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Disclaimer

The material contained within this presentation is not intended to
replace the services and/or medical advice of your personal licensed
health care professional.

This material is for educational purposes only

This information is not meant to encourage diagnosis and treatment of
disease.

Any application of suggestions set forth in the following portions of this
presentation is at the reader’s discretion.

Implementation and/or experimentation with any supplements, herbs,
dietary changes, medications, and/or lifestyle changes, etc., is done so
at your sole risk and responsibility.

Lecture Overview

Chronic candida and various health complaints
Why is candida so complex?
Examples of fungal toxicity:
Arabinose
Pentosidine
Acetaldehyde
Mold exposure & mycotoxins
Biofilm (introduction)
Treatment options
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Fungi
(Biological Group Of Organisms)
Yeast: Examples of Fungi l 2
ex: Candida, - :
L) ushrooms
Saccharomyces. = Wil :
Mold: « Mildews
i * Smuts
ex: Aspergillus, * Rusts
Penicillium. * Yeasts
Mushrooms

Production of Arabinose as a
Marker of Invasive Candidiasis

Hyaluronic acid ‘
Intercellular cement =

Human macrophage

N-acetyl
Glucosamine, Kills Candida
Glucuronic acid T
\ Myeloperoxidase-WBC enzyme

clo- response to Candida infection

Hypochlorite ion-powerful oxidizing agent-tissue damage

Active ingredient of Clorox®

. References
Organic | %" hn M, et al. Carbohydr Res. 1999, 321:228-34.

2. Shimizu MT et al. J Med Vet Mycol. 1995, 33:27-31

Acids Test
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Jessop C, Chronic Fatigue Syndrome Conference, Chronic

Fatigue Syndrome Quarterly, April 15,1989, San Francisco, CA.

Common Symptoms

Chronic Eatigue: 100%
eo1d Extremities: [0a%
Impaired Memory: 100%
Frequent Urination: 95

Depression: 94%*
Sleep Disorder: 94%

Muscle Aches: 68%
Headache: 68%

Sore Throat: 20%

Family Practice \ol. 18, No. 3
©Oxford University Press 2001 Printed in Great Britain

Effectiveness of nystatin in polysymptomatic
patients. A randomized, double-blind trial with
nystatin versus placeho in general practice

Heiko Santelmann, Even Laerum, Joergen Roennevig? and
Hans E Fagertun®

Santelmann H, Lagrum E, Roennevig J and Fagertun HE. Effectiveness of nystatin in poly-
symptomatic patients. A randomized, double-blind trial with nystatin versus placebo in general
practice. Family Practice 2001; 18: 258-265.
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In the 116 patients selected by the FRDQ-7 questionnaire,
nystatin therapy reduced overall symptoms significantly
as compared with placebo, even after correction for
sugar- and yeast-free diet.

. Nystatin showed the most striking
effect f / abdominal and urogenital complaints.
Since wed t perform microbiological studies in the
patients and the positive effect of nystatin may be due to
its effect on other fungi, a connection between C.albicans
and FRD remains unproved.

Nystatin is well known for its antifungal effect on
C.albicans which is found in all segments of the gastro-
intestinal tract in 10-80% of humans,!4!5:19 as well as on
other veasts and moulds.

9
95% Predicative of Positive Response to Nystatin
SCORE:
0=none FRDQ-7 Questionnaire
1 = occasional or mild
2 = frequent or moderately severe
3 =severe or disabling
1. Have you, at any time in your life, taken broad spectrum antibiotics? (0 or 3)
2. Have you taken tetracycline or other broad-spectrum antibiotics for
one month or longer? (0 or 3)
3. Are your symptoms worse on damp, muggy days or in moldy places? (0 or 3)
4. Do you crave sugar? (0 or 3)
5. Do you have a feeling of being "drained?” (0, 1, 2 or 3)
6. WOMEN: Are you bothered with vaginal burning, itching or discharge? (0, 1, 2 or 3)
MEN: Do you have burning, itching or discharge from the penis? (0, 1, 2 or 3)
7. Are you bothered by burning, itching or tearing of your eyes? (0, 1, 2 or 3)
TOTAL SCORE FOR FRDQ-7:
Score 0-3 = FRD unlikely
Score 4-9 = FRD probable
Score  10-21 = FRD almost certain
10
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List of Common Clinical Observations Seen in Autism
That Appear (in part) Related to

Candida Overgrowth

Silly/goofy/giddy, inappropriate laughter — “acts

drunk.”

Sugar and carbohydrate cravings intensified
Heightened sensory seeking behavior, anxiety, and

emotional instability.

Strange behavior such as seeking pressure, hanging
upside down, heightened seeking of masturbation.

Alcohol-related behavior has been observed

Alcohol

Acetaldehyde
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Plants, yeast and bacteria — can ferment compounds into
acetaldehyde and finally into alcohol.
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Benefits Seen With Antifungals

Increased focus and concentration

Improved receptive and expressive language

Reduced bowel symptoms
Reduced headaches, body pains, and bladder symptoms
Increased eye contact and socialization
Reduced self-stimulatory behavior
Reduced aggressive and self-abusive behaviors
Reduced candida symptoms such as thrush
Reduced skin rashes

Candida Pathogenicity
Mechanisms
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Francois L. Mayer, et. al. Candida
albicans pathogenicity mechanisms.
Virulence. Feb 15, 2013; 4(2): 119-128.

