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SYMPOSIUM PURPOSE
Since 1981, the International Symposium has beeogrézed as one of the most advanced medical foinntise
world addressing the research and treatment of@mwiental effects on health and disease. The 200f&ience will
focus on “Molds and Mycotoxins, Hidden Connectidas Chronic Diseases.” This Conference presentsnibst
current information available while providing gulides to identify, diagnose, treat and to prevantimnmentally
triggered responses in the body.

GOALS OF THE MEETING
To provide new insights into the mechanisms andetgronmental causes behind many problems seen by
the physician.

! To present new diagnostic and treatment modalibeselp improve the quality of care for your comple
patients.

! To provide concepts, tools that will enhance thgsptians practice.

OBJECTIVES OF THE MEETING
Improve the outcome of treating patients with adigh understanding of exposure to molds and myaato
and the human body.

! Use new concepts and treatments related to exptsur®lds and mycotoxins and to help better diagnos
and manage patients.

! Apply the concepts of this conference to your peadby using nutrition and environmental manipwaatfor
the treatment.

! Use the information presented to enhance the eféass, cost-efficiency, and competitiveness latian to
exposure to molds and mycotoxins.

INTENDED AUDIENCE
M.D.=s, D.O=s, D.D.S.'s medical students, nurses, nutritiongstsl other health professionals interested in the
concepts and practice of Environmental Medicinesupational Medicine and Toxicology.

Physician Accreditation/Credit:

This activity has been planned and implemented doorance with the Essential Areas and policiesthef

Accreditation Council for Continuing Medical Eduicet through the joint sponsorship of the UniversafyNorth

Texas Health Science Center at Fort Worth OfficePodfessional & Continuing Education and the Ameamic
Environmental Health Foundation. The UniversityNifrth Texas Health Science Center at Fort Worthc®fbf

Professional & Continuing Education is accreditgdtihe ACCME to provide continuing medical educatin

physicians.

The University of North Texas Health Science Cerdef~ort Worth is accredited by the American Oséatloio
Association to award continuing medical educatmphiysicians.

Credit

The University of North Texas Health Science CerderFort Worth designates this educational activdy a
maximum 0f20.5 AMA/PRA Category 1 Credits™hysicians should only claim credit commensurath thie extent
of their participation in the activity.

The University of North Texas Health Science Ceatdicipates this program for 20.5 hours in Catedtkx CME
credit hours, pending approval from the Americate@gathic Association.



Nursing Accreditation/Credit:

The University of North Texas Health Science CeateFort Worth is an approved provider of contiguimursing
education by the Texas Nurses Association, an diceceapprover by the American Nurses Credentiaegter’s
Commission on Accreditation.

This activity meets Type | criteria for mandatogntnuing education requirements toward relicensisrestablished
by the Board of Nurse Examiners for the State ofabe

This activity is approved for a maximum of 20.5 @uot Hours. To receive a certificate of successtuhpletion,
participants must attend the activity and complatel return the attendance record/credit request fand the
evaluation form at the end of the activity.

EDUCATIONAL FORMATS

Plenary

Panels Discussions

Case Studies

Question & Answer Sessions.

HHHH

CONFERENCE FORMAT

The AEHF Committee has selected some of the leagipgrts in the fields of chronic disease, nutnittamd chemical
sensitivity.

Each speakess presentation will last approximately 20 minutesl avill be followed by a 10 minute question and
answer session. All speakers are encouraged tanysand all appropriate audio/visual aids. (A boetline of the
speech is included in this booklet.)

FINANCIAL CONSIDERATION

AEHF is a nonprofit organization that was foundedlB75 to provide education and research into Bnwiental
Medicine. This year's Symposium is our”28nnual International Symposium and is our majdtiee for educating
the medical professional.

Funding for the symposium is provided by registratiees from physicians and exhibitors. Proceents fthe AEHF
store cover the shortfall between registration t&es expenses for the conference. AEHF does netveegrants or
any outside financial support for our educationn&tions are accepted and used toward researckrirtmonmental
medicine.

DISCLAIMER
AEHF and the University of North Texas Health SceCenter are not responsible for the contentseset
presentations. AEHF has not altered or modifiecctirgents of the information provided by the speske



GIVEN IN COOPERATION

William J. Rea, M.D., F.A.C.S.
Symposium Chairman,
American Environmental Health Foundation,
Environmental Health Center — Dallas,
Dallas, TX

Bertie B. Griffiths, Ph.D.,
Environmental Health Center — Dallas,
Dallas, TX

William J. Meggs, M.D., Ph.D.
Brody School of Medicine, East Carolina University
Department of Emergency Medicine
Greenville, NC

Doug Seba, Ph.D.
Independent Marine Scientist
Alexandria, VA



26" Annual International Symposium on Man and His
Environment in Health and Disease

Schedule of Proceedings, Table of Contents

Thursday, June 19, 2008

RS o3 =0 L] [T 8
Seba, Ph.D., Doug, “Global Environmental Update&0@olds, Microorganisms and Chemicals” ..................... 10
Jacobsen, Ph.D., Barry, “Predicting the INCiderfd@YICOtOXINS” ...........coiiiiiiiiiiiiiiieeerr e a e e e e e e 40
Patel, M.D., Kalpana, “Toxic Mold Syndrome, Part.l............oo e e e eeeas 56
Gray, M.D., Michael, “Mortal Mold EVENTS” ...ttt e e eeeeeeeeens 70
Meggs, M.D., Ph.D., William J., “Epidemic Mold PoOirENg — Past” ... e 90
Rea, M.D., WIllIam J., “MYCOLOXINS” ... . .uuetammmrrrernunrrrnrrrsrunesssrrerssreresrrrree e aeeaaaaaaaaaeessaeeaaeeeeessnesseesssenanns 106

Rogers, M.D., Sherry, “Coronary Plague and Hypededterolemia: Cause and Cures, from
Mycotoxicosis and Metals to Teflon, trans Fats, Bhthalates, Part I: Background” ............coumwmeee....... 130

Hooper, M.D., Dennis, “The Future of Mycotoxin addld Testing” ........cccooeiiiii i 146
Straus, Ph.D., David, “Human Exposure to Stachylsathartarum MyCOtOXinS” ............coooiiiiicccec e, 162
Klich, Ph.D., Maren, “Aspergillus MYCOIOXINS ..o i e Q22
Campbell, M.D., Andrew, “The Spectrum of Mold ReldtDisorders in HUMans” ...........cccccoviimmemeereeeerieeeeeeennn. 206
Lee, Professor Tang G., “Accessing a Building witGourt Order to Conduct a Mould Investigation’.............. 208
Small, P.Eng., Bruce M., “ Faulty BUilding DESIQN.......ccoo oot e e e e 216
Lieberman, M.D., Allan, “Taking a Position on thelVerse Effects of Indoor Mold Exposure” .....ccceeeeeeoeeennnn. 228

Friday, June 20, 2008

Yo 1T [ SO 246
Meggs, M.D., Ph.D., William J., “Epidemic Mold POrEiNg - Present” ...ttt ceeeee e 248
Empting, M.D., L.D., “Neurological Multisystem Effes of Mold and Mycotoxins” ..o, 268
Croft, D.V.M., Ph.D., William A., “Pathology of Techothecene MyCOtOXICOSIS” ..........cccuvuriieieeeeeeiiiiiiieiee s 282

Rogers, M.D., SherryCoronary Plaque and Hypercholesterolemia: CaudeCames, from
Mycotoxicosis and Metals to Teflon, trans Fats, Bhthalates, Part Il Diagnosis and

LI CEE2 L0 002 o | USSP 294
Stark, M.D., Martha, “Optimal Stress: Strongertat BroKEN PIACES” ..........uuuviiiiiiiiiiiiieeeeenieee s eesseceeees s sannnennnes 312
Kilburn, M.D., Kaye H., “Mold Toxicity in Childrer- Autism Spectrum Disorder” .................commmeevvrvrnmeernnennnn 332
Small, P.Eng., Bruce M‘Healthy BUilding DeSIgN"..........cooiiiiieiee ettt et 358
Coppock, D.V.M., DABVT, Robert W., “Mycotoxins: Amial and Human Health” ........................c.ce . 372

Dennis, M.D., Donald P., “Growth Hormone Deficierinjrungal Exposure — Diagnosis & Treatment” .......426
Abou-Donia, Ph.D., Mohamed B., “Imidacloprid: A Mimoid, New Class Insecticide” ...........cccmmeeeeeere....... 444
Hooper, M.D., Dennis, “The Hidden Truth of MYCOIDST ............uuuiiiiiiiiiiiiiiiiiiiiiieeeeeeveeesiee e e e eeeeeeeeeeeeees 462
Jaeckle, M.D., Richard G., “Recovery from MYCOIMEES” .........ccevviiiiiiiiiiiiiiiiieee e, 484



Schedule of Proceedings, Table of Contents Contindie

Saturday, June 21, 2008

Yol 1= (1] PSPV PPPPPPRTPR 500
Klich, Ph.D., Maren, “Aspergillus and Aspergillosiwho, What, When, Where, Why” .............ooiriiiiieeennene. 502
Empting, M.D., L.D., “Neuropsychiatric Syndromesnt Mold EXPOSUIeS” ...........ccoooiiiiiiimrmmmmreeeeeee e 504
Campbell, M.D., Andrew W., “Medical Treatment of BOSIS” .........coooiiiiiii i 516
Dennis, M.D., Donald P., “Candidiasis: A Systenmunune Reaction: Related Disorders,

Symptoms, Diagnosis, and TreatMENT” ... e e aeeeeas 518
Croft, D.V.M., Ph.D., William A., “Therapeutic Appach for Trichothecene Mycotoxicosis” .......cccccceovrrnnnns 538
Rea, M.D., William J., “The Treatment of Mold and/GBOtOXINS” ..........ccooiiiiiiiiiiiiiiiniiceeee e e 550
Coppock, D.V.M., DABVT, Robert W., “Toxicology of Eotoxin MiXtUIeS” ...........cevvviiiiiiiiiiiieeeeiieiieiinnieieeeeee 576
Didriksen, Ph.D., Nancy A., “Psychological EffecfsExposure to Toxigenic Molds” ...........cccceveiiiiiiiiiieeiniins 616
Overberg, Ph.D., C.C.N., R.D., Ron, “Molds, Mycdtexand NULItioN” .................coeeiiiiii v 632
Lee, Professor Tang G., “Mould Remediation in HEEPT ... 656
Sakabe, M.D., Ph.D., Kou, “Clinical Study on MVO®ith Special Reference to Chemical Sensitivity”........... 666
Jacobsen, Ph.D. Barry, “Fungal Plant PathogensoMIYINS” ..........ccoooiiiiiiiii i ceeme e ee e 672

