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Friendly Bacteria Unfriendly Bacteria
L. acidophilis, L. salivarius, Pathogenic bacteria 8 fur'\%\,
Casel, L. thermophilus, such as Candida albicans, Ste.
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Viruses and Type 1
Diabetes

* Mumps

* Coxsackie
* CMV
* EBV
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* Liverlssues

I_iVe r | ssues * Insulin-resistance is associated with various other
K disorders, including polycystic-ovary disease, liver
and Insulin malfunction, and cirrhosis.

* Hepatic Insulin Sensitizing Substance (HISS).

* HISS sensitizes skeletal muscle to absorb insulin.
Animal studies have shown that the blockade of nitric
oxide release causes a secondary blockade of HISS,
which results in insulin resistance.

Resistance




26

9/8/2023

Liver Detoxification Pathways & Supportive Nutrients

Endotoxins
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Review | > J Inherit Metab Dis. 1991;14(4/421-30. doi: 10.1007/8F0177915.

Detoxification pathways in the liver

DM Grant |

Afiations + expand
PMID: 1749210 DOI: 10.1007/BF01797915

Abstract

The livr plays an important 16le in protecting the organism from potentially toxic chemical insults
through ts capacity to convert lipophiles into more water-soluble metabolites which can be efficiently
eliminated from the body via the urine. This protective ability of the fiver stems from the expression of

y " is their
ability to catalyse the oxidation, reduction and hydrolyss (Phase ) and/or conjugation (Phase I of

soenzyme
multiplicity and inducibility make them parti adaptedto
handiing the vast array o structures o
daily. H may more certain of these:

cals may
enzymes, implying that variations in the latter may be impartant predisposing factors for toxiciy.
a subclass of

metabolism which upon drug challenge, into human
theraps agents, and

pop
thus may have important clnical consequences for drug efficacy and tosiciy.
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Modulation of Metabolic Detoxification Pathways
Using Foods and Food-Derived Components: A

Scientific Review with Clinical Application

metallothionein.

detonification

patientoutcomes.

biphasic,

PMCa485002.

I Nutr Metab,
2015,2015:760689. doi: 10.1155/2015/76068. Epub 2015 Jun 16. PMID: 26167297; PMCID:

subsequent elimination

upregulation for heavy metal metabolism.

phase Il enzymes

* UDP-glucuronosy! transferases
* glutathione S-transferases
 amino acid transferases

* N-acetyl transferases

* methyltransferases.

Specific foods may upregulate or favorably balance metabolic
pathways to assist with toxin biotransformation and

including phase | cytochrome enzymes, phase Il conjugation

enzymes, antioxidant support systems, and metallothionein
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P h ase | * The first defense employed by the body for
biotransformation
CytOCh rome * Xenobiotics
* Steroid hormones
P450 Enzymes * Pharmaceuticals

* Microsomal membrane-bound, heme-thiolate proteins,
located mainly in the liver, but also in enterocytes, kidneys,
lung, and even the brain

« Responsible for the oxidation, peroxidation, and reduction
of several endogenous and exogenous substrates

9/8/2023

« Specifically, the function of CYP450 enzymes is to add a
reactive group such as a hydroxyl, carboxyl, or an amino

CY P45 O group through oxidation, reduction, and/or hydrolysis
reactions. These initial reactions have the potential to
E n Zy me create oxidative damage within cell systems because of the

resulting formation of reactive electrophilic species.

The ability of an individual to metabolize 90% of currently
used drugs will largely depend on the genetic expression of
these enzymes

 There are CYP450 polymorphisms (genetic variances)

System

Foods and Herbs that work to increase
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Stimulate bile production by hepatocytes

Milk Thistle

Cynara scolymus (Artichoke leaf e t)

Barberry
Oregon Grape
Dandelion

9/8/2023

Alpha Cells secrete glucagon

* A peptide hormone that stimulates
enzymatic breakdown of glycogen to
glucose in liver

 Gluconeogenesis in the liver
* Amino acids to glucose

Pancreas and
Sugar
Handling

Beta Cells secrete insulin

Delta Cells secrete somatostatin

Insulin

* Mediates the storage of carbohydrates, proteins, fats, and proteins.
* Facilitates cellular growth

+ Enhances liver, adipose, and muscle metabolism

* Needs Zn+

* All cells use insulin in order to absorb glucose, except for the tissues found in the retina,
nerves, and kidney
* tissues where insulin is not required for the entry of glucose into the cell, the excess
glucose that freely enters the cells is broken down into sugar alcohols(polyols). When in
excess, these sugar alcohols are the cause of secondary complications of diabetes

+ Decreased insulin secretion or decreased numbers of insulin receptors are the main causes of
impaired glucose intolerance.