Candida Overview

Considered a commensal organism that is a normal part

of the human flora, e.g. mouth, gastrointestinal tract.

Estimates are that candida exists in approximately 80%

of the human population without causing harm:
Without harm?

Common issues linked to candida overgrowth are

thrush (oral candida), vaginal infections, skin and nail

plate infections.

HIV, cancer and other immunocompromised diseases

have greater risk of candida pathogenicity.

16
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Unicellular Candida

Unicellular Yeast to
Hypha Formation

Maya tipi hilcreler

Psddohif
\ Blastospor

Klamidospor

2 4 et

Highly invasive at this point. []

Invades the mucosal lining
of the
intestinal tract.

I
U
—

Ao-6~8-8ig

Budding yeast
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Candida Transformation

To infect host tissue, the unicellular form of candida
switches to a more invasive multicellular form based
on environmental changes (e.g., pH, food supply,
temperature, CO2) at the tissue level - much of
which it can control.

Candida can alter extracellular pH by uptake of
various amino acids and produce ammonia.

Candida Transformation

Candida can alter its metabolism for lipids and
amino acids upon encountering and engulfment
by macrophages.

Phagocytized candida can pierce through immune
cells and escape gaining access to all organ tissue
throughout the body.

10
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[[ Source: Neuroscience News ]I

21

Adhesin and Invasin Proteins

Candida has specialized proteins which allow it to
adhere to other microorganisms, abiotic surfaces, and
host cells. These adhesion proteins are also involved in
Biofilm formation.
Invasin protein allows for two different ways for
candida to penetrate host cells:
Active penetration — hyphal driven process with various
protease secretions allowing cell penetration.

Induced endocytosis — expressed proteins on the cell surface
induce engulfment of the candida cell.

22
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Low fungal load Antagonism by gut flora
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IL-6 can induce pituitary and
adrenal cortex activity

Clinical Trial > J Clin Endocrinol Metab. 1994 Oct;79(4):1212-4. doi: 10.1210/jcem.79.4.7962296.

Interleukin-6 stimulates the hypothalamus-
pituitary-adrenocortical axis in man

E Spath-Schwalbe ', J Born, H Schrezenmeier, S R Bornstein, P Stromeyer, S Drechsler, H L Fehm,
F Porzsolt

Abstract

A recent study in humans, animal studies, and in vitro data have suggested that interleukin-6 (IL-6)
stimulates the secretory activity of the hypothalamus-pituitary-adrenocortical (HPA) axis. In a phase Il
study, one female and six male patients with metastatic renal cell carcinoma received IL-6 to evaluate
a possible antitumor effect of IL-6. This offered the possibility of investigating the influence of IL-6 on
the HPA axis in man. The subjects were studied 1 day before, on day 1, and on day 21 of IL-6 therapy
(150 micrograms administered sc every day at 0900 h). Blood samples were taken at 0900, 1100, 1300,
1600, and 2000 h the day before, on day 1 of IL-6 therapy, 24 h after the first IL-6 injection, and on
day 21 of IL-6 treatment. Rlasma ACTH and cortisol levels promptly followed the rise of IL-6. which
peaked 4 h after administration. They were significantly (P < 0.05) higher at 1100 and 1300 h on day 1
of IL-6 therapy compared with the corresponding plasma levels the day before IL-6 treatment.
Cortisol ions remained signifi increased at 1600 and 2000 h after IL-6
Twenty-four hours after the first IL-6 administration, IL-6, ACTH, and cortisol levels had reached
“Results preinjection values. Although plasma cortisol levels were similar on days 1and 21, ACTH levels were
confirming...demonstrate a lower on day 21 (than on day 1), but significantly elevated at 1100 h compared with levels on the day
stimulating effect of IL-6 on  before the first IL-6 injection. Results confirming the very recent data of another study demonstrate a
stimulating effect of IL-6 on the HPA axis in man. They support the notion that IL-6 is one of the

“Plasma ACTH and cortisol
levels promptly followed
the rise of IL-6...,

the HPA axis in man.”

24
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suess,
signal |

Hypothalamus

Blood vessel
Systemic circulation

Adrenal cortex

Kidney.

Cortisol

Figure on
th

Sensing the environment: Regulation of local and global homeostasis by the skin neuroendocrine system -

f-

from: https://www.r net/figure/O|

figure-1

i_figl5_230677178
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Potential Sources of Stress

Anger - Fear
Worry/Anxiety
Depression
Guilt
Overwork
Physical and Mental strain
Excessive exercise
Sleep deprivation
Light-cycle disruption

Trauma/lnjury
Whiplash — Head injury
Inflammation
Pain
Temperature extremes.

oxic exposure
Infections
Chemicals - Heavy metals
Electromagnetic fields
Radiation
eophysical
Malabsorption
Maldigestion
lliness
Low blood sugar - Poor diet
Nutritional deficiencies
Allergies
Foods

Mold - Pollens

Association

Stimulus R —
Outcome —
Inhibition

HP = Hypothalamus - Piuitary

NFL = Negative Feedback Loop
NE= Nurepmephnne

‘ Chronic Stress Response

Total
DHEA(s)

Free Elevated Cortisol
DHEA(s) to DHEA Ratio®

* Abnormal Ratio of
Cortisol to DHEA indicates
Pregnenolone Steal
(Cortisol Escape)

\

. Fﬂmﬁﬂfm in sensitivity + Osteoporosis %%one loss) T . SW

« Fat accumulation (waist)T
+ Protein breakdown’
- Salt & water retention™

* Glucose utilizationd.
« Blood sugar
+ Gluconeogenesis™

« Antigen penetration *
+ Circulating lgG™

+ NK cell activityd

« Interleukin 2.