Sunday, June 22, 2008

Yo 1T [ =P 688
Kilburn, M.D., Kaye H., “MeaSUINNG TIEIMOIS” ......e.ueiiiieiiiieiiiieeeeeeeseeeeeeeeeeeeeeereesasasaaaaesaaasssassasssaassaasssasssennnnnned 69
Simon, M.D., Ted “Plasma Volume Determinations &@tNuclear Medicine Magic” ...............coceccecvvvvvneeeen. 708

Patel, M.D., Kalpana, “Toxic Mold Syndrome, Palt.ll...............ceeeeiiiiiiiiiiiiiiiiiiees et eeeeeeeeeeeeeeeens 720
Gray, M.D., Michael, “Mold and Fungi: QUINteSSENINEIGISTS” ........cuvmiiiiieeiiiii e 734
Abou-Donia, Ph.D., Mohamed B., “Screening TestNervous System INjury” ..........cccoooooiiummmmmcceeseessnnvnnnnnns 766



26" ANNUAL INTERNATIONAL SYMPOSIUM
ON MAN & HIS ENVIRONMENT

Thursday, June 19, 2008
7:00 a.m. REGISTRATION

8:00
8:10

8.30
8:50

9:00
9:20

9:30
9:50

10:00

10:15
10:35

10:45
11:05

11:15

11:35

11:45
12:05

12:15
1:30
1:30
2:20

2:30
2:50

3:00

3:15
3:35

3:45
4:05

4:15
4:35

4:45
5:05

5:15

6:00

WELCOME /MODERATOR: William J. Rea, M.D. and Phil Ranheim, M.D.
Doug Seba, Ph.D., “Global Environmental Upd008: Molds, Mircoorganisms and Chemicals”

Barry Jacobsen, Ph.D., “Predicting the leca® of Mycotoxins”
Q&A

Kalpana Patel, M.D., “Toxic Mold Syndromeyrf!”
Q&A

Michael Gray, M.D., “Mortal Mold Events”
Q&A

BREAK

William Meggs, M.D., Ph.D., “Epidemic MoldRBoning - Past”
Q&A

William J. Rea, M.D., “Mycotoxins”
Q&A

Sherry Rogers, M.D., “Coronary Plaque angétgholesterolemia: Cause and Cures, from Mycotsisc
and Metals to Teflon, trans Fats, and Phthalatas,|PBackground”
Q&A

Dennis Hooper, M.D., “The Future of Mycotoxnd Mold Testing”
Q&A

LUNCHEON IN SPURS RESTRAUNT

MODERATOR: Sherry Rogers, M.D.
David Straus, Ph.D., “Human Exposure tol8taotrys Chartarum Mycotoxins”
Q&A

Maren Klich, Ph.D., “Aspergillus Mycotoxins”
Q&A

BREAK

Andrew Campbell, M.D., “The Spectrum of M&tdlated Disorders in Humans”
Q&A

Professor Tang G. Lee, “Accessing a Buildiditp a Court Order to Conduct a Mould Investigatio
Q&A

Bruce M. Small, P.Eng., “Faulty Building Dgs’
Q&A

Allan Lieberman, M.D., “Taking A Position ordeerse Effects of Indoor Mold Exposure”
Q&A

Panel Discussion: David Straus, Ph.D., WilliarRea, M.D., Barry Jacobsen, Ph.D., Kalpana Rat|
William J. Meggs, M.D., Ph.D.

AJOURN



THURSDAY, JUNE 19, 2008

ABSTRACTS



Objectives & Notes

Doug Seba, Ph.D. Date of talk:  Thursday, June 19, 2008, 8:10am

127 S. Fairfax St., #323 Phone: 703/949-1055

Alexandria, VA 22314

Training:

Current Job Description: Independent Marine Scientist

Medical School/ University Attended University ofidwhi, Coral Gables, Florida — M.S./Ph.D.

Other Information: (including titles of books ortiales Over 50 years experience in ecology and chemicals
you have recently written):
Disclosure Form: None

SPEECH TITLEGlobal Environmental Update 2008: Molds, Microorganisms and Chemicals”
At the end of this Presentation, the participamusth be able to:

1. Appreciate that for over a quarter of a centuryftoais of this symposium has been to elucidateliteet
connection between environmental stressors andselhealth effects.

Understand that exposure to molds, micraoigms, and chemicals, along with fate and tran:
mechanisms, can have major impacts on chronic shsea

Realize that the development of lasting illnesagsatients can occur at great time and distanee their
environmental origin.

The AmericarEnvironmental Health Foundation and the UniversifyNorth Texas Health Science Center is
responsible for the contents of this presentat®EHF has not altered or modified the contents ef itiformatior
provided by this speaker.




Global Environmental Update 2008: Molds, Microorgarisms and Chemicals

Douglas B. Seba

Abstract

The earth is both a dry/dusty and a wet/moldy plaBeth may be increasing in the natural environp@rhaps
aided by climate change. There also appears smhbecrease in these moieties in indoor environmaatwe spend
more time in enclosed structures particularly vathconditioning. For more than a quarter-centing Symposium
has highlighted the fact that for most patientgirttenvironmental illness, whether from chemicdbygical or
biological sources such as molds and mycotoxinssane combination of them, it is often subtle amndidén
exposures that are paramount in both their diagrevsil treatment. It is central to the theme ofrenmental illness
to correctly realize this relationship to oftendiéth exposures and their connection to chronic sisea

This is limited review to set the tone for this $emrium of highly selected examples of the abovegases taken
from a mix of media, websites, and scientific padions relevant to the current timeline.

The environmental scientist and physicians at Syisiposium are probably the most qualified to hélpuically ill
patients cope with daily exposures to hidden strassTo that end, the fate and transport of endeatisruptors,
molds and mycotoxins and mechanisms of reconcamtrate of continuing research interest of the gmeey and and
current studies in progress will be noted. Alssafe importance to the presenter are changeg ipdiitical/legal
landscape regarding the definition of toxic doseisability from such hidden exposures and conteanyoexamples
will be provided.
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Objectives & Notes

Barry Jacobsen, Ph.D.

Montana State University

Department of Plant Sciences and Plant Pathology
205 Plant BioSciences Building

Bozeman, MT 59717-3150

Training:

Current Job Description:

Current Faculty Appointments:

Medical School/ University Attended

Other Information: (including titles of books otiales
you have recently written):

Disclosure Form:

Date of talk:  Thursday, June 19, 2008, 8:30am
Phone: 406/994-5161, 406/387-6013
Fax: 406/994-7600

Email: uplbj@montana.edu

Professor of Plant Pathology Integrated Managemient
plant diseases, etiology and epidemiology of plant
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Professor of Plarth8agy, Department of Plant
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None

SPEECH TITLEPredicting the Incidence of Mycotoxins”

At the end of this Presentation, the participawiusth be able to:

1. Know the mycotoxins produced by these fungi

2. Understand the environmental conditions under wttielse fungi infect plants and produce mycotoxiifs

3. Understand where and when humans are exposedsi rigotoxins

The American Environmental Health Foundation arelthiversity of North Texas Health Science Cergeoi

responsible for the contents of this presentathdeiHF has not altered or modified the contents efitiiormation
provided by this speaker.
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Predicting the Incidence of Mycotoxins

Barry J. Jacobsen
Professor of Plant Pathology, Montana State Unityer

Mycotoxicoses is the disease caused by animaluotdng feedstuffs and foodstuffs contaminated wigtatoxins.
Mycotoxins are toxic fungal metabolites found inyaanimal feedstuff or human foodstuff that has pesly
supported growth of toxigenic fungi. It is estie@tthat there may be 20,000 to 300,000 unique roxow and
relatively few (<50) have been well characteriZ€ldese toxins can be found in unprocessed foods prdcessed
foods and feeds produced from contaminated feelstothe most common mycotoxins are produced bgifumthe
generaAspergillus, PenicilliumandFusarium However, fungi in the genefdternaria, Stachybotrys, and Claviceps
produce common and important mycotoxins that canisication when consumed by animals, includingnaas.
The objectives of this paper are to discuss commypeotoxins produced by fungi, the conditions unghbich these
fungi produce mycotoxins and where and when huraamfikely exposed to these mycotoxins.

Historic records exist of mycotoxicoses in humatidoly Fire” or “St. Anthony's Fire” which is linkd to
consumption of ergot alkaloids in rye and wheatiflbas been chronicled from the middle ages tpthsent time.
Alimentary toxic aleukia (ATA) a serious gastrostiaal syndrome was linked with consumption of rexetered
wheat, barley and prosomillet infected Bysariumspecies that are potent producers of trichothenogyemtoxins.
Alimentary toxic aleukia was observed in tens @usands of people in Russia and central Asia frea111947. A
disease called “Yellow Rice Disease” was describefisian countries when humans consumed rice codahwith
Penicillium molds. A disease called “Acute Cardiac Beriberi'svedso associated with yellow rice. This disease is
linked to the neuro- cardiotoxic mycotoxin citreddin produced byPenicillium species. Several mycotoxins have
been linked to an increased incidence of cancelsimans. Aflatoxins are linked to liver cancerhimans and
esophageal cancer has been linked to consumptidanadnisins in corn infected witkusarium verticilliodes
(moniliforme) Mycotoxins have also been linked to other patiplim humans. Zearalenone produced by several
Fusarium species has been associated with presobi@ast development in girls and ochratoxin A poed by
both Aspergillus and Penicillium sp. is suspected aause of the Balkan endemic nephropathy.

Aflatoxins and Aflatoxicosis
The fungiAspergillus flavusind A.parasiticusare common in most soils and are usually involveddcay of plant
materials. They commonly cause stored grains tb d@h decay and commonly invade corn, peanuts attdnseed
in the field before harvest. The problem is seriousubtropical and tropical regions of the worlthese cereals,
peanuts, corn, copra and foods produced from tb@®enodities are important in the human diet. Afkt B, is one
of the most potent naturally occurring animal casgens and is formed in corn, corn silage, all aeggains,
sorghum, peanuts, and other oilseeds. Aflatoximarination of wheat or barley is almost always tésult of
improper storage. Storage of starchy cereal gairs15% moisture, soybeans at < 15% moisturecilrsbeds <8-
10% moisture will prevent the growth of eithferflavusor A. parasiticus

Naturally occurring mixtures of aflatoxins are d&ified as carcinogenic to humans by the Internation
Agency for Research on Cancer and have been ingdida primary liver cancer. Outbreaks of humad animal
aflatoxicosis have occurred regularly in India, iédr and the southern U.S.A. More recently, recurrgcute
aflatoxicosis in Kenya in 2004 and 2005 caused rtizaie 150 human deaths and were linked to inadelyustored,
homegrown maize infected Byspergillusspp.