36
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Insulin

« In a patient with diabetes, insulin can be given to mimic the normal
physiologic process. Insulin regimen include:
« Basal insulin: Long-acting or intermediate-acting insulin ( mostly
affects fasting blood glucose )
« Bolus insulin: rapid or short-acting insulin, mainly used for two
purposes:
» Prandial ( mealtime ) in fixed doses
» Correction for acute elevations in response to SMBG

L ——
37

Glycemic Target

Adult treatment goals * 2. American Diabetes Association
ALC: <6.5-7% (ADA). Standards of Medical Care in
Preprandial plasma glucose: 80-130mg/dL Diabetes-2023.Diabetes Care.2019;
Peak postprandial plasma glucose: <180mg/dL (suppl 1):51-5193

Assessing Glucose techniques

Primary techniques for assessing glycemic control are
self monitoring of blood glucose, using a glucose
meter to test plasma glucose and measurement of
ALC.

A1C should be measured quarterly who are not at
goal, or when treatment has recently changed, and
at least twice per year if patient are at goal and have
stable glycemic control

Diabetes Complications

Microvascular Disease (small artery disease) * 2.American Diabetes Association
Retinopathy (most common) (ADA). Standards of Medical Care in
Diabetic kidney disease (may progress to ESRD) Diabetes-2019.Diabetes Care.2019;
Increased risk for foot infections and amputations (suppl 1):51-S193

Erectile dysfunction
Loss of bladder control/UTIs

Macrovascular Disease (large blood vessels)

Coronary artery disease ( stable angina, myocardial
infarction)

Stoke /Transient ischemic attack ( mini stroke )

13
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0 FUNDAMENTALS OF NATUROPATINIC ENDOCRINOLOGY

Quick Reference: Major Blood Metabolism Disorders
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Hypoglycemia and Diet

* Low carbohydrate (40%)

+ Take away cheap man-made sources that
are “simple and refined”

* Glycemic Index
* Whole food
+ Organic Food
* Moderate Protein (30%)
* Moderate Fat (30%)

9/8/2023

Hypoglycemic
Factors

* Stress
* Low BS stimulates
adrenal
« Cortisol raises blood
sugar
* Liver Support
* Exercise

* Supplement support

44

Glucose l Glucose
Production Absorption
Berberine Myrcia
Fenurgreek Sangzhi

leaves "
Less glucose into blood

Hypoglycemic Herbs

Restore normal

PANCREAS ADIPOSE TISSUE MUSCLE

I Insulin secretion
Ginseng
Bitter Melon
Aloes
Biophytum sensitivum

Increaseinsulin secretion

5

S

Peripheral
Glucose uptake
Ginseng

Bitter Melon

Cinnamon

More glucose leave
blood into tissue

glucose level in blood
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Chromium (Glucose

Sierivelon Tolerance Factor)

Green Tea Berberine Gymnema sylvestre

Desiccated Panex Ginseng:

Adrenal: Raises Help to sustain

cortisol to increase cortisol and BS
levels

Licorice: Raises

Alpha Lipoic Acid: B o tico) t5 increase
BS

Helps sustain BS Pancreatrophin

Healthy fats

« Sesame oil

Myo-inositol

9/8/2023
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Plants and
diabetes
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Momordica charantia

e st e i =

omeiamectary & Aterraie Medicng
Momordica charantia (bitter melon) inhibits
primary human adipocyte differentiation by
modulating adipogenic genes

Pk ensea Hundunglos i3 Aershas
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Mechanisms Effects