Lymphocytesl
Chronic viral nfectons (EEV,CMV,Herpes Ll etc.)
Increased infect Insomnia
Yeast overgrowth Hypoglycemia
Allergies Hunger
Fatigue PMS
Headaches Depression
Autoimmune disease Irritable bowel
Cancer Digestive problems

Cardiovascular disease ADD/ADHD

26
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Following Information on Yeast/Fungal
Toxicity, including Arabinose, etc.

Biological
Treatments for

AUTISM
& PDD

Causes and Biomedical Thorapies for Autism and POD |

Dr. William Shaw

O OH

HOJ\/KH/OH

0

Malic Acid (MA) Tartaric Acid — analog to MA

QH,C OH
OH
HO
o

Citramalic Acid — analog to MA

14
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rebs (
Inhibited by Tartaric Acid & Citramalic Acid

Arabinose blockade
of vitamins to proteins

Lysine residue of protein
Biotin

- Arabinose Vitamin B6

- Arabinose
Lipoic Acid

NN\

oo X000 —

<= Arabinose

15
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Arginine

OH
NH,

Arginine is involved in blood pressure control, immune function,
ammonia detoxification, growth hormone release, insulin
regulation and more.

31

Pentosidine

\
HO 2 Arabinose from candida can complex
> | with the amino acid Lysine which then
interacts with the amino acid Arginine to
form the toxic byproduct called
Pentosidine.

Arabinose-Lysine Complex + Arginine
= Pentosidine

32

16
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Pentosidine

Decrease enzyme activity

Cross-Linked Proteins — decrease flexibility of structural
proteins of collagen and muscle.

Possible damage to myelin
Autoimmune reactions to dysfunctional proteins
Cardiovascular and kidney problems

Advanced Glycation End (AGE) Product:

Proteins, amino acids and lipids that become altered
when exposed to sugars, e.qg. Hemoglobin Alc
(HbAIc).

33
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Plants, yeast and bacteria — can ferment glucose into
Acetaldehyde and finally into alcohol.

17
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The Pivotal Role of Aldehyde Toxicity in Autism Spectrum / ) .
Disorder: The Therapeutic Potential of Micronutrient ﬁ Libertas icademica
Supplementation

Supplementary Issue: Parental Nutritional Metabolism and Health and Disease of Offspring

Frances Jurnak

Emerita Professor, Department of Physiology & Biophysics, School of Medicine, University of California, Irvine, CA, USA.

Ethanol Reactive and Toxic Acetic acid
Acetaldehyde
o

o

~Son —* )J\ - )I\OH

Alcohol Det

D
ALDH2
cofactors: NAD*, Zn?* cofactor: NAD*

Figure 2. Ethanol metabolism. Ethanol is metabolized to the reactive and
toxic acetaldehyde by ADH isozymes. Acetaldehyde is metabolized to
acetic acid by acetaldehyde dehydrogenase 2 (ALDH2). An accumulation
of ifests as including facial
flushing, nausea, and rapid heart beat.

GRS WETAROLS VNS @ Taylor &Francis

DRUG METABOLISM REVIEWS LY —.

Aldehyde toxicity and metabolism: the role of aldehyde dehydrogenases in
detoxification, drug resistance and carcinogenesis

Amaj Ahmed Laskar and Hina Younus ©
Enrymology Laboratry, Interdscipinary Bioechnalogy Ui, Algah Must Universy, Aligar, Inci

ssTanct AT wisToR
‘Adehydes are carbonyl compounds found ubiquitously in the environment, derved from both  ecehed 2 st 2018
atural and anthropogenic sources. As the ldehydes are reactve species, therefore, they are  Aceied 8 Nosrbe 2018
generaly Toxic o the body. To reduce the toxcty and pethagenesis related to aklehydes, the

human body contains severs skdehyce metabolzing enyme systems incuding sidehyce ox-
s om0 e o et driopwama it et TR,
ain a low leve of aldehydes In the body by catayically converting tham o fess harmful and i s
casly exceted producs. The human ALDH (hALDH) superfamily consss of 20 funcional ALDH

genes identied so far 3t cstinet chromosomal locations, expressing 20 ALDH proteins, which

Rl oty

2 wide range. a
The hALDHs are present in al sub-ellur locatons and have a wide tssue distrbution.
revew gives an account o akdehyes: thef source, towcty and metabelism, clferent alder

and pathophysiclogical roes In the body.