Aflatoxins B,, B,, G1, and G areproduced byA. flavusandA. parasiticusn grains or seeds before harvest
and during storage. Infection is most common é&fterseeds have been damaged by insects, birds, g early
frost, heat and drought stress, windstorms, andrathfavorable weather. Drought and insect damageyaically
the most important predisposing factors. The afiatM; and M, are found in the milk of animals fed feedstuffs
contaminated with aflatoxins. The presence oftafias in milk is generally at 1-6% of the aflatox@ontent in the
feedstuff. The percentage of dietary aflatoxinsreted in milk increases with milk yields, and cawarly lactation
excrete higher levels of aflatoxins in milk. Famgparison, humans excrete 0.09% to 0.43% of thargiaflatoxins
in milk. Aflatoxins can be found in dairy productede from contaminated milk

Aflatoxins are also present in the spored.dlavus,and these spores can be produced in great abundance
the ears of fungus-infected corn. When corn is aghdol and mixed at elevators or other transfer poaunsiderable
grain dust (fungal spores and mycelia plus brokamyis formed and grain dust can contain aflatoka 1980, dust
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collected in Georgia near a combine harvester goedafrom 2,030 to 41,200 ppb of aflatoxin. Theatdkin content
of the dust at the elevator receiving this corrgeghfrom 621 to 1,480 ppb. Aflatoxin will also beegent in “grain
dust” of in other stored cereal grains. Dust masiust always be worn when handling obviously majdsgin.
Inhaling aflatoxin-contaminated dust is a healthand. Workplace exposures to aflatoxins have besaciated with
increased occurrences of cancer.

Aflatoxins persist under the majority of environrtenconditions, and aflatoxins are not destroyedndu
feed manufacturing processes. Pelletizing feeds eliaginate fungi present in the stock, but will nmeduce or
eliminate aflatoxin present in any of the ingreterFood processing and baking does not destr@toaths.
Aflatoxins are not destroyed during alcohol produttand on a dry matter basis, aflatoxins are eotrated 3-4 fold
from parent grains in stillage and distillers sddish

Zearalenone, Zearalenol: Estrogenic Syndrome

Zearalenone (F2 toxin) and zearalenol are produmletbst exclusively byFusarium graminearum
(Gibberella zeaepnd closely related species includifRg crookwellense, F. culmorum, F. equisatid
F. semitectum Zearalenone contamination in human and aninetbds almost always associated with infected
corn and to a lesser extent with wheat, barleysoighum. These specieskdsariumcontribute to ear and stalk rot
of corn (Gibberella ear rot, red rot) and Fusarhend blight (scab) of cereal grains. The zearalemaycotoxins can
be found at concentrations up to 5 ppm in corrgsiland delayed harvest soybeans.

Zearalenone contamination in corn is most commoenmool, wet weather predominates in the 21 day
period starting with silking. When harvest isaj@d by wet weather, infections that originatedhi& post silking
period can become more severe. Once moistures28®¥ no further growth of the Fusarium fungi amdfarther
zearalenone contamination will occur. In cereaingg like wheat and barley, wet conditions and terafures in the
50-86F range for the period from anthesis till 3-5 dégter will favor infection by Fusarium species thmbduce
zearalenone. Zearalenone will be found in procefsads and beverages made from contaminated gtaiwibh not
be found in the meat of animals fed contaminatedhgr It should be noted that the concentratiorzefiralenone in
distillers dry grains can be 3-4 fold higher tharitie parent grains.

Trichothecenes: Nivalenol, Deoxynivalenol (DON, Vomoxin), monoacetoxyscirpenol (MAS),
Diacetoxyscirpenol (DAS) T-2,and HT-2

Fusariumspp.that produce MAS, DAS, T-2, nivalenol, andeottrichothecenes are listed in Table 1. These
toxins are all produced by Fusarium species ane baen associated with both chronic and acute royiooises of
human and animals. These mycotoxins have beeniasmbaevith Alimentary toxic aleukia and the akakhbipo and
“drunken bread” syndromes in Japan and Korea réispgc Deoxynivalenol is produced by a numberfurigal
species. Important producers of deoxynivalenol Fusarium graminearungsexual stateGibberella zeap which
causes red ear rot of corn, ardculmorumandF. graminearunwhich cause Fusarium head blight (scab) of wheat
and barley. DON accumulation following Fusariunathidlight epidemics has been a significant prokitethe upper
midwestern U.S.A and Canada in recent years arldeggms have been observed worldwide.

The incidence of Fusarium head blight in wheatnsngly influenced by the prevalence of the diseagsbe
locality the preceding year and the weather comdlitiduring the period anthesis + five days. Inegaihwhere the
disease occurred in a locality the preceding yedrtaree or more rain events occur from anthekifve days post
anthesis and temperatures are in the 58-8@nge it is likely that Fusarium head blight asignificant DON
accumulation will occur.

DON can be found in the bran, shorts and flour bkat with the highest concentrations in the brath an
lowest in the flour portion. These toxins are hetable and are found in products made with wheat br flour such
as bread, cookies, snack foods, breakfast cerpatsfoods, etc. DON can also be found in beeremiadm
contaminated barley and will be not commonly foundhe milk, meat or eggs of intoxicated animalscsi it is
metabolically degraded quite rapidly. The concditnaof DON and related mycotoxins in distilleny/ djrains can
be 3-4 fold higher than in the parent grains.

Nivalenol, MAS, DAS, T-2 and HT-2 are found in calrgrains, corn and in potatoes affected by Fusariu
dry rot. These mycotoxins can be found in grafeaéd by ear rot or Fusarium head blight in tleédfbut are most
commonly found in grains and soybeans where hahasbeen delayed by wet weather or where cropsfaia the
field overwinter. Table 1. Lists the mycotoxin®@uced by Fusarium species. These fungi commotdglagrains
and can grow at temperatures from slightly abogeZing to about 86°F (30°C). T-2 and HT-2 toxire produced
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over a temperature range of 46° to 77°F (8° to 25%0th the maximum production at temperatures Wwelk®°F
(15°C). Again these fungi cannot grow in grainfwess than 20% moisture.
Table 1. Fusarium species and the mycotoxins th@yoduce in corn, wheat, barley and potatoes.

Fusarium Mycotoxins Produced
species

DON' DAS’ nivalenol | T-2 HT-2 zearalenone
acuminatum X X X
avenaceum
culmorum X X X
equiseti X X X
graminearum X X X
poae X X X
sporotrichioides X X
sambucium x>
(potato dry rot)

1. deoxynivalenol and it's acetylated derivatives
2. diacetoxyscirpenol
3. Also monoacetoxyscripenol

Fumonisins

Fumonisins are structurally similar to sphingolgigvhich are lipids commonly found in neural tissunel play key
roles in cell recognition and signal transmissidiis group of mycotoxins is primarily produced Byverticillioides
(moniliformae) F. proliferatumand eleven othdfusariumspecies. These fungi cause ear and kernel ratsraof
and sorghum and are found worldwide. Fumonisires generally considered to be the cause of “moldy co
poisoning” in horses, mules, and donkeys. Thigalie in horses is known as equine leukoencephaloiaal
Fumonisins also cause liver disease in horses ane tardiac effects, pulmonary edema in swine,aadstrongly
associated based on epidemiology with esophageaiceca and neural tube defects of humans.
Leukoencephalomalacia typically occurs in horsegles) or donkeys foraging corn left standing in tieéd after
harvest, or fed grain screenings heavily infectétth W. verticilloides Persons gleaning corn and sorghum field are
also likely to be affected by fumonisins. The teifumonisin B1 and B2, are produced only by aeé&ains off.
verticillioides These toxicants are carcinogenic in laboratonynals. F. verticillioidesis common even in food-
grade corn and is often abundant in ground feedsimrsilage particularly when corn is produced undeught
conditions and where insect (e.g. European Core3@orn Earworm) damage to ears is common. Fusimehave
been identified in corn meal products, polentaisgand in tortillas. The use of alkaline processmmgthods
(nixtamalization) significantly reduces the fumonisontent in corn products. Corn infected withverticillioidesis
very friable and thus easily broken, therefore dawaners should avoid feeding screenings to hordsswith other
Fusarium mycotoxins fumonisin concentrations apeclly found at 3-4 fold higher in distillers dgrains than in
parent grains.

Ochratoxin, Citrinin, Penicillic Acid (PA), Luteoshyrin, Rubratoxin and Patulin

Ochratoxins (A, B, C) are primarily produced Agpergillus alutaceusar. alutaceus(syn. A. ochraceous
Penicillium verrucosun{Dierckx) and P. viridicatum(Westling). Several othekspergillusand Penicillium species
have been reported to produce one or more of theatmxins. Ochratoxin A is the most common andtrstgdied,
and has been found in dry beans, peanuts, barlegatwgrain and in all milled fractions, and hasrbigientified in
bread and pasta products, meats and chees&eérti@llium species are the most important in temperate atisnand
A. alutaceuwar. alutaceusn tropical climates. All of these fungi grow umddorage conditions when in equilibrium
with 80 to 85% moisture (~16 to 18% for starchyee¢igrains) and when temperatures are as low&s 6@hratoxin
A contamination byPenicillium spp. is common where grain is lodged and wet vezadblays harvest in temperate
climates. The Balkan endemic nephropathy syndrorise associated with the consumption of ochratoxin-
contaminated foods. Human exposure to ochratadaiscitrinin can be from ingestion of contaminagedin, grain
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products or by inhalation of contaminated graintd@chratoxin is equally distributed between tharband flour
when contaminated barley and wheat are milled. k Rod chicken meat can contain residues of OchiratAx
Processed meats, such as sausages and cured liahesyevequivalent levels of those found in thesfit meat.

Citrinin and PA have been identified in all cergedins and PA has also been found in stored cadndan
beans. These toxins are typically found where d&trnis delayed by wet weather or where crops haenb
improperly stored. Barley produced in northerliynates is the most likely to be affected. Citrirgrproduced by.
citrinum and PA byP. viridicatumand several othd?enicillium spp Luteoshyrin and rubratoxin are producedPby
icelandicumandP. rubrumrespectively and these toxins are found in riceeseal grains stored improperly. Patulin
is found in apples decayed By urticae, P. expansum, P. claviroraad A. clavatus.Patulin can occasionally be
found in improperly stored cereal grains but is enoommonly found in apple juice and apple sauce.