1 TGF-B, IL-10, IFN-y Anti-oxidant

1 TNF-a, IL6, IL-7, NF &8, Ant-inflammatory
IL-16, NO, PGE:

| Intestinal glucose uptake, Anti-diabetic
| gluconeogenesis, | glycaemia

1 Apoptosis, 1 autophagy,
1+ AMPK activation
| Proliferation, | Akt, | ERK1/2,
| protein synthesis

Review Article
Chromium, Glucose Intolerance and Diabetes

Rhard 4. Anders. P, FACY

Jreps——
Ky wont: chremn, s, o tericy, e s et

51
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Chromium
Medicinal
Uses

In addition to a reduction of fasting blood glucose,
studies have also shown a reduction of serum lipids in
response to chromium supplementation over 6 to 16
months
. KEX inistering 250 pg of cl ium daily over
6 to 16 months led to increased HDL and reduced
triglycerides
Healthy individuals can benefit from 200 pg of
chromium daily. However, those with diabetes or
dyslipidemia may need higher doses of 400 to 600 ug
daily to experience benefit.
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weight reduction: A randomized, double-blind,
placebo-controlled clinical trial
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“The effect of Berberine on weightkoss in order to peevent obesity: A
‘systematic review
i By, Simone
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cet ol 1 rigonella ecum (Fenugreck) Seeds on
Glycaemic Control and Insulin Resistance in Type 2 Diabetes
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Diabetes 197 May28(5)478.85
Fatty acid desaturatiol experimental diabetes mellitus.
‘ECk G, Winn JO, Carter Wy, Faas FH

Abstract
Microsomal fatty acid is defective in i diabetes. This defect is correctable by insulin
treatment. The electron transport chain needed for microsomal fatty acid desaturation was s«umea in liver microsomes of
streptozotocin diabetic rats, and the defect was localized to the levels in
e face of decreased faty acid desaturation and returned to normal ater 48 h of nsuln irea(menl 2U of regular insulin every & h for
24 n repaired the fatty acid desaturation defect, while 0.5 U failed to correct the defect. Both the delta 6 and delta 9 desaturase
defects (inoleic acid and stearoy-CoA desaturation) required similar amounts of insulin and periods of time for correction, although
zymes. This with defect being due to a protein synthetic effect. Diabetic rats
treated twice daily with injections of 4 U of NPH insulin showed a "super” repair of their desaturase defect by 48 h: delta 9 desaturase
activity increased eight times over control activity, while delta 6 desaturase activity increased two and one-half times over control
activity. This, together with the fact that delta 6 desaturase activity in diabetes (64% of control) is altered less than is delta 9
desaturase activity (22% of control), indicates that delta 6 desaturase enzyme activity is less responsive to insuln than is deita 9
physiologi altered fatty acid in diabetes melitus is unknown

PUD: 437377
ndexed for MEDLIE]
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Lipids. 1991 Jul26(7):512-6.

Sesamin is a potent and specific inhibitor of delta 5 desaturase in polyunsaturated fatty acid
biosynthesis.

Shimizu 8", Akimoto K, Shinmen Y, Kawashima H, Sugano M, Yamada H

I Author information

Abstract
Incubation with sesame oil increases the mycelial din finolenic acid content of an id-producing fungus,
Mortierella alpina, but decreases ts arachidonic acid content [Shimizu, S., K. Akimoto, H. Kawashima, Y. Shinmen and H. Yamada
(1989).J. Am. Ol Chem. Soc. 66, 237-241]. The factor causing these effects was isolated and identified to be (+)-sesamin. The results
obtained in experiments with both a cell-free extract of the fungus and with rat liver microsomes demonstrated that (+)-sesamin
specifically inhibits delta 5 desaturase at low concentrations, but does not inhibit delta 6, delta © and defta 12 desaturases. Kinetic
analysis showed that (+)-sesamin is a noncompettive inhibitor (Ki for rat liver deita 5 desaturase, 155 microM). (+)-Sesamolin,
(+)-sesaminol and (+)-episesamin also inhibited only defta & desaturases of the fungus and liver. These results demonsirate that
(+)-sesamin and related lignan compounds present in sesame seeds or its oil are specific inhibitors of defta 5 desaturase in

fatty acid in both and animals.

9/8/2023

e Do i o
cesno

ANovel Selective Inhibitor of Delta-5 Desaturase Lowers
Insulin Resistance and Reduces Body Weight in Dietinduced 148 ¢
Obese CS7BL/6) Mice

Foues I

Sesame Oil

62

Sesame Seed

Sesame seeds are rich in protein, vitamins, and antioxidants.
Patients take sesame by mouth for

* Alzheimer’s disease

« Anemia

* High cholesterol

* Diabetes

In Diabetes, Sesame may lower blood sugars levels and may
support healthy blood sugar regulation.

« Astudy in 46 adults with type 2 diabetes found that taking
sesame oil for 90 days reduced fasting blood sugar and A1C
compared with a placebo group.