Introduction acds. The human body
ALDH isforms. The maj
ALDHs s the catalysis of
biological function (MarcH]
of PALDH is crucilfor pr
touc effects of a wide
endogenous aldehydes in
aciiy due to mutation,
tion s asociated with iy
such as Sjogren-Larsson
! phrenia, Type Il yperproln
body contains several mechanisms to escape fiom the UV and cancer. Alered
deleterious effects of aldehydes among which aldehyde  2bnormal requlation mak
metabolizing enzymes are one of them. These enzyme  aldehyde-relsted pathoger]  Figure 1. Aldehyde related toricity and pathogenesis in humans,
systems ensure a low level of circulating aldehydes in  esis. Human ALDHs are als;
the body by converting them into nontoxic or relatively  vital non-catalytic functions such as cell proliferation,
less toni products which are easly excrete fiom the  embryogenesis, development, cell signaing, neuro-
body compared t aldehydes (Harvey and Lindahl 1983, Tansmision, protecton from UV radiatons, dug
Kedderis 2010; Croom 2012), Among the skiehyde  metabolism, osmoregultion, gene regulation, redox
metabolizing enzymes, ALDHs are one of the most  balance,etc. Distinct hALDH fsoforms were ks found
important classes of enzymes responsible forthe owda- o be nvolved in carcinogeness and chemotherapeutic
ion of aldehydes 1o ther comesponding carborolic  drug resisance. Invlvement of RALDHs n such diverse

Aldehydes are one of the members of toxic substances
that are frequently encountered by the body. They are
reactive organic molecules found ubiauitously in the
environment. Several aldehydes are also produced
within the body through metabolic processes. Majority
of the aldehydes are toric to the body, which readily
reacts with biomolecules and disrupts thelr functions.

36
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Damaged DNA

>0
e——  Oxidation % .
Free Radical ‘e » ) ;//ﬁ\
-8 & 1 @)
o—o Free radical o \t\\,///
*—o Stedls an electron % o
® ° from DNA /
h— / Stable Moleculg)
/

Reactive oxygen species ( - unpaired electrons)

Superoxide anion Peroxide Hydroxyl radical  Hydroxyl ion

.- -2 =
0, 0, *OH OH
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Liver Detoxification Pathways & Supportive Nutrients

Endotoxins
*end products of metabolism
i /

“bacterial endotoxins
——
Cop

b

Exotoxins
*drugs, (prescription, OT(
recreational, etc)
“chemicals '/

- agricultura
- food addt

- pollutants/gbntaminants
“microbial

ASE |
[cytochrome P450 enzymes]

[conjugation pathways]

polar "

)

) sulphation (
glutathione conjugefion*
acetylation

E
Other Nutrients Used

lipid-solyible
riboflavin (vit, B2)

oxidation

onjugation

hydrolysis riscin (i B8) NeactiveDxyger
hydration pyridoxine (vit. B6) e
dehalogenation | folic acid it Lt Serum
vitamin B12
glutathione i
Branched-chain e Kidneys
o amino acids methylation
lipid-soluble (ndnpolar) flavonoids e
I ine, cysteine, '€ Urine
Superoxide methionine are precursors.
tocopherol (vi. E)
Faeces/stool

selenium
copper
zinc.

load with weight Idss

coenzyme Q10

thiols (found n garic onions.
& Crucforous vegeiables)

bioflavonoids

silymarin

pyenogerol
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39

Kenyon SH, et. al. The effect of ethanol and its
metabolites upon methionine synthase activity in
vitro. Alcohol. 1998 May;15(4):305-9.

The association of alcoholism with macrocytic anemia has led to
investigation of the role of cobalamin-dependent methionine synthase in
mediating alcohol toxicity. Several studies have found that long-term
ingestion of large quantities of ethanol causes inhibition of liver methionine
synthase activity in vivo: however, ethanol has not been found to inhibit the
enzyme directly. The effect of ethanol and its breakdown products, acetate
and acetaldehyde, on highly purified rat liver methionine synthase was
tested in vitro. Enzyme activity was not inhibited by ethanol or acetate.
Acetaldehyde was found to inhibit methionine synthase activity, with an
apparent IC50 of 2 mM. The reported inhibition by acetaldehyde was found
to become irreversible over time.

Acetaldehyde-induced inhibition of liver methionine synthase

activity is thus proposed as the most likely explanation of the
reported in vivo effect of ethanol upon methionine synthase.

Methylation Biochemistry Ms (Methionine sVnthase)

Methionine Cycle NT Metabolism

Methionine

Melatonin
SAMe

Serotonin iy 5.HAA

Methylation
Pathways

.. y" ™
Homocysteine 5-MTHF 00
Tryptophan——> Kyn —» QNA
Cystathione L-DOPA <« Tyrosine <~ Phenylalanine
AADC AADC AADC
Hypotaurine €—— Cystaing —> Sufite Dopamine Tyramine PEA
Glutam o
lutamate o VA Vit €
DOPAC Norepinephrine
Tauwine  Glutamyleysteine i

Glycine e
Epinephrine
Glutathione

—
https://neuroendoimmune.wordpress.com/2014/01/14/genetic-control-of-methylation-can-affect-your-health/ J

40
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Acetaldehyde Detoxification

Acetaldehyde + NAD* + H,0 — acetate + NADH + 2H*

Conversion of acetaldehyde [l to acetic acid to acetyl-
CoA requires:

NAD*
Riboflavin (B2)
Iron
Molybdenum

Vitamin B2 (Riboflavin)
53 Glutaric #

H 35 [

41

41

N-Acetyl-Cysteine Cysteine Glutamate

o} [°] [}

H
Deacetylation [
Ol » Hsﬂ)\OH + Hok/\
NH, ‘ NH,

Glycine Y ysteine

Selective micronutrient deficiencies. Most of the evidence
for selective, aldehyde-induced mi i d i

o HS. o o
" )
N Ho. ;,,NWOH arises from the alcoholism literature and the study of acetal-
' N
o NH;

dehyde, the intermediate of ethanol metabolism. Prolonged

ethanol consumption is known to cause oxidative stress™ and
° 9 SH o induce deficiencies in a number of key nutrients, including but
Nirn\)ko not limited to retinol, glutathione, Zn?*, B1, B6, and folate.
HOWN I H Although the nutrient-deficient status of an alcoholic is often
NHz o attributed to a nutrient-poor diet or to ethanol-induced malab-
sorption, the reality is much more complex.”” The mechanism

