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Learning Objectives

List the most common supplements consumed for the treatment of
diabetes

Evaluate evidence for supplements used in the treatment of
diabetes

Summarize steps to ensure patients are using appropriate products
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Common Supplements used in Diabetes

Dietary Supplements Herbal Supplements
* Chromium * Cinnamon

* Magnesium * Ginger

* Alpha- Lipoic Acid (ALA) * Berberine

* Vitamin D * Fenugreek

* Probiotics * Bitter melon

* Coenzyme Q10 (CoQ10) e Curcumin

e Black seed

https://www.t2dnetwork.ca/post/t2d-supplements



Presenter Notes
Presentation Notes
Dietary supplements include any product taken by mouth that adds to the normal diet. Items include vitamins, minerals, amino acids, enzymes, or organ tissues. These can be synthesized or isolated from the original source. 

Herbal supplements are made from plants, either entirely or partially (leaves, roots, seeds, flowers). Limited to the botanical matter. 

https://www.t2dnetwork.ca/post/t2d-supplements?gad_source=1&gad_campaignid=23776776881&gbraid=0AAAABB42ZsRLqsd2KLK1oBf9DsDLxX_Yz&gclid=CjwKCAjwn67VBhBnEiwAXUIN1eWPtu-qXGnyKpmRM3kZs9c43AUuQ_V6Z8AHdSwYtkdYcU2_5b0LiBoCP4EQAvD_BwE
https://www.t2dnetwork.ca/post/t2d-supplements?gad_source=1&gad_campaignid=23776776881&gbraid=0AAAABB42ZsRLqsd2KLK1oBf9DsDLxX_Yz&gclid=CjwKCAjwn67VBhBnEiwAXUIN1eWPtu-qXGnyKpmRM3kZs9c43AUuQ_V6Z8AHdSwYtkdYcU2_5b0LiBoCP4EQAvD_BwE
https://www.t2dnetwork.ca/post/t2d-supplements?gad_source=1&gad_campaignid=23776776881&gbraid=0AAAABB42ZsRLqsd2KLK1oBf9DsDLxX_Yz&gclid=CjwKCAjwn67VBhBnEiwAXUIN1eWPtu-qXGnyKpmRM3kZs9c43AUuQ_V6Z8AHdSwYtkdYcU2_5b0LiBoCP4EQAvD_BwE

Chromium (4)

* Chromium picolinate activates insulin receptors
* Dose commonly used: 200 mcg daily
e Results inconsistent

chromium placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% C1
Chen 2014 -0.4 B.63 38 0.3 7.46 28 1.2%  -0.70[-4.59, 3.19]
Guimaraes 2013 019 1.24 16 -0.32 1.44 13 95% 0.51 [-0.48, 1.50] B el
Hosseinzadeh 2013 -1 1.55 42 01 1.1 42 124% -090[F1.60,-0.20] -
Kleefstra 2007 0.51 0.64 29 026 047 28 166% 0.25[-0.04, 0.54] il
Martin 2006 -1.16 1.42 14 -D.44 143 1 8.4% -0.72 [-1.85, 0.41] —
Paiwa 2015 -1.7 1.65 39 -08 1.34 32 125% -090[1.60,-0.20] F———
Pel 2006 021 0.2 30 01 02 a0 17.7% -031[0.41,-0.21] -
Racek 2006 -0.03 1.59 19 017 1.64 17 89%  -0.20 [-1.26, 0.86] G
Sharma 2011 -2.65 1.1 20 -059 094 20 127% -206[2.73,-1.39] -
Total (95% CI) 247 221 100.0% -0.54 [-0.98, -0.09] &>

Heterogeneity: Tau®*= 0.29; Chi*= 49.04, df= 8 (P = 0.00001); "= 84% T

o ) -4 -2 0 2 4
Testfor overall effect Z= 2.36 (F = 0.02) Favours chramium Favours placebo

Fig. 2 Forest plot of glycosylated hemoglobin comparison after chromium supplementation
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Presenter Notes
Presentation Notes
Activating insulin receptors increases insulin sensitivity


Vitamin D (6-7)

Two forms

Cholecalciferol (Vitamin
D3)- skin exposure to solar
ultraviolet B radiation

Ergocalciferol (Vitamin D2)-
synthesized by plants

Food sources

Fish (tuna, sardines,
salmon), Meat (beef, liver)
Dairy

Green leafy veggies
(spinach, okra, kale), Beans
(soy, white)

