuable tool for weight loss, it's not a magic bullet. 

• Long-term weight maintenance requires continued commitment to healthy 
lifestyle changes, including regular exercise and a balanced diet. Stopping 
Ozempic without these changes in place can lead to weight regain. 



System Disruption
Starts in the Gut

IF YOU GOT PROBLEMS, 
WE HAVE THE ANSWER!
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