Glutathione

for some micronutrient deficiencies includes direct reactions

with the electrophilic acetaldehyde generated during ethanol
metabolism. For example, ethanol is known to induce B1*

and B6¥ deficiencies and to lower hepatic glutathione levels in

by several mechani In one B1 mechanism dem-

1 hili Idehyde attacks the

onstrated in vitro, the
C2 adjacent to the sulfur in the thiophene ring of B1, thereby
Towering the bioavailability of BL® One mechanism for the
decrease in hepatic glutathione levels involves the binding
of the reactive acetaldehyde, not to glutathione directly, but
to the glutathione intermediate cysteinylglycine.! Similarly,
acetaldehyde also reacts directly with selective amino acids

Anni H, Pristatsky P, Isracl Y. Binding of acctaldchyde to a glutathione metabo-
lite: mass of an ysteinylglycine

conjugate. Alcobol Clin Exp Res. 2003;10:1613-1621. } 2

21
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Mold

Yeast — ex: Candida, Saccharomyces
Mold — ex: Aspergillus, Penicillium
Mushrooms

MycoT©O

»® o ® % Profile

22
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Medically Significant Mycotoxins

Aflatoxin-M1
Ochratoxin A
Sterigmatocystin

Gliotoxin

Citrinin
Mycophenolic Acid
Chaetoglobosin A

Zearalenone
Roridin E
Verrucarin A
Enniatin B

Toxic chemicals produced by certain
molds (aka mycotoxins)

Can fragment the DNA of Gliotoxin

lymphocytes (T-cells), reduce o

white blood cells, { k
macrophages and Natural N y
Killer Cell activity. C/H \/
Directly lead to immune

=

H

3

CHOH
0

suppression, e.g., lower

Secretory IgA. %

Generate free radicals «%
depleting glutathione. p-"“f@
Targets the mitochondria e 4

46

46
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Markers
#2 and #4
elevated

Fationt Name: ‘ateof Colecion

Fationt Age: 6 Time o Goflction:

pationt Sex: F Print ate:

Organic Acids Test - Nutritional and Metabolic Profile

Metabolic Markers in Urine Reference Range Patient

(mmolim creatinin) Value

Reference Population - Females Age 13 and #€7

Intestinal Microbial Overgrowth

Yeast and Fungal Markers
1 Citramalic

SHydroxymethyl-2 furoic.

3-Oxoglutaric

Furan2 5-dicarboxylic

Furancarbonylglycino

Tartaric

7 Arabinose

ratoxi

1.2-5 H
a2 54

O in A (OTA) is a ic, i ic, and i This chemical is produced by molds in the
Aspergillus and Penicillium families. Exposure is primarily through contaminated foods such as cereals, grape juices, dairy,
spices, wine, dried vine fruit, and coffee. Exposure to OTA can also come from inhalation exposure in water-damaged buildings.
OTA can lead to kidney disease and adverse neurological effects. Studies have shown that OTA can lead to significant oxidative
damage to multiple brain regions and is highly nephrotoxic. Dopamine levels in the brain of mice have been shown to be
decreased after exposure to OTA. Some studies have hypothesized that OTA may contribute to the development of
neurodegenerative diseases such as Alzheimer's and Parkinson’s. Treatment should be aimed at removing the source of
exposure. Agents such as oral ine, charcoal, and ine can help prevent the absorption of these toxins from
food. Antioxidants such as vitamins A, E, C, NAC, rosmarinic acid, and liposomal glutathione alone or in combination have been
shown to mitigate the oxidative effects of the toxin. Bentonite or zeolite clay is reported to reduce the absorption of multiple
mycotoxins found in food, including OTA. Studies have also shown that OTA is present in sweat, which supports the use of
sauna as a treatment to increase the excretion of OTA. (PMID 17195275, 16621780, 16293235, 27521635, 22069626,
24792326, 22253638, 16140385, 2467220, 16844142, 19148691, 22069658, 16019795, 18286403, 15781206, 11439224,
17092826, 32710148)

49
49
Yeast and Fungal Markers
1 Citramalic
2 5Hydroxymethyl-2-furoic
3 3-Oxoglutaric
4 Furan-2,5-dicarboxylic
5 Furancarbonylglycine
6 Tartaric
7 Arabinose
8  Carboxycitric
9 Tricarballylic
Aspergillus T
Oxalate Metabolites
19 Glyceric 0.74 {3 H 104 [ — <dod>
20  Glycolic 27 49 4"—|
21 Oxalic H 2259 m— m
50

50
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Clostridia Bacterial Markers

15 a-Hydroxyphenylacetic 20 -3 H 54
16 HPHPA < 220 H 648 648
17 4-Cresol <8 H 121

T T I T e —
\ a5 50 a

Acid:

ly i H ic Acid
inhibits the proliferation of B and T lymphocyte:
Clostridia and Candida. MPA is associated with mis
pregnancy. (PMID: 28646113, 27809954, 27599910)

by the Penicillium fungus. MPA is an immunosuppressant which
A exposure can increase the risk of opportunistic infections such as
iage and congenital malformations when the woman is exposed in