Low Vitamin D levels

Impaired fasting glucose,
HTN, obesity, glucose
intolerance, development
of DM2

Clinical Trial

RCT, double blind: Vitamin
D 4000 IU vs placebo for 6
months

e Significant improvement
in insulin sensitivity

Universityofldaho Proiect
School of Healt‘htzm Medical EC H O
Professions




Vitamin D (7)

Table 2 Levels of FBG. FI. HbA,_. Vit. D and Ca 1n the patients’ subgroups after treatment

Parameters Group A Group B Group C Group D p-value Reference range
(Mean=SD) (Mean=5SD) (Mean=SD) (Mean=SD)

FBG (mg/dL) 116.9=3.4 108.1=2.2 94.2=x44 90.5+5.7 0.000% 70-100

FI (uIU/mL) 5219 7.8=14 10.7£1.5 09=18 0.000% 4.03-23.46

HbA,_ (%) 0.2=0.6 5.8=0.3 5.2+0.1 4.7=0.3 0.000% 3.8-5.8

Vit. D (ng/mL) 10.1=44 32.3=0.7 341=1.7 36.4=3.2 0.000* 30-100

Ca (mg/dL) 7.9=0.2 8.6=0.3 9704 9.3=x0.6 0.000% §.2-104

*Significant at the levels of (p<0.05)

* 300 patients, with Vit D deficiency, T2DM, ages 36-48, x 6 months

* Instructed to follow health and balanced diet with restriction of sugars and carbohydrates

e Group A- Metformin only (500 mg BID)
* Group B- Metformin and Vitamin D (50,000 IU weekly x2 mo, then 2000 IU daily)
e Group C- Metformin, Vitamin D, Calcium (1000 mg Ca citrate daily)

* Group D- Control

e Baseline Alc in treatment group 8.6 £ 1.2, control group 4.8 £ 0.3
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Cinnamon (1, 2)

* True cinnamon or Ceylon
mﬁ::::::::':..,., cinnamon

* Dose 1-6 grams daily

plasma
glucose

e I*ﬁ * Contains coumarin which can
LI cause liver damage when
'm consumed in excess
N . Toler.abl.e daily intake s 0.1 mg/kg
* Cassia cinnamon contains 0.1-3.5
HEES mg per gram
Figure 3. A graphicalrpresentaton ofthe mlecula mecharis of iamon inhiting -y s * 1 tsp cinnamon =~2.5 g of

L]
a-glucosidase, and plasma glucose, and stimulating plasma insulin, glycogen synthesis, glucose CI n n a l I lo n
metabolism, and insulin receptor phosphorylation. Green and red arrows indicate increase and
decrease, respectively. Image was created using BioRender.com.
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Presenter Notes
Presentation Notes
The antidiabetic mechanisms of Cinnamomum zeylanicum are multifaceted: (i) Inhibition of carbohydrate digesting enzymes: cinnamon reduces intestinal glucose absorption by inhibiting pancreatic α-amylase and α-glucosidase; (ii) regulation of glucose metabolism: It enhances glycogen synthesis and promotes glucose metabolism in peripheral tissues; (iii) stimulation of glucose transporters: cinnamon upregulates GLUT-4 expression and facilitates its translocation to the plasma membrane, thereby increasing cellular glucose uptake; and (iv) insulin-like activity


Cinnamon Efficacy (2)

Select Studies on Cassia Cinnamon for Type 2 Diabetes
Population & Intervention vs. Comparison Outcomes
Study Design
Adults with Oral cassia cinnamon 1500 mg | Postprandial glucose by 20
prediabetes daily for 12 weeks vs. placebo mg/dL
(N=54) | HbAlc by 0.2%
RCT Stabilizes fasting blood glucose
(cassia cinnamon group remained
stable; placebo group T by ~5
mg/dL)
Adults with type 2 | Oral cassia cinnamon 120 mg to 6 | Fasting blood glucose by 25
diabetes g daily for 4 to 18 weeks vs. mg/dL
(N=543) placebo or standard diabetes « HbAlc
Meta-analysis of 10 medications
RCTs




Berberine (2)

Mechanism of Action

» P glucose uptake in muscle cells
™ glycolysis (breakdown of glucose)
™ insulin sensitivity

J hepatic gluconeogenesis (production of
glucose by the liver)

Dose 500 mg 2-3 times daily (max 1500 mg daily)