21
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Graphical abstract
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Garlic (Allium
sativum)

+ A wide range of targets in the body:

Antibacterial

Antiviral against common cold
Anti-hypertensive
Hypolipidemic

Antioxidant

Hypoglycemic
Immunomodulatory
Anti-asthmatic
Anticarcinogenic

68

Improved insulin secretion

Increased insulin sensitivity

Decreased FBG and HbAlc

May reduce Islet Cell Antibodies against Beta cells of
pancreas in TIDM

Decreased intestinal glucose absorption

Reduction in triglycerides, total cholesterol, LDL
increase in HDL

Antioxidant effects

9/8/2023
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Food Nutr Res. 2017 Sop 27:61(1)-1377571. dor- 10.1080118546626 2017.1377571. eGollection 2017,

Effect of garlic in the of type 2 di: mellitus (T2DM): a meta-
analysis of randomized controlled trials.

Wang J', Zhang X', Lan H', Wang W'

@ Author information

Abstract

The present study was designed to systematically evaluate the clinical efficacy and safety of garlic supplement in the management of type 2
diabetes mellitus (T2DM). PubMed, EMBASE, the Cochrane Library, and China National Knowledge Internet (CNKI) were searched for
relevant randomized controlled trials (RCT) by using the terms garlic and T2DM up to April 2017. The quality of included RCTs was
assessed by the Cochrane tool of risk of bias, and data of outcomes were pooled by REVMAN 5.3. Clinical factors were handled by meta-
regression and subgroup analysis, and risk of publication bias was explored by inverted funnel plots. Nine RCTs involving 768 T2DM patients
were included in the meta-analysis, and the dose of daily garlic (allcin) supplement ranged from 0.05g to 1.5¢. A significant reduction in the
level of fasting blood glucose in 1-2 weeks [SMD = -1.61, 95%C (-2.89, -0.32)], 3-4 weeks [SMD = -2.87, 95%CI (-4.74, -1.00)], 12 weeks
[SMD = -9.57, 95%Cl (-12.39, -6.75)], and 24 weeks [SMD = -21.02, 95%CI (-32.47, -9.57)] was achieved in favour of the garlic group rather
than the control group. Significantly decreased fructosamine and glycated hemoglobin (both in 12 and 24 weeks) were also found in garlic
group. Meanwhile, significantly improved blood liquids of total cholesterol [SMD = -1.93, 95%Cl (-2.98, -0.87), 3-4 weeks], high density
lipoprotein [SMD = -0.41, 95%Cl (-0.83, -0.00), 3-4 weeks] and low density lipoprotein [SMD = -3.47, 95%Cl (-5.76, -1.18), 12 weeks] were
confirmed after garlic administration. There was no significant difference in complications. Current data confirms that garlic supplement plays
positive and sustained roles in blood glucose, total cholesterol, and highflow density lipoprotein regulation in the management of T2DM.
Abbreviations: T2DM = type 2 diabetes meliitus; RCT = randomized controlled trial; SMD = standard mean difference; CI = confidence
interval; FBG = fasting blood glucose; HbA1c = glycated hemoglobin; HDL = high density lipoprotein; LDL = low densily lipoprotein.

: Garlic; T2DM; allcin; blood liguids; therap)

PMID: 20056885 PNICID: PMC5642189  DOI: 10.1080/16546628 2017 1377571
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Biochimie
Volume 55 Issue 10, October 2073, Pages 18711627

R
Potential role and therapeutic interests of myo-
inositol in metabolic diseases

e L Croza .8, Chstaphe O, Soage
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deficiency.
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Cinnamon

+ Cinnamon is best known as a spice but
the extracts from the bark of the
cinnamon trees also has been used in
traditional medicine

Several small studies have linked
cinnamon to help control blood sugar
levels. Some of this work shows it may
lower insulin resistance.

75
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Nutrition and
Lifestyle
Consultations
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Medical
Nutrition

Therapy

Diabetes
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Reduced risk
Diabetes

Health Benefit

Mediterranean Diet

A1C Redu:

Weight

Pressure

9/8/2023

geta

Diets

Low-fat Diet

30
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Diet Counseling

* Weight Loss
* Weight Gain

Functional
Nutrition

MTM, Critical Care

Diabetes and Management with
Obesity Counseling nutritional
component

Herbal Based

: Parenteral
Practices

\ALEEY

* Work with doctor
« Take certification for IV
insertion

Enteral

9/8/2023
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