1001

801 Il Negative Control

- Mycotoxin Positive

60

Percentage

40

204

@
S
N
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3075221

200

2000 &

\
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28 Aconitic

29 Citric < 57 H 752 — \{5}
Mitochondrial Markers - Amino Acid Metabolites

30 3-Methylglutaric 001 - 097 H 15 ] a5
31 3-Hydroxyglutaric <16 H 27 o <>

3-Methylglutaconic

29 BN

53
53
Aflatoxin
60
* = significance of < 0.05 8 control
** = significance of p value < 0.005 8 Mycotoxin
© 40 *
H
Graph 3
calculated K .
from 50 £
individuals g
. 20
with known il *k
mycotoxins.
*
* *
& &
Sy I
54

27



1/19/23

Yeast and Fungal Markers
1 Citramalic

2 5Hydroxymethyl-2-furoic

|Tricarba||y|ic Tricarballylic <04 H 056 0.56

A A
2w
> 5
o a

2

3 3-Oxoglutaric < 033 o (@ | |—|
4  Furan-2,5-dicarboxylic < 16 H 3 D-' @

§  Furancarbonyiglycine <19 0 @ I —
6 Tortaric =48 24 [ — |
7 Arabinose <20 H w4 ——
8 Carboxycitric <2 21 T oo <G>

#2, #4, #5 (and #6) — associated wWe such as Aspergillus

#9 - A chemical byproduct released from fumonisins during passage
through the gastrointestinal tract. Fumonisins are fungal toxins produced
primarily by F. verticillioides. Elevated levels can be caused by the intake
of corn or corn-based food contaminated with fumonisins.
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Over 500+ biofilm species colonize the human mouth, causing tooth decay
and gum disease. This image, retrieved infected dental implant, was taken
by a scanning electron microscope. Source: Rachel Sammons, PhD,

University of Birmingham, Dept. of Biomaterial.
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Sites of Primary and Secondary Biofilm Infection

Streaming

é

Detaching

Seeding
dispersal

Rippling

enter for Biotilm Engineering at MSU-Bozeman
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Pseudomonas aeruginosa and
Cystic Fibrosis

P. aeruginosa in trachea P. Aeruginosa - forming biofilm

61

APMIS Suppl.2013 May;(136):1-51
“The role of bacterial biofilms in chronic infections.”
Bjarnsholt, T. et.al.

“Bacteria have two life forms during growth and proliferation. In one form,
the bacteria exist as single, independent cells (planktonic) whereas in the
other form, bacteria are organized into sessile aggregates. The latter form
is commonly referred to as the biofilm growth phenotype.”

“Acute infections are assumed to involve planktonic bacteria, which are

generally treatable with antibiotics. Successful treatment depends on
accurate and fast diagnosis.”

“In cases where the bacteria succeed in forming a biofilm, the infection
often turns out to be untreatable and will develop into a chronic state.”

“The important hallmarks of chronic biofilm-based infections are extreme
resistance to antibiotics and many other conventional antimicrobial
agents, and an extreme capacity for evading the host defenses.”

62
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Eukaryot Cell. 2005 Apr; 4(4): 633-638.
“Candida Biofilms: an Update” Gordon Ramage, et. al.

‘Candida albicans remains the fungal species most
commonly associated with biofilm formation.”
“...formation of candida biofilms carries important clinical
repercussions because of their increased resistance to
antifungal therapy and the ability of cells within biofilms
to withstand host immune defenses.”

“Biofilm formation on medical devices can negatively
impact the host by causing the failure of the device and
by serving as a reservoir or source for future continuing
infection.”

Catheter wall

Matrix

’ e v
Candida/t’a‘.( .
cell

Biofilm

100 ym

Catheter lumen
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Candida Hypha Transformation and
Biofilm Development

Different Pathogens Can Exist In The
Same Biofilm Complex

Yeast

Bacteria
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Biofilm Resistance

Biofilms have different levels of resistance:

Complex architecture of biofilm
The biofilm matrix
Metabolic plasticity

Efflux pumps
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Flow Baciarm Use Querum Sensing

e |

Front Cell Infect Microbiol. 2017 Mar 23;7:93. doi: 10.3389/fcimb.2017.00093. eCollection 2017.

Scaffold of Selenium Nanovectors and Honey Phytochemicals for Inhibition of Pseudomonas
aeruginosa Quorum Sensing and Biofilm Formation.

Prateeksha!, Singh BR?, Shoeb M2, Sharma S', Naqvi AH2, Gupta VK3, Singh BN'
@ Author information

Abstract
Honey is an excellent source of polyphenolic compounds that are effective in attenuating quorum sensing (QS), a chemical process of cell-to-
cell communication system used by the opportunistic pathogen Pseudomonas aeruginosa to regulate virulence and biofilm formation.
However, lower water solubility and inadequate bioavailability remains major concerns of these therapeutic polyphenols. Its therapeutic index
can be improved by using nano-carrier systems to target QS signaling potently. In the present study, we fabricated a unique drug delivery
system i selenium i (SeNPs; non-viral vectors) and polyphenols of honey (HP) for enhancement of anti-QS activity of
HP against P. aeruginosa PAO1. The developed selenium nano-scaffold showed superior anti-QS activity, anti-biofilm efficacy, and anti-
virulence potential in both in-vitro and in-vivo over its individual components, SeNPs and HP. LasR is inhibited by selenium nano-scaffold in-
vitro. Using computational molecular docking studies, we have also that the anti-vil e activity of ium nano-scaffold is
reliant on molecular binding that occurs between HP and the QS receptor LasR through hydrogen bonding and hydrophobic interactions. Our
y il igations with ium-based nano-carriers hold significant promise to improve anti-virulence effectiveness of

p iemicals by effective intracellular delivery.
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BIOFILMS IN CHRONIC
RHINOSINUSITIS