Common side effects
* Abdominal pain and distension, constipation,
diarrhea, gas, nausea and vomiting
Drug Interactions
* Inhibits CYP 2C9, 2D6 and 3A4

Image from: https://www.webmd.com/obesity/berberine-
health-benefits
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Presenter Notes
Presentation Notes
Berberine also slows carbohydrate absorption through two primary mechanisms, helping to prevent post-meal blood glucose spikes and improve overall glycemic control. First, it inhibits the intestinal enzymes alpha-glucosidase and alpha-amylase, which are responsible for breaking down complex carbohydrates into simple sugars. Second, berberine reduces the expression and activity of glucose transporter proteins that facilitate the movement of glucose from the intestines into the bloodstream.


Berberine Efficacy (2)

Select Studies on Berberine in Adults with Type 2 Diabetes

Population & Intervention vs. Comparison Outcomes
Study Design
Adults with type 2 | Oral berberine 600-1500 mg daily | HbAlc 0.7%
diabetes or for 4-24 weeks alone or in | Fasting blood glucose by ~16
prediabetes combination with standard mg/dL
(N=4158) diabetes medications vs. placebo, | Postprandial glucose by ~23
Meta-analysis of 46 | lifestyle interventions, or standard mg/dL
randomized diabetes medications
controlled trials
(RCTs)
Adults with type 2 | Oral berberine 500-1500 mg daily | HbAlc 0.7%
diabetes, for 2 weeks to 6 months, alone or | | Fasting glucose by ~18 mg/dL
hyperlipidemia, in combination with lifestyle | Postprandial glucose by ~36
and/or hypertension | intervention or standard diabetes mg/dL
(N=2569) medications vs. placebo, lifestyle
Meta-analysis of 27 | interventions, or standard diabetes
RCTs medications
Adults with type 2 | Oral berberine 1000 mg daily for | HbAlc 0.9%
diabetes and 3 months vs. placebo | Fasting glucose by ~25 mg/dL
dyslipidemia | Postprandial glucose by ~56
(N=116) mg/dL
RCT

Universityofldaho
School of Health and Medical
Professions




Fenugreek (2)

Image from: https://aanmc.org/naturopathic-
kitchen/naturopathic-kitchen-fenugreek/

* Dose 5-10 grams daily

e Efficacy in 8-16 week trials
! FBS by 27 mg/dL
* U PPG by 30 mg/dL
* U Alc by 0.5%

e Common side effects

* Abdominal pain, bloating,
diarrhea, dyspepsia, gas, nausea
* High fiber food 50-65% fiber by o
weight Universityodaho
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Presenter Notes
Presentation Notes
Fenugreek exerts antidiabetic effects through multiple mechanisms. First, it slows carbohydrate absorption, leading to reduced postprandial blood glucose spikes. Fenugreek is rich in soluble fiber, particularly galactomannan, which forms a viscous gel in the gastrointestinal tract that slows gastric emptying and delays carbohydrate absorption. It also inhibits intestinal enzymes such as alpha-amylase and alpha-glucosidase, further slowing the breakdown and absorption of carbohydrates.

Fenugreek stimulates insulin secretion and increases insulin sensitivity. Fenugreek seeds contain the amino acid 4-hydroxyisoleucine (4-OH-ILe), which stimulates pancreatic beta cells to secrete insulin. Other bioactive compounds in fenugreek enhance insulin sensitivity, contributing to better peripheral glucose uptake and utilization.


Bitter Melon (5-6)

Mechanism of action
* Inhibit intestinal absorption of glucose
e Suppress glycogenic enzymes
* Decrease hepatic gluconeogenesis

Contains Polypeptide-P
e Resembles bovine insulin

* Evidence
* SubQ injections of polypeptide-p more effective than oral administration

* Very few randomized controlled trials conducted
* 90 subjects (in final analysis) over 12 weeks- treatment group had lower fasting BG, no difference in Alc
e Various forms

As a food source
e Caution against hypoglycemia
* Monitor blood sugars more consistently

Image from: https://www.healthline.com/nutrition/bitter-melon
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- f'?”‘r ~ « Prickly pear cactus
P

* Rich in soluble fiber and pectin

* Reduces intestinal glucose
uptake

* Very few well designed trials
conducted in human subjects

L ol F
Image from: https://www.growveg.com/plants/us-and-canada/how-to-grow-prickly-pear-cactus/
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Black Seed (Nigella sativa) (2)