Sterigmatocystin

Sterigmatocystin is produced by severspergillus species includingA. versicole (Tiraboschi), A.
fumigatus (Fresen),A. nidulellus (Samson and Gams) (syn.nidulans (Eidam) G. Wint.,A .terreus(Thom), A.
sydowii(Bainer and Sartory), members of theglaucugLink:Fr. group with Eurotiumperfect stages) ar®ipolaris
sorokiniiana(Sacc.) This mycotoxin is considered to be imgairin stored wheat and other cereals in Canadegs but
rarely tested for or detected in the U.S. The mahdolved are important in deterioration of stogedins in both
temperate and tropical regions worldwide. It i®likthat these common saprophytes will be founstamchy cereal
grains stored at moistures in excess of an equifibwith 70-75% relative humidity or ~14-15% moistu This
mycotoxin is considered to be carcinogenic andesliger damage.

Alternaria toxins

The mycotoxins alternariol, alternariol methyl estaltenuene, alterntoxin and tenuazonic acid Haaen
found in wheat where wet weather delayed harvdwstsé toxins have been found in whole wheat breaaterfrom
contaminated wheat graiAlternaria alternata(Fr.:Fr, Keissl.), A. triticina (Pras. and Prab.) and perhaps some other
Alternaria spp. have been shown to produce these toxinsseTuagi grow only when wheat grain is in equilifon
with 95 to 100 % relative humidity or > 22% moistuirhese toxins have mutagenic effects and have Ibded to
the occurrence of esophageal cancers in China.

Clavicepsspp.: Ergot and Ergotism

Ergot toxicity, caused by the fungWaviceps purpureadiffers from other mycotoxicoses, in that the
mycotoxins are present in the developing and matalerotia. The mycotoxicosis occurs when the tesgterotia
(fungal tissue) are consumed. Ergot is a diseaserefl crops and many grasses, that is favoreddlywet weather
during flowering. While ergot is most common in ied triticale, it does occur on wheat and occadipion barley.
It is relatively uncommon in oats. The mature, drgot sclerotia are brittle and break during gtzémdling. The
broken sclerotia are found in screenings. Erdiatlaids (variety of ergopeptine and clavine alkas) are found in
the ergot sclerotia. When consumed regularly inlls@@ounts ergotism results. Ergotism is charapgeti by
psychosis, skin necrosis, necrosis of the ears;, lpgio condition, gangrene or loss of extremitlameness, agalactia
and poor performance. Clinical manifestations wdly depending on the mixture of ergot alkaloidari in the
sclerotia. In the USA, wheat of any class havingerthan 0.05% ergot by weight is declared ergoty @mnot be
sold for human consumption. “Holy Fire” or “St. thony's Fire” (see J.G. Fuller reference) whicHiriked to
consumption of ergot alkaloids in rye and wheatiffloy man and other animals has been chronicled fhe middle
ages to the present time.

Stachybotrys and Stachybotryotoxicosis

Stachybotrys chartarurfisyn. S atra, S. alternangand perhaps oth&tachybotryspecies produce the trichothecene
mycotoxins: verrucarins B and J, roridin E, satxate F, G, H and G plus an unrelated toxin, stachgl In
addition, some isolates also produce cyclospotiithoverrols, trichoverrins, spirolactams, spiatmes, spirocyclic
drimanes and phenylspirocyclic drimanes. Becaudsthe numerous mycotoxins produced by this fungoany
analytical laboratories limit the analyses to tleerucarins. These mycotoxins are potent inhibitdrgrotein and
DNA synthesis. Intoxication has been seen in @attbrses and humans associated with ingestionhatation of
spores and mycelia. Signs of intoxication are détimaleucopenia, fever, various chest and upjreray symptoms,
inflammatory disorders of the mouth, rhinitis, aemgtivitis, and neurological disorders. Generalfynptoms will
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start within 2 to 3 days of exposure, and withoatvnexposure occurring, signs may last for 3 wedkee S.
chartarumfungus grows at moistures in equilibrium with tele humidity’s of 93% or more and it requires nig
cellulose content substrates with low availableaswmd nitrogen. Clinical signs of stachybotryatogis have been
observed in humans living in moldy buildings anttehandling wall board contaminated with black dnol
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Title: Epidemics of Mold Poisoning—Past
Speaker: William J. Meggs, MD, PhD
Abstract

Mold poisonings have become common in the presardige to moisture problems in buildings and boddi
materials that promote mold growth. Let us not &ipat mold poisonings have occurred throughargraed
history, from biblical times onward. The book oMit&cus gives instructions for dealing with clotiand leather
goods contaminated by mold, instructing in extreases to discard the items. Epidemic poisonings erjot have
occurred as long ago as 600 B.C. in Assyria ané lantinued to the present day, though many cordesmp
poisonings occur with purified ergotamine that hasome part of our pharmacopeia. Ergotism occurregidemics
when grain was contaminated 6lavicepsfungi that produce ergotamine, a compound thabisety related in
structure to the neurotransmitters dopamine, seimtand norepinephrine. This neurotransmitter riynieads to a
syndrome of psychosis, hallucinations, headachiesssinvomiting, seizures, facial twitching, ancb&es.
Cardiovascular effects arise from vasoconstrictwanich can produce gangrene of extremities and enybal, renal,
and mesenteric infarctions. The Salem witch tige been attributed to ergotism. Epidemics desdrib England
in the 16" and 17" centuries aSlow Nervous Feve650-1740) anéutrid Malignant Feve(1700-1750), and
Russia ag\limentary Toxic Aleuki§l942 & 1947) were most likely caused by mycotexin
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At the end of this Presentation, the participamusth be able to:

1. To understand the sources of mycotoxins.

2. To understand which are the most common.

3. To understand which systems are deregulating.

The American Environmental Health Foundation and University of North Texas Health Science Cerdenat
responsible for the contents of this presentatd™BHF has not altered or modified the contents ef itiformatior
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MYCOTOXINS
William J. Rea, M.D., Yaqin Pan, M.D., Bertie Griffiths, Ph.D.

Mycotoxins in humans fall into six giant categoriesluding aflatoxins, fumonicins, tricotheceneghmatoxins,
zearalones, and ergots. Many more mycotoxins bxishave not been studied well; however, gliosipit out by
the candida species. The most common mold in oea & Cladosporium, which puts out epicladic aandi
fagicladosporic acid. Alternaria emanates tenraaoid, alternariol, and alternariol methyl ethed aspergillus puts
out aflatoxin. This is a long list of metabolicrdegements that mycotoxins do including immune gigegion,
hormone deregulation, and vascular destruction, Eftort should be taken to identify mycotoxinsfaod and air so
as to avoid their intake as much as possible.

Goals & Objectives:

1. To understand the sources of mycotoxins.
2. To understand which are the most common.
3. To understand which systems are deregulating.
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At the end of this Presentation, the participawiuth be able to:

1. To understand that multiple mycotoxins as well @sabiotics can trigger hypercholesterolemia

2. Phthalates are the toxin of highest amount in hwnamparalleled by any other toxin

3. Phthalates create biochemical damage that mimicy marrent epidemics of chronic diseases, inclu

hypercholesterolemia
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Coronary plaque and hypercholesterolemia: caustsues,
from mycotoxicosis and metals to Teflon, trans,fatsl phthalates

Part I: Background
Sherry A. Rogers, MD

Mycotoxins are ubiquitously unavoidable, having reveeen found in the cord blood of newborns. Anskasch
shows that humans are more sensitive than ratsy @amage the body by doing everything that the most
common xenobiotic, phthalates, can doincluding damage mitochondria, DNA, and detosfion. And they
damage the P53 cancer gene, increase liver caraensgell as raise several indicators of excess R@bgene
damage including lipid peroxides and 8-OHdG. Thiep aecrease fibrinolysis, decrease bile detoxifica and even
create hypercholesterolemia In addition, they also poison the same folic asidmbrane receptor that statin
cholesterol-lowering drugs do, thus leading to myp@Emocystinemia and accelerated arterioscleroMgcotoxins
also methylate toxic heavy metals like arsenic Wwhiben leads to their toxic effects including dimise
chemotherapy-resistant prostate cancers, and maoch m

The phthalates duplicate the same damage that myantins doand more. Phthalates are the number one pollutant
in the human body and in fact in all animals in wikel, being more than 10,000-100,000 times highan any other
pollutant. They inhibit mitochondrial fatty acideta-oxidation, poison peroxisomes (intracellulagamelles that
control fatty acid metabolism), they inhibit thesp&atory chain and cytochrome C reductase, angddbhenage liver
enzymes. Phthalates deplete DHA needed for cetibmenes, deplete DHA needed to repair 504 cancersgéower
zinc which is needed to repair 33 cancer genesDN& polymerase, raise 8-OHdG which correlates wifibir
carcinogenic potential, and create liver, breask pnostate cancers. And they are well known endeadisruptors,
can create polycystic ovary syndrome, deplete $éstone and thyroid, and foster metabolic syndraritie insulin
resistance. Phthalates damage the detoxificatiolesgedeplete carnitine, SOD, lower bile detoxifwat damage
detoxification cytochromes (just as do clofibragpds of cholesterol-lowering drugs) and depletmxifcation
sulfation enzymes.

Phthalates also create hypercholesterolemiby multiple mechanisms above, for which statingdrare prescribed
which further deplete vitamin E, selenium, CoQl@Jate, deprive cholesterol metabolism necessary for
detoxification, and more.

Since phthalates are more than 10,000-100,000 thiggwer than any other pollutant and their damagéuman
chemistry is so all-encompassing, many diseasesstatked for cure until the burden of phthalatesrabeved
sufficiently to allow normal metabolism, especialietoxification. It makes sense to first diagnose the
unparalleled overload of plasticizers and then detify them to reduce the total body burden that othewise
allows mycotoxins and other agents to exert theiraitnage Part Il will explore this.

References in Part ||
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position.
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SPEECH TITLEThe Future of Mycotoxin and Mold Testing”

At the end of this Presentation, the participamusth be able to:

Understand that patients present in numerous wayk their complains/symptoms should not

disregarded.

Understand what is meant by toxic mold.

What tests are available in the lab to test fordsihycotoxins.

Have a basic understanding of the testing methggolo

Have a basic understanding of the statistics ofatoyen testing.

Understand what tests are now available to workmumpune deficient patients and/or toxic mold expo:fd

patients.