PRESENTING: ANGELIA NATILI, MD
ATTENDING: BRUCE LEIPZIG, MD

THE UNIVERSITY OF TEXAS MEDICAL BRANCH
DEPARTMENT OF OTOLARYNGOLOGY
GRAND ROUNDS PRESENTATION

FEBRUARY 19, 2014

MANUKA HONEY

* Active component is methylglyoxal (MGO)

* Irrigations of biofilms in a sheep model at concentrations less

than 1.8 mg/ml significantly reduced S. aureus biofilm biomass
without harming native tissue

* Honey is also known for anti pseudomonal activity

Drilling AJ, Jar s i mald P). ‘M
inanin
gelia Smith, MD, Farr
Throat Infections
and Surgery
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Nt = Nystatin (meant to be low dose, eg,, 125,000 units to 250,000 units). Nystatin comes in
oral suspension at 100,000 units/ml. However, different strength suspensions can be
specially prepared by compounding pharmacies, e.g. 250,000 units/ml. Minimal dosing

Integrative g
Medicine ¥
Academy |

Candida/Yeast Intervention Suggestions
By Kurt N. Woeller, D.0.

Mild and/or Sensitive Individual
Bot = Botanical (typically use lower dose)

three times daily is suggested.

ALL remedies can be taken with or without food, although away from food is preferred.

NOTE: 5ml = one teaspoon

// = repeat dose

74

Monday | Tuesday Thursday | _Friday | Saturday | Sunday
Breakfast | Botor Nt | Botor Nt | Botor Nt | Botor Nt | Botor Nt | Botor Nt | Botor Nt
Lunch

Dinner

Bedtime | Probiotic | Probiotic | Probiotic | Probiotic | Probiotic | Probiotic | Probiotic
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Keys To Chronic Candida Intervention

Dietary control through eliminating reactive and toxic
foods.

Improving digestive system health and microbiome
diversity.

Eradicating opportunistic infections such as parasites,
bacteria, including clostridia bacteria.

Identifying and elimination of gut colonization of mold
Eliminating or reducing environmental toxin exposures
such as chemicals and heavy metals.

Consistent and ongoing antifungal intervention through
medication and/or botanical remedies.

75

Nystatin

Nystatin:
Tablet (500,000 units) - 1/2
to 3 tablets 3x/day. .
Oral Suspension (100,000 Ergesre AN
units/ml) — % teaspoon to —
3+ teaspoons 3x/day.
5ml = 1 teaspoon

NOTE: can use for Im]“” K !

prolonged periods of time, mwwm. m Rt TR

e.g. multiple months. In K

some cases have had to use Leskago o nracelliar ctions

for 1 to 2+ years.

Binding to ergosterol, \ Ca** Ca™
Intercalation of cell membrane Na®

76
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Systemic Antifungals

Tablet = 100mg, 150mg, 200mg —
used once daily.

Cell Membrane

CollWal Oral suspension — 10mg/ml or
40mg/ml
Ergosterol Biosynthesis ; Average daily dose = 5mg/kg/day.

’ Length (variable) — 15 to 30 days+
Can rotate with other antifungals,
e.g. Nystatin.

MUST monitor liver function every
to 6 to 8 weeks.

Other medications such as Sporanox
and Lamisil can be used similarly

(note: Nizoral — no longer use).

”n
Berberine Complex or Similar Product
Supplement Facts
Serving size 1 tablet %DV k J
Calcium Undecylinate 10mg *
[Sorbic Acid 33mg *
Indian Barberry (Berberis aristata) root bark, dried r ‘
57 mg * ?
lextract, min. 6% berberine WNew K [W
H 4
Coptis (Coptis chinensis)root, dried extract, min. 20%
berberine 17me Berberine
erberin
Green Tea (Camellia sinensis)leaf, dried extract, min. 33mg . Complex
80% polyphenols W H
*Daily Value not established !
A proprietary blend of organic or wild crafted Grapefruit Seed, Garlic Root,
Oregon Grape Root, Pau D'Arco, Black Walnut Hulls, Echinecea Root,and Olive v
Leaves.
2 to 6 tablets daily ‘
78

78
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Candida Defense Formula or
Similar Product

andida Defensé
Formula

10 2 capsules daily or as suggested by your
healthcare practitioner.

Facts Servings per container 45

[Serving Size 2 capsules

Biotin 300 meg

[Zinc (as Zinc Undecylenate USP) 20mg

Sodium Caprylate 150 mg

[zinc Undecylenate UsP 150 mg

Berberine Hydrochloride 100 mg

cinnamon Bark Extract 100 mg

Ginger Root 100 mg

Oregano Leaf Extract 10:1 100 mg

Pau D'Arco inner bark Extract 5:1 100 mg

[Rosemary Leaf Extract 10:1 100 mg

German Chamomile Flower 50 mg

[* Daily Value not established.