* Mechanism of action
M insulin sensitivity
J insulin resistance
™ insulin secretion
* " glucose uptake
J hepatic gluconeogenesis

* Dose
* Powder — up to 2 grams daily
Oil —up to 5 mL (5 grams) daily

Common side effects . .
. . . . Image from: https://loveorganics.net.au/wp—content/uploads/2023/12/BIack Cumin-Nigella-
Constipation, gastric burning or scaled-1.jpg

discomfort, nausea, vomiting
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Presenter Notes
Presentation Notes
Black seed and its primary bioactive constituent, thymoquinone, exert antidiabetic effects through multiple mechanisms. It enhances insulin sensitivity and reduces insulin resistance by modulating key insulin signaling pathways, including AMPK and peroxisome proliferator-activated receptor-gamma (PPAR-gamma) pathways in skeletal muscle, liver, and adipose tissues.
Black seed also stimulates the proliferation of pancreatic β-cells and boosts their insulin secreting capacity. Additionally, it suppresses hepatic gluconeogenesis and increases glucose uptake in peripheral tissues.



Black Seed Efficacy (2)

Population & Study Design Intervention vs. Comparator

Oral black seed oil 1 gram
Adults with type 2 diabetes

(N=706)
Meta-analysis of 7 RCTs

daily or powder 1-3 grams
daily for 2-12 months wvs.

placebo or standard care

Adults with type 2 diabetes
(N=43)
RCT

Oral black seed oil 1 gram

daily for 8 weeks vs. placebo

J. Fasting blood glucose by
~18 mg/dL
J HbAlc by ~0.7%

J. Fasting blood glucose by
~23 mg/dL
J HbAlc by ~0.7%
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Presenter Notes
Presentation Notes
Clinical studies and meta-analyses show that taking black seed powder at doses of 2 grams or more daily, or oil 1 gram daily, can reduce HbA1c by approximately 0.4% and fasting blood glucose by about 14 mg/dL compared to controls. However, reductions in fasting blood glucose are not consistent across all studies and the overall benefit is considered modest.


Steps to Choose an Appropriate Product

e Talk with your provider first
* Medication interactions
* Medical conditions
* Upcoming procedures
» Safety

* Select a reputable company using Good Manufacturing Practices
(GMPs)
e ConsumerlLab.com

* NSF International
e U.S. Pharmacopeia (USP)

https://www.nccih.nih.gov/health/dietary-and-herbal-supplements Universityorldaho
https://ods.od.nih.gov/factsheets/WYNTK-Consumer/ Prfessns. ECHO



Presenter Notes
Presentation Notes
Many supplements can interact with prescription medications, pose risks to other medical conditions, or increase bleeding risk for those undergoing invasive procedures. Some supplements have not been well studied in all populations, the least studied are in women who are pregnant or nursing, and children. 

What’s listed on the label of a dietary supplement may not be what’s in the product. For example, some products marketed for weight loss, sexual enhancement, or bodybuilding have been found to contain prescription drugs not allowed in dietary supplements or other ingredients not listed on the label, and some of these ingredients may be unsafe. 

GMPs to ensure the identity, purity, strength, and composition of their products.
These independent organizations offer quality testing and allow products that pass these tests to display a seal of quality assurance that indicates the product was properly manufactured, contains the ingredients listed on the label, and does not contain harmful levels of contaminants. These seals do not guarantee that a product is safe or effective.

https://www.nccih.nih.gov/health/dietary-and-herbal-supplements
https://www.nccih.nih.gov/health/dietary-and-herbal-supplements
https://www.nccih.nih.gov/health/dietary-and-herbal-supplements
https://www.nccih.nih.gov/health/dietary-and-herbal-supplements
https://www.nccih.nih.gov/health/dietary-and-herbal-supplements
https://www.nccih.nih.gov/health/dietary-and-herbal-supplements
https://www.nccih.nih.gov/health/dietary-and-herbal-supplements
https://ods.od.nih.gov/factsheets/WYNTK-Consumer/
https://ods.od.nih.gov/factsheets/WYNTK-Consumer/
https://ods.od.nih.gov/factsheets/WYNTK-Consumer/

Key Points and Patient Education

* Not all supplements are created equally

* Encourage patients to talk with providers before starting supplements
* Monitor blood glucose levels more closely

* Adjustments to other medications may be needed

* If using food source, start low and go slow
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Presenter Notes
Presentation Notes
Please include any references you have in your presentation.
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