Understand what may be available in the near futueyaluate environmentally exposed toxic mold

patients.

The American Environmental Health Foundation and WUniversity ® North Texas Health Science Center is
responsible for the contents of this presentatd™BHF has not altered or modified the contents ef itiformatior
provided by this speaker.
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SPEECH TITLE:"Human Exposure to Stachybotrys Chartarum Mycotoxins”

At the end of this Presentation, the participamusth be able to:

1. Describe and discuss the mycotoxins of stachybatrgstarum

2. Describe and discuss the effects of these mycatamarhumans

3. Describe and discuss how these mycotoxins woulkt ¢iné human body in a mold-infested house.

The American Environmental Health Foundation and University of North Texas Health Science Cerdenat
responsible for the contents of this presentatd™BHF has not altered or modified the contents ef itiformatior

provided by this speaker.
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Human Exposure t8tachybotrys chartarumycotoxins
by

David C. Straus, Ph.D., and Trevor L. Brasel, Ph.D.

Abstract

Respirable particles (diameter < 1 micron) form thgjority of particulate matter found in indoor.dir is thought
that these particles can act as carriers for toxiespecially those produced by fungi in water aged buildings
(WDB). The presence of airborr&achybotrys chartarunSC) macrocyclic trichothecene mycotoxins (MCM) on
particles smaller than spores (e.g., fungal frage)emas therefore examined. Cellulose ceiling tilwgh confluent
SC growth were placed in gas drying containersutinowhich filtered air was passed. Exiting parscleere
collected by using a series of polycarbonate menebrilters with decreasing pore sizes. Scanningtela
microscopy was employed to determine the presericepores on the filters. A competitive enzyme lidke
immunosorbent assay (ELISA) specific for MCM wagdiso analyze the filter extracts. Cross- reagtitdt various
mycotoxins was examined to confirm the specifiagfythe assay. Statistically significant (P< 0.0BLISA binding
was observed primarily for MCM at concentration6fand 5 ng /ml and 500 pg/ ml (58.4 to 83.5%hittain). Of
the remaining mycotoxins tested, only verrucara diacetylverrucarol (both of which are nhon-MCMé@ndonstrated
significant binding (18.2 and 51.7 % inhibitionspectively) and then only at high concentratiortze data showed
that extracts from spore-free filters demonstragedistically significant (P< 0.05) antibody bindithat increased
with sampling time (38.4 to 71.9 % inhibition with range of 0.5 to 4.0 ng /ml). High performanceuilig
chromatography indicated the presence of MCM inresffiee filter extracts. It has long been thoudtmttthe
presence of airborne MCM in WDB was a potentialltheask. However, little experimental data existstupport this
contention. Therefore, in this study the presenteihborne MCM in WDB with known SC infestation was
investigated. Indoor air was collected in severdings using a high volume liquid impaction bioasbcollector
under disturbed or static air conditions. An extuading was examined using an air sampler modifeeseparate and
collect particles smaller than spores. Four cortroldings with no detectable SC growth sites @tdry of being a
WDB, and outside air (OSA) were also tested. Sasnpiere analyzed using the above described ELISAci8gity

of the ELISA was tested employing using extractéive different fungal genera ,five SC strains, dhd indoor air
allergens Can f 1, Der p 1 and Fel d 1. For thé begddings examined, the data showed that detkctstCM
concentrations increased with increasing sampiimg aind brief periods of air disturbance. MCM valuanged from
< 10 to > 1300 pg/ m cubed of tested air. The abtmildings and OSA showed statistically lowerdksv(P< 0.001)
of airborne MCM. ELISA specificity experiments sheava high specificity for the MCM producing stramisSC.
Finally, we sought to see if direct human exposareMCM in SC infested WDB could be demonstrated. We
examined the presence of MCM in sera from peopl@msed to SC. Sera from occupants of contaminatesd (t
samples, n = 44) and uncontaminated (control sanple= 26) buildings were analyzes using the alu®szribed
ELISA. Twenty —three samples were significantlyfeliént( P< 0.05) from normal human serum testethénsame
manner. Only one of the control sera tested peasitiv MCM. We could not confirm the presence of ICM in
human serum by mass spectrometry. We hypothesneedris was due to the presence of uncharacteBz¢8A-
reactive breakdown products. In conclusion, ouaddtowed 1) that SC MCM can become airborne incéssmn
with intact spores or smaller particles; 2) thatMl€an exist in the air of SC —contaminated WDBJ 8yMCM can
be demonstrated in the tissues of people exposs@ ia WDB.

References

1. Brasel, T.L., D.R. Douglas, S.C.Wilson., and DSfraus. 2005. Detection of airborS&achybotrys chartarum
macrocyclic trichothecene mycotoxins on particidamaller than conidia. Appl. Environ. Microbi@Il: 114-122.

2. Brasel, T.L., J.M. Martin, C.G. Carriker, S.Cil§n, and D. C. Straus. 2005. DetectiorStdchybotrys chartarum
macrocyclic trichothecene mycotoxins in the indeavironment. Appl. Environ. Microbiol1: 7376- 7388.
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SPEECH TITLEAspergillus Mycotoxins”

At the end of this Presentation, the participamusth be able to:

1. understand that mycotoxins are one group of secgnaeetabolites produced by Asperqgilli. Otl
secondary metabolites produced by these fungi, asi@ntibiotics and lovastatin are very useful.

2. know the common mycotoxins produced by aspergilli
3. understand the importance of aflatoxin and ochratox
The American Environmental Health Foundation ane tniversity of North Texas Health Science Cergenat

responsible for the contents ¢fig presentation. AEHF has not altered or modified contents of the informatis
provided by this speaker.
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Abstract

Many organisms produce metabolites that are noessecy for their survival (secondary metabolites).
Hundreds of such metabolites are produced by fumfgpergillus has been the source of a number of useful
secondary metabolites including antibiotics and ¢helesterol lowering drug lovastatin (Lipitor). ovastatin is
produced byAspergillus terreusan organism that also causes mycoses. Seconugapolites produced by fungi
that are toxic to vertebrates in low concentratiares called mycotoxins. Several hundred mycotXiave been
described. Most of the major mycotoxins are preduby members of three generAspergillus, Penicilliumand
Fusarium.

It is generally believed that most mycotoxicosesultefrom ingestion of the toxin in foods. The i
mounting evidence, however, that toxins may belathar form in situ in patients with mycoses.

Sixty toxic secondary metabolites have been regarté\spergillus. Some of the mycotoxins produced by
members of the genuaspergillusare: Aflatoxins - carcinogen, mutagen, teratogen, hepatotoxephrotoxin,
immunosuppressant;__Ochratoxirsephrotoxin liver toxin, immunosuppressant, tmgaeh; _Sterigmatocystin —
carcinogen, mutagen; Cyclopiazonic acid calcium transport disrupter, hepatic cell neisrossliotoxin —
immunosuppressant;_Citreovridineurotoxin, muscular atrophy;_ Patulinpulmonary and cerebral edema, nausea,
gastritis;_Verruculoger tremogen;__Citrinin -anephrotoxin, hepatotoxin, fetotoxin and Penicillicid — tremorigen.
Each of these toxins is produced by relatively ggpecies ofAspergillus

Aflatoxin and ochratoxin are the most importaspergillus mycotoxins worldwide.

Aflatoxins are the best known mycotoxins and akatd, is the only one currently regulated by the FDA. |
is also the most potent naturally-formed carcinogeXflatoxins are produced by a number of spec@dated to
Aspergillus flavus (AspergilluSectionFlavi) as well asAspergillus ochraceoroseus, A. rambedind two species
with Aspergillusasexual stategmericella venezuelensaasdE. astellata. Crops may become contaminated with the
fungus (usualhA. flavug in the field or in storage. Oilseed crops suslp@anuts, cottonseed, tree nuts and corn are
most susceptible to field contamination in drougbars. The increase during drought may be dueaih 1o
competitive displacement sinée flavuscan grow at higher temperatures and with lesslablai water than most
filamentous fungi. Only about half of the isoktaf A. flavusproduce aflatoxin. The chemistry and geneticthef
biosynthetic pathway of this polyketide are faivigll delineated and the pathway has about 25 stePsie of the
precursors of aflatoxin in the pathway is sterigmgstin. Many aspergilli produce sterigmatocysitiicjuding many
species witfEmericellateleomorphs, species relatedXoversicolor(AspergillusSectionVersicolores)andA. ustus.
These sterigmatocystin-producing fungi are very mwam indoor air molds. As a carcinogen, sterigmggti is one
order of magnitude less carcinogenic than aflatoXis an example, a daily dose of 5x°1 of aflatoxin will cause
cancer in 50% of male rats. For sterigmatocystia,number is 9xI0and for formaldehyde the number is 8 X°*10
Aflatoxicosis takes two forms, chronic and acutécute aflatoxicosis results in rapid death witheli and kidney
damage.. Chronic aflatoxicosis results in cano@mune suppression and other symptoms. The lgvzéra primary
organ affected. In spite of strong regulatorytonls, aflatoxin still occasionally infests foodsid feeds in
developed countries. A recent outbreak in the W&kmany dogs when contaminated corn was an dign¢ in dog
food marketed along the eastern seaboard. In agwel countries aflatoxicosis is much more comnmomiimans
and animals.

Ochratoxin A is primarily a nephrotoxin, but is @lsx liver toxin, immunosuppressant, teratogen and
carcinogen. Penicillium verrucosums responsible for most of the ochratoxin in crapsool climates where it
forms in small grains such as wheat and barleyhr@oxin A was initially isolated from. ochraceusand most of
the ochratoxin-producing species are related.tochraceus (AspergilluSectionCircumdati). Two black aspergilli
are known to produce ochratoxi, carbonariusandA. niger. Ochratoxin from aspergilli affects crops such ag tr
nuts, coffee and wine grapes. Ochratoxin produged .bcarbonariusis predominantly a problem in the warmer
grape-growing areas. Ochratoxin A has been imgliican the human disease endemic Balkan nephopatibyot all
studies concur. Ochratoxin will form at fairly higemperatures and may be a virulence factor inosg® caused by
the fungi inAspergillusSectionCircumdati. Ochratoxin production is usually very low A niger, isolates that
produce it, however, it is a major concern becauseiger is used to produce food products such as citiit acd
amylase.
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SPEECH TITLEThe Spectrum of Mold Related Disorders in Humans”

At the end of this Presentation, the participamusth be able to:

The American Environmental Health Foundation ane tniversity of North Texas Health Science Cergenat
responsible for the contents of this presentat®EHF has not altered or modified the contents ef itiformatior
provided by this speaker.
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SPEECH TITLE:*Accessing a Building with a Court Order to Conducta Mould Investigation”

At the end of this Presentation, the participaoiusth be able to:

1. Understand the reason that building owners aretasitito accommodate a mould investigations.

2. Recognize the potential for a court order to acedssilding.

3. Understand the requirement for fairness.

The American Environmental Health Foundation and tUniversity of North Texas Health Science Cerdenat
responsible for the contents of this presentatd™BHF has not altered or modified the contents ef itiformatior
provided by this speaker.
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Name:Professor Tang G. Lee
SPEECH #1

Accessing a building with a court order to conduct mould investigation

Occupants exposed to moulds need assistance tifydenpotential impact on their health. Ofteretbuilding owner
is reluctant to have their facility examined be&athgey believe they may incur high financial cosd &ability for the
initial IAQ investigation and the cost of mould redmation. From an ethical, moral and legal perspecthis inaction
is unacceptable and can expose the owner to gratginy and liability.