2106 capsules daily or as suggested by your
healthcare practitioner.

USP Effectiveness Testing

of Biocidin

Demonstrates inhibitory
activity of against both gram
positive and gram-negative
bacteria, yeast and fungus.

Other Ingredients: Natural Vegetable capsules, microcrystalline
cellulose, magnesium stearate and calcium silicate.

1/19/23
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RESEARCH ARTICLE

Antiquorum sensing, antibiofilm formation and cytotoxicity
activity of commonly used medicinal plants by inhabitants
of Borabu sub-county, Nyamira County, Kenya

Eric Omori Omwenga, Andreas Hensel, Susana Pereira, Alfred Anakalo Shitandi, Francisco M. Goycoolea [&

Published: November 1, 2017 e hitps://doi.org/10.137 1/journal pone 0185722

ScientificWorldJournal. 2018; 2018: 7405736. PMCID: PMC6011056
Published online 2018 Jun 6. doi: 10.1155/2018/7405736 PMID: 29977171

Antibacterial and Antibiofilm Activities of Cinnamomum Sp. Essential Oil
and Cinnamaldehyde: Antimicrobial Activities

Diego F. Firmino, * Theodora T. A_ Cavalcante, 2 Geovany A_ Gomes, 3 Nairley C. S Firmino, 4 Lucas D. Rosa, 4
Mério G. de Carvalho, S and Francisco E. A_Catunda Ji™' &

Evid Based Complement Alternat Med. 2016; 2016: 1572697, PMCID: PMC4939345
Published online 2016 Jun 27. doi: 10.1155/2016/1572697 PMID: 27429633

Antibacterial and Antibiofilm Activity of Methanolic Plant Extracts against
Nosocomial Microorganisms

Eduardo Sanchez, ' * Catalina Rivas Morales,  Sandra Castillo, 2 Catalina Leos-Rivas, ! Ledy Garcia-Becerra, !

and David Mizael Ortiz Martinez !

BMC C¢ and Alternative Medicine
December 2012, 12:242 | Cite as

Antimicrobial, antimycobacterial and antibiofilm
properties of Couroupita guianensis Aubl. fruit extract

82

Biocidin Advanced Formula

Biocidin® efficacy was determined against biofilms. Various concentrations of Biocidin®
diluted in saline (0.85% sodium chloride) were tested and viability was assessed.
Overall, biofilms were less susceptible than the bulk-liquid (planktonic) populations. This
was expected as, once cells disperse from a biofilm into the bulk-liquid they become
susceptible to antimicrobials once again.

Table 2. % Death following exposure to various concentrations of Biocidin® for a period of 4 hours at 37°C
with aeration

0% 25% 50% 75% 100%
biocidin® | Biocidin® | Biocidin® | Biocidin® | Biocidin®
S. aureus Biofilms 0% 92.9% 88.4%% 95.0% 89.7%
Planktonic | 0% 9.29 60.0% 1.9% 99.9%
K. Biofilms 0y 0.79 78% 2.7% 99.8%
pneumonia Planktonic | O' . 55.9% 1% 99.97%
P. Biofilms 0% 5 99.99% 9.96% N/A
aeruginosa Planktonic | 0% . 99.99% 9.97% N/A
C. albicans Biofilms 0% 99.96% 99.99% 99.98% 99.99%
Planktonic | 0% 95.6% 96.3% 95.9% 99.7%

‘ Binghamton University researcher Claudia Marques, Ph.D

41



1/19/23

1000
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% viability
°

0.001
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—=Biofilms treated  =&=Planktonic treated Biofilm control  =*=Planktonic control

Figure 1. P. aeruginosa biofilms exposed to 50% Biocidin® for a period of 24 hours. At 24

hrs, most of the biofilm and planktonic populations were eradicated.
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Figure 5. C. albicans biofilms exposed to 25% Biocidin® for a period of 24 hours.
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Dr. Woeller OAT Lecture Support Document

Integrative .
Medicine
Academy |

Anti-Biofilm Program (example)
By Kurt N. Woeller, D.O.

The following is an outline for a typical anti-biofilm program used for chronic digestive bacterial
infections and candida/yeast overgrowth. The supplements listed are available from New
Beginnings Nutritionals — https://nbnus.com and come from various supplement companies such as
BioBotanical Research (GI Detox+) and Klaire Labs (Interfase Plus).

One thing to keep in mind is that the incorporation of anti-biofilm supplements will increase the
complexity of a supplement program being used for the eradication of an intestinal pathogen. Many

i have anti-biofilm properties already, so the additional use of anti-biofilm
enzymes may not be necessary in every situation.

Step #1 - Use 1 to 2 capsules of Interfase Plus 30 to 45 minutes prior to antimicrobial remedy, e.g.,
Nystatin, Diflucan, Biocidin. For sensitive individuals it is advisable to start with just one dosing of
anti-biofilm enzymes per day before adding a second dose.

Step #2 — Give the prebiotic fiber PureLean (or other fiber/prebiotic product) one hour away
(minimally) from Nystatin (or other antifungal medication) and/or herbal remedy.
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The Great Plains Laboratory s s s

GPL Academy

M m——Practitioner Workshops

THANK YOU

Next Lecture

The OAT, Clostridia Bacterial
Toxins, and Dopamine Metabolism
Interference

BEYOND
THE BASICS:

ADVANCED
ORGANIC ACIDS
TESTING

STRATEGIES
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