Sometimes owners prefer to have their own mouldsglbant examine the building believing that theuhsswould
not require extensive remediation. As there araimwersally recognised qualifications for an IAQnealtant, the
rigour and integrity of the many consultants arealde.

Occupants who want their own consultant examinér theemise is often restricted by the owner, eveithe
occupants incur the cost of the consultant. Actegbe building, especially to common areas, meickamooms,
roofs, etc. has been restricted by the building @wrSometimes the owner may threaten the consultatht
trespassing if they enter into any areas othems thase accessible by the occupant. In one instaheeowner
suggested that taking air sample is analogouskiagélood from a person which can only be alloveed given
permission by the individual.

We have been successful in forcing owners to pemitsampling of air in their building through audoorder (ex
parte). This court order is similar to a searchrauat; except that the intent is to find evidenceainfcontaminants
such as mould, its sources, etc. In two instanaepetition a civil court judge to gain access t® lilding for the
purpose of conducting a thorough IAQ investigatidncourt order is issued and delivered by hancht kuilding
owner. Sometimes a bailiff and legal counsel is@ng¢ as well as the consultant to immediately aohthe same.

The judge is mindful of fairness and would not essiie court order without allowing the owner toafse the I1AQ
investigation. This may involve the owner retainthgir own IAQ consultant to follow and observe theestigation,
but also conduct a parallel investigation. If thener does not have a consultant, the judge mayireethe occupant’s
consultant to take two identical samples in whioh duplicate samples are given to the owner. Theeowan then
take the samples to their own choice of laboratorgheir analysis and consultant for interpretatio

Using this court order procedure is fair to botthesi and can be used to successfully to gain atezésslding where
the owner is reluctant or unable to provide access.

References
“ex parte” means a legal proceeding brought by one persothenabsence of and without representation or
notification of other parties.

Carpenter, John R. and Kolmes, Jo-Ann. Concernireg Rresence of Mould in the Workplace, Proc. Camadi
Association of Labour Lawyers, Edmonton, Albertaneg 3-6 2004. http://www.call-acams.com/en/confeeé?004-
binder/health-safety/workplace-mould.htm

News release. Nurses concerned about adequacytofgteind cleaning of mould contamination at thetkidls.
United Nurses of Alberta. May 29, 2003. http://wwma.ab.ca/conferences/general%20documents/002AC150-
000F7D10

News release. Health Region blocking Professor Tasgy from investigating. United Nurses of Alberfgoril 2,
2003.http://www.una.ab.ca/conferences/Media%20Rek & 0ld%20problem%20at%20the%20Foothills

Lee, T.G. (2005)Indoor Air Quality, Building Code and Occupatiortdéalth and Safety Assessment of the Richard
McDonald & Associates Ltd. Building and Stucke Beste.Expert witness report: Karen Stucke v Richard
McDonald & Associates Ltd. et al, Court of QuedBench of Alberta, Action No. 0203-10137, for ShawT&mke,
Barristers and Solicitors, Edmonton (June 10).
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SPEECH TITLE*Faulty Building Design”
At the end of this Presentation, the participaoiusth be able to:
1. Recognize several unhealthy building conditions
2. Assist patients in identifying specific unhealthwgonments

3. Enhance patient education to alert them to builtazards

The American Environmental Health Foundation and thewvdrsity of North Texas Health Science Center i
responsible for the contents of this presentatd™BHF has not altered or modified the contents ef itiformatior
provided by this speaker.
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Abstract

Faulty Building Design
(presentation by Bruce M. Small, P.Eng.)

Some conventional building design, construction maghtenance practices create conditions thategrelde of
causing illness in healthy individuals or exacdrgailiness in already sensitized individuals. Atebtural education
and practice is slowly incorporating better methadten in the context of greening and sustaingbiPhysician and
patient awareness of such common building failonag help to diagnose environmental triggers ofemniriliness.
Staying in faulty building environments may unneszgsy prolong environmentally related iliness.

Design Errors
A few design items are illustrated in the preséntathat led to buildings that made people sick.ofigithem are:

* Use of exposed particleboard edges in millwork bmgrds and shelves)

» Use of ceiling spaces for return air plenums, aehaito particleboard subflooring
* Improper use of vapor retarders and absence bhaiters

* Complete enclosure of systems destined to break d@oweak over time

» Failure to control air pressures arising from stef&ct or bad HVAC design

Construction Errors
A few construction practices are illustrated thert tead to unhealthy buildings. These include:

» Improper scheduling allowing moisture intrusion amold growth

» Improper protection of site deliveries (e.g. duatkyglue-laminated beams)
* Inadequate cleaning of the site before applicatidinishing materials

» Improper disposal of garbage within constructiovitées and ductwork

* Incomplete detailing leading to holes in the buiggenvelope

Maintenance Errors

A few maintenance practices will be briefly touchgubn to illustrate conditions that could lead mouahealthy
indoor environment. Among these are:

» “Just-in-time” rather than “preventive” maintenance
» Jury-rigged patches to postpone needed maintenance
» Failure to monitor changes in the building or thdding site over time

Conclusion

Medical outcomes may be improved if patients avemgiassistance in identifying common building faditat may be
affecting their health. Attention to building hdmis required at all stages of production and dselwilding - from
conceptual design through construction and comongsj, to ongoing maintenance.

References

Case studies are drawn from the author’s persomairence in the building science field.

~ 37 ~



Objectives & Notes

Allan D. Lieberman, M.D. Date of talk:  Thursday, June 19, 2008, 4:45pm

Center for Occupational & Environmental Mediciné, P Phone: 843/572-1600

7510 Northforest Dr. Fax: 843/572-1795

North Charleston, SC 29420-4297 Email: allanl@coem.com

Training:

Current Job Description: Medical Director- Center for Occupational and
Environmental Medicine

Medical School/ University Attended Chicago Medhé&al

Internship: Mt. Sinai Hospital — Chicago

Residency: Children’s Memorial Hospital

Board Certifications: American Board of Environmental Medicine

Disclosure Form:

SPEECH TITLE:Taking a Position on the Adverse Effects of IndooMold Exposure”

At the end of this Presentation, the participamusth be able to:

1. To review the position papers of the American Qmlef Occupational and Environmental Medicine ¢hd
the American Academy of Allergy, Asthma and Immugy on the adverse and medical effects of mjid
exposure.

To prepare physicians to support their opinionsrdigg the diagnosis and treatment of patientsei
by toxic mold exposures

To make aware the review- Adverse Health Effectsmdbor Molds published ithe American Academ
of Environmental Medicine’s own journal

The American Environmental Health Foundation ane tniversity of North Texas Health Science Cergenat
responsible for the contents of this presentatd™BHF has not altered or modifieddtcontents of the informatic
provided by this speaker.
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NORTH CHARLESTON, SC 29420-4297
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WWW.COEM.COM

TAKING A POSITION ON THE ADVERSE EFFECTS OF INDOOR MOLD EXPOSURE
ALLAN D. LIEBERMAN, MD

GOALS AND OBJECTIVES
» To review the position papers of the American Qmlef Occupational and Environmental Medicine dred t
American Academy of Allergy, Asthma and Immunology the adverse and medical effects of mold
exposure.

» To prepare physicians to support their opinionareigg the diagnosis and treatment of patientgaajuby
toxic mold exposures

» To make aware the review- Adverse Health Effectsydbor Molds published in the American Academy of
Environmental Medicine’s own journal
Mold toxicity and sensitivity: Fact or Fiction

At the first mold symposium held by Dr. William Réeare in Dallas in June 2003, | presented a redEd8 cases
seen at the Center for Occupational and Environahdviedicine. They were exposed to above averagedeof

mold- 58% in their homes and 42% at work and school

They presented with signs and symptoms of a mydiesn disorder so characteristic in general of remvihental

disease. The most common manifestations were:

Forty- eight (48) patients with history of mold exmsure studied

SYMPTOMS #OF PATIENTS REPORTING
Muscle and or joint pain 34
Fatigue/ weakness 34
Neurocognitive dysfunction 32
Sinusitis 31
Headache 31
Other Gastrointestinal problems 28
Shortness of breath 26
Anxiety, depression, irritability 26
Vision problems 20
Chest tightness 20
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Insomnia 19

Dizziness 18
Numbness and tingling 17
Laryngitis/hoarseness 17
Nausea 16
Rashes 13
Tremors 12
Heart palpitations 10
Bronchitis/Pneumonia 10
Nose bleeds 6
Hair loss 2
Skin hemorrhage 1

They were not unlike the 195 cases reported by@ay, the 150 cases of Dr. Rea or the 43 caseg.dfiurn.
Five years later none of these findings have chdwage are as relevant today as when reported i8. 200

Yet there are those who question these findingsis presentation will make you aware of the posipapers of the
American College of Occupational and EnvironmeMallicine and the American Academy of Allergy, Asthand
Immunology.

In my abstract for the 2003 mold symposium, | askdt data base the authors of ACOEM'’s positionepam
molds had used to come to their conclusion that:

“Mold growth indoors is undesirable but does notraat the fear that is too often associated with At careful
review of the science suggests that irrational ééandoor mold threatens responsible public polimyre than indoor
mold threatens public health”

I had hoped that at the end of the 2003 meetinQalhas that the American Academy of Environmentadidine
could issue our own evidence based statement liegattte adverse health effects associated with rimotde indoor
environment.

At my urging, a core group of attendees at the ®giym which included Luke Curtis, Martha Stark, N&ih Rea,
Marsha Vetter and myself put together our own ewiee based review-

“Adverse Health Effects of Indoor Molds,”

which was published in our own Journal of Nutritdb and Environmental Medicine. September 2004yme 14
(3) 261-274

We hoped that this paper would counter the opinibthe ACOEM, which jeopardized the ability of quatients to
get reimbursement for their medical care and comsgtion for their financial losses.

But in 1996, insult was added to injury when theekitan Academy of Allergy, Asthma and Immunologylshed
its own position paper on “The medical effects afidnexposure” (JACI 2006: 117 (2) 326-333)

Many of the present audience including Killburrelberman, Rea, Gray and Curtis responded with setibethe editor
but what was even more astounding was the negasmonses from many of their own members who thekitto
task for their unacceptable positions.

It is important that you read and understand theesus of these two adversarial position paperskendrepared to
defend: Why they are wrong. Use our review papith its 171 references and use the 9 letters ¢oetiitor
including many from their own academy as well asawn letters which take issue with the AAAAI pdait paper.

Because of the very nature of our practice of Emrimental medicine we will see many patients withistory of
toxic mold exposure, which will involve us in workm's compensation, social security and personaiyjtigation.
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The only way your testimony will count is if yourcaemonstrate that your testimony is based upoiladABLE
METHODOLOGY, which has

a) General acceptance of the scientific community
b) Laboratory testing able to document
c) Peer review

This is why our own peer reviewed medical literatand our own position papers are so critical tipihg our
patients and maintaining our reputations as exjrettee field of Environmental Medicine

Reference:

Lieberman A, Explosion of mold cases in homes, wlages and in Occupational medical practices-
21* Annual International Symposium on Man and His Emvinent in Health and Disease.
Dallas Texas, June 2003

Hardin BD, Kelman BJ, Saxon A

ACOEM’s evidence based statement on the AdverseltiHdaffects Associated with Molds in the Indoor
Environment.

ACOEM'’s report Oct/Nov/Dec 2002

JOEM 2003; 45 (5): 470-478

Bush RK, Portnoy JM, Saxon A, Terr A, Wood RA.
Position Paper The Medical Effects of Mold Expesu
J. Allergy Clin Immunol 2006; 118 (3) 760-768

Curtis L, Lieberman A, Stark M, Rea W, and Veltkr

Adverse Health Effects of Indoor Molds
J. Nutr and Environ Med 2004; 14 (3), 261-274
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26" ANNUAL INTERNATIONAL SYMPOSIUM
ON MAN & HIS ENVIRONMENT

Friday, June 20, 2008 EXHIBIT HALL OPENS AT 9:00 A.M.
8:00 ANNOUNCEMENTS/MODERATOR: Allan Lieberman, M.D.

8:05 William J. Meggs, M.D., Ph.D., “Epidemic MidPoisoning - Present”
8:25 Q&A

8:35 L.D. Empting, M.D., “Neurological MultisysteEffects of Mold and Mycotoxins”
8:55 Q& A

9:05 William A. Croft, D.V.M., Ph.D., “Pathologyf Trichothecene Mycotoxicosis”
9:25 Q&A

9:35 Sherry Rogers, M.D., “Coronary Plaque and Hgipalesterolemia: Cause and Cures, from Mycotoigcos
and Metals to Teflon, trans Fats, and Phthalai@s,|P Diagnosis and Treatment”
9:55 Q&A

10:05 BREAK WITH EXHIBITORS

10:50 Martha Stark, M.D., “Optimal Stress: Strengt the Broken Places”
11:10 Q&A

11:20 Kaye H. Kilburn, M.D., “Mold Toxicity in Ghdren - Autism Spectrum Disorder”
11:40 Q&A

12:00n OPEN LUNCH
1:30 MODERATOR: Kaye H. Kilburn, M.D.

1:30 Bruce M. Small, P.Eng., “Healthy Building $ign”
1:50 Q&A

2:00 Robert W. Coppock, D.V.M., DABVT, “Mycotoxsrin Animal and Human Health”
2:20 Q&A

2:30 Donald P. Dennis, M.D., “Growth Hormone Befncy in Fungal Exposure - Diagnosis & Treatment”
2:50 Q&A

3:00 BREAK WITH EXHIBITORS

3:45 Mohamed B. Abou-Donia, Ph.D., “ImidaclopdNicotinoid, New Class Insecticide”
4:05 Q&A

4:15 Dennis Hooper, M.D., “The Hidden Truth ofdétoxins”
4:35 Q&A

4:45 Richard G. Jaeckle, M.D., “Recovery from Miaxicosis”
5:05 Q&A

5:15 Panel Discussion/Case Studies: Allan LiebernV.D., Sherry Rogers, M.D., L.D. Empting, M.®/jlliam
A. Croft, D.V.M., Ph.D., Kaye H. Kilburn, M.D., Relt W. Coppock, D.V.M., DABVT, and Donald P.
Dennis, M.D.
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Objectives & Notes

William J. Meggs, M.D., Ph.D. Date of talk:  Friday, June 20, 2008, 8:05am

Brody School of Medicine, East Carolina University ~ Phone: 252/744-2954

600 Moye Blvd., Room 3ED311. Fax: 252/744-3589

PCMH, 3ED-311, Department of Emergency Medicine Email: meggsw@ecu.edu

Greenville, NC 27834-4354

Training:

Current Job Description: Chief of Toxicology, Professor of Emergency Medéiin

Current Faculty Appointments: Professor, Brody $tlod Medicine

Medical School/ University Attended University of Miami, Miami, Florida

Internship: Rochester General Hospital

Residency: Rochester General Hospital, Fellowships at NIH and
NYU

Board Certifications: Medical Toxicology, Allergynd Immunology, Internal

Medicine, Emergency Medicine

Other Information: (including titles of books ortiales Author of “The Inflammation Cure”, over 50 research

you have recently written): publications, Co-editor of “Health and Safety irrAang,
Forestry, & Fisheries”; Co-author of “Biomarkers of
Immunotoxicology”

Disclosure Form: None

SPEECH TITLE:Epidemic Mold Poisoning - Present”

At the end of this Presentation, the participamusth be able to:
1. Know present day epidemics of mold poisoning
2. Know the molds involved in poisonings today

3. Know possible treatments for poisonous mold epidsroday.

The American Environmental Health Foundation and University of North Texas Health Science Cerdenat
responsible for the contents of this preseatatAEHF has not altered or modified the contewsitshe informatior
provided by this speaker.
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Title: Epidemics of Mold Poisoning—Present
Speaker: William J. Meggs, MD, PhD
Abstract

The present era has proved susceptible to epiderhinsld poisoning that occur throughout the world.
Contemporary building techniques lead to buildingth high moisture content, poor air exchange, sulastrates for
fungi to proliferate, with subsequent contaminatdmdoor air with allergenic fungal spores andatite mycotoxins
that are respiratory irritants and produce neuioldgymptoms in susceptible individuals. 30% & gopulation
may be affected. Epidemics of mold poisoning hdse been associated with hurricanes in the UnitateS during
the last decade. Storage of grain under damp consgihas led to outbreaks of acute aflatoxin parspmotably in
northwest India in 1974 and Kenya in 1982 and agei##004. Acute aflatoxicosis is characterized dyeir, vomiting,
hemorrhage, edema, malabsorption, and acute heyeatiosis. In addition, aflatoxins are carcinoge8tachybotrys
species produce potent tricothene toxins that baea associated with pulmonary hemorrhage in nesraaid
interstitial lung disease in adults. Surveys ofdings for molds are easily performed and shouldmémportant part
of preventive medcine.
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Objectives & Notes

L.D. Empting, M.D. Date of talk:  Friday, June 20, 2008, 8:35am

Independent Neurodiagnostic Clinic Phone: 404/355-0933

3200 Downwood Circle, Suite 520 Fax: 404/355-8422

Atlanta, GA 30327 Email: Idempting@synapseatlanta.com

Training:

Current Job Description: Director, Independent Neurodiagnosic Clinic Directo
Center for Prospective Outcome Sudies

Medical School/ University Attended University ofilviesota

Internship: Department of Neuroscience, University of North Bak

Residency: Johns Hopkins: Dual Training Psychiatry and Newgglo

Board Certifications: American Board of Psychiatry and Neurology

Other Information: (including titles of books ortiales Past Director, Johns Hopkins Pain Center/Neurology

you have recently written): Faculty

Disclosure Form: None

SPEECH TITLENeurological Multisystem Effects of Mold and Mycotoxins”
At the end of this Presentation, the participamusth be able to:

1. Identify Neurologic “systems” affected by mycotogin

2. Delineate main pain generators induced by mycosoxin

3. Assess non-mycotoxin neurologic differential diagjsavhile treating mycotoxin neurologic system

The American Environmental Health Foundation ane tniversity of North Texas Health Science Cergenat
responsible for the contents of this presentat®BHF has not altered or modified the contents efitifiormation
provided by this speaker.
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INDEPENDENT NEURODIAGNOSTIC CLINIC

L.D. EMPTING, MD

DUAL TRAINED:
NEUROLOGY
PSYCHIATRY

DIPLOMATE OF THE
AMERICAN BOARD OF
PSYCHIATRY AND NEUROLOGY

NEUROLOGY
NEURO-PSYCHIATRY
NEURODIAGNOSTICASSESSMENT

RAPID EVALUATION AND
DIAGNOSTIC (READ) SERVICE

Independent Medical Examination
Neurology
Psychiatry
Neuro-Psychiatry

Outpatient Consultations
Spine Injury Assessment
Conjoint Spine Clinic

Peripheral Nerve Injury
Sympathetic Maintained Pain
(SMP)
Sympathetic Independent Pain
(SIP)
Reflex Sympathetic Dystrophy
(RSD)

Complex Regional Pain Syndrome

(CRPS)
Traumatic Migraines

FOCUSED INTERVENTION AND
TREATMENT (FIT) PROGRAM

MYOFASCIAL ASSESSMENT AND
TREATMENT (MAT) PROGRAM

NEUROENVIRONMENTAL
HEALTH CLINIC

Exposure To:
Industrial Chemicals
Toxic Mold
Organic Solvents
Pesticides/Insecticides

Neurological Multisystem Effects of Mold and Myca&ins

Neurologic and neuropsychiatric signs and symptorag be diffuse in
their presentation with mold or mycotoxin exposuret can also present with
more focal or specific neurologic features. Sitieenervous system is really a
balance between excitation and inhibition, one c@me amplification or
diminution of normal and abnormal neurological atigs. In this presentation,
we will look at some of the neurologic “systemstasee how they can present.

Pain Pathways: The pain pathways can simply convey the nocigepti
induced pain generated peripherally to the CNS. ddfamonly see myalgias,
arthralgias diffusely inducing pain. Even thoughde pain generators are mold
or mycotoxin induced in the periphery, they do témadespond to nociceptive
and myofascial active medications (e.g. opiates randcle relaxants). Some
patients have a *“fiboromyalgia” profile and can imarp respond to CNS
medications (e.g. Lyrica). Other patients preseith more of a neuropathic
pain profile, often in one or two segmental domsalt ganglia or dorsal horn
distribution. A common example here might be an L2, L3 distribution
burning pain bilaterally, not in a myofascial treggpoint distribution, that
responds to antineuropathic medications (AED’s, WCASRI's, etc.). Evenin
fairly severe pain, a copharmacy for nociceptivgofascial and neuropathic
pain can be quite effective to quell symptoms wiiteating the underlying
medical and environmental features.

Migraine and Atypical Facial PainThe inflammatory sinus changes
with chronic fungal sinusitis in themselves indueéerred atypical facial pain
of a nociceptive type and respond to anti-nocieeptnedications. Branches of
the trigeminal nerve can become focally irritated permanently damaged
creating secondary focal atypical trigeminal neatbft pain — but also
responsive to anticonvulsants and tricyclics. Eglgcin patients with a
diathesis towards migraine, but even in patientth wio prior history of
headache, we can frequently see common migrainghquwi aura or
complicated features usually) develop. The betterinflammatory process is
managed in the sinuses, the more easily the migaare managed with
prophylactic medications such as calcium channelckdrs and TCA's.
Abortives can also help.

Movement Disorders We can see tremors, jerking movements, spastic
dysphonia, tic-like motions and idiopathic paroxsyrmunique involuntary
movements. The curious thing about these movenignteat they are similar
to, but not stereotypical of, well-defined neuratogigns or such as chorea,
hemibalismus, Parkinson’s tremor, myoclonic jerds, Being similar but not
exactly alike classical neurologic findings, aratking other “classical”
neurologic associated signs can influence clingigm suspect a psychiatric
source. However, mimicking (consciously or subcimssly) these odd
movements would be difficult, and sometimes impassito do. Other
neurologic features such as strength, reflexessandation are almost always
normal.

3200 Downwood CircleldSuite 520 OAtlanta, Georgia 30327

Phone: 404-355-0938lFax: 404-355-8422
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This suggests an alteration or dysregulation ofomfatnction rather than focal neurologic damagbéese movements
get better if the underlying chronic fungal disaslée.g. Candida) are treated and the environnseaitered so as not
to re-expose the patient. Medications that modutdassic movement disorders don’'t seem to be teféetor the
most part.

Balance and Ataxia:lmbalance and gait ataxia are seen much more ootgnthan cerebellar findings in
these patients. Balance relies on multiple sensquyts (visual, proprioception, vestibular etahe pyramidal motor
system and multiple extrapyramidal and cerebelladutating systems. Having so many sites susceptibhttack
makes imbalance a common symptom; having a fairuamof redundancy makes the symptom somewhat more
manageable. And again, medications are ineffe@ne symptom resolution generally comes only whedyband
environment are cleared and corrected, respectively

Multi-System _Involvement Many patients with the susceptibility and a viges exposure to
mold/mycotoxins over time will present with mulépheurological and/or neuropsychiatric signs amdpggms and
can present or be interpreted as “atypical” forineree neurologic disorder or another. Often theyraissing some
classic examination features and are missing latxywamaging confirmation and have additional “dtgl” signs
and symptoms. Symptom management, sinus and dgsteedical fungal treatment and environmental wgation
are the combined program for a successful therapitiervention. Many signs/symptoms can normafzegnitive
features being an exception/see second talk)ebexposure can cause a vigorous recrudescence.

Cognitive Disorders and Differential Diagnasi€ertainly patients can have a classical neuroldigsorder
with a mycotoxin/mold susceptibility superimposesorsening or adding additional symptoms on top foé t
underlying disease. Hence, one must simultane@ssgss and document and treat any mycotoxin eisasdwell as
the differential diagnosis.

L.D. Empting, M.D.

Independent Neurodiagnostic Clinic
3200 Downwood Circle, Suite 520
Atlanta, GA 30327

Phone: (404) 355-0933

Fax: (404) 355-8422

Email Contact

Shelly Shearer
sshearer@synapseatlanta.com

~ 48 ~



Objectives & Notes
William A. Croft, D.V.M., Ph.D.

521 Hilltop Dr.
Madison, WI 53711

Training:

Current Job Description:

Current Faculty Appointments:
Medical School/ University Attended

Internship:
Residency:

Board Certifications:
Disclosure Form:

Date of talk:  Friday, June 20, 2008, 9:05am

Phone: 608/274-1618
Fax: 608/274-1618
Email: doccroft@hotmail.com

Research and Development
Section Head of Patipg EDGI, Madison, Wi

University of Minnesota, St. Paul; University of
Wisconsin, Madison
Dept. of Human Oncology and Dept. of Pathology, UW-
Madison, Madison, Wisconsin
Assistant Professor, Environmental Toxicology and
Veterinary Science

Anatomic Medical Pathology
EDGI — Research Support, Consulting
None

SPEECH TITLEPathology of Trichothecene Mycotoxicosis”

At the end of this Presentation, the participawiusth be able to:

1. Understand Pathology

2. Understand mechanism action

3. Understand end stage of disease

The American Environmental Health Foundation ane tniversity of North Texas Health Science Cergenat
responsible for the contents of this presentatd™BHF has not altered or modified the contents ef itiformatior
provided by this speaker.

~ 49 ~



The Pathology of Trichothecene Mycotoxicosis

The use of anatomic pathology has been the badiseo$tudy of human disease as demonstrated byithow.
Every disease-causing agent has a fingerprint mvithe tissue allowing for study and/or diagnosiBor every
chemical change within the cell there is a morpbclal change. The poison demonstrates the fingerpr
establishing the exposure. The interaction of ¢vemicals can affect each other in several ways.

The mechanism of Trichothecene Mycotoxins (TM)hsting down of the cellular factory, marked degatien of
cells, and then the highly irritating Mycotoxinratilates fibrin production. The epoxide binds te #ndoplasmic
reticulum and every cell type (200) is susceptible.

Two sources of TM are fungi growing within buildsyxgnd the yeast growing within the out-of-balancdyb These
yeast infections can mimic bacterial infections amd resistant to antibiotics. The Gomori MetheinanSilver
(GMS) stain is used to identify the Mycotoxins ggstudo-hyphae yeast. The skin demonstrates vaposere, the
length of the exposure, and the stage of the diseas

Trichothecene Mycotoxins are carcinogenic as has beéentified by the fingerprint of the Mycotoxinitiin the
tumor tissue of many people.
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Objectives & Notes
Sherry Rogers, M.D.

Box 2716
Syracuse, NY 13220

Training:

Current Job Description:

Current Faculty Appointments:

Medical School/ University Attended

Internship:

Board Certifications:

Other Information: (including titles of books ortiakes
you have recently written):

Disclosure Form:

Date of talk:  Friday, June 20, 2008, 9:35am

Phone: 800/846-6687
Email: orders@prestigepublishing.com

Author, Consultant, Private Practice

Community General pitad
S.U.N.Y. Health Sciences Center at Syracuse
Same (1970)
Environmental Medicine
Latest and 18 book “The Cholesterol Hoax”. Preceding
this were “The High Blood Pressure Hoax”, “Detoxdy
Die”, “No More Heartburn”, “Pain Free in 6 Weeks,”
“Depression Cured at Last!”, “Wellness Against All
Odds”, and more.
None

SPEECH TITLE:“Coronary Plaque and Hypercholesterolemia: Cause andcures, from Mycotoxicosis anc
Metals to Teflon, trans Fats, and Phthalates, Pati Diagnosis and Treatment”

At the end of this Presentation, the participaoiusth be able to:

1. To recognize that Phthalates create a paletteaghbimical disturbances not taught in medical s&h

with large person-to-person variability

To recognize that phthalates particularly damagéiphel detoxification pathways, therelaccentuating

the toxicity of other xenobiotics.

That with increased biochemical knowledge theseesclof phthalate damage can be identified
individually corrected, thereby reversing diseabkes were indefinitely stalled.

The American Environmentélealth Foundation and the University of North Texésalth Science Center is r
responsible for the contents of this presentatd™BHF has not altered or modified the contents ef itiformatior
provided by this speaker.
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Coronary plaque and hypercholesterolemia: caustsues,
from mycotoxicosis and metals to Teflon, trans,fatsl phthalates

Part II: Diagnosis and Treatment
Sherry A. Rogers, MD

Aflatoxins are biologically inactive unless they ag first oxidized, much like LDL is harmless in caumg arterial
plague until it is oxidized, thus high doses of antioxidants are needed tateolROS. As well, elevated levels of
catalase, SOD, vitamin E, selenium, folate, ancemothutrients are needed, but these are precisebn@nhe
detoxication nutrients that are depleted by stettimlesterol-lowering drugs. Glutathione and lip@eed are needed to
protect against mycotoxin activation and are piMmtaccelerate detoxification.

There are many clues to deranged metabolism frotinafdtes and they are not the same in everyonevated

succinate, palmitate, elevated lignoceric, arachidnd behenic long chain fatty acids, low DHA vated cortisol,
hypothyroidism, low testosterone, elevated chotebtnd liver enzymes and coproporphyrins | ancaté common.
As well, the phthalates create low sulfation, lawcz elevated lipid peroxides from poisoned camlasd raised 8-
OhdG from zinc deficient RNA polymerase and poigbdetox cytochromes and other parts of the detdhways,

disproportionate beta-carotene to vitamin A conweergsecondary to zinc deficiency), low bile defadtion in the

gut plus abnormal glucarate from damaged cytochsprmed abnormal fatty acid conversions. From thtbglate-

damaged carnitine, patients get elevated adipab®rate or ethylmalonate. Phthalate chemistryriably involves

an association with heavy metals which are anotifségquitously unavoidable toxin category in the 2é&shtury.

These poison an infinite array of enzymes by didptatheir minerals.

Both mycotoxin and phthalate toxicity examples a@quitously unavoidable. And both require a Healt
detoxification chemistry in order to depurate amlh We used #&ur-part detoxification program to reverse

recalcitrant diseases, and recommend it for thosearned with reversing any type of disease fromatoxicosis to

high cholesterol. This includes beginning by asspyand correcting detoxification chemistry, to lime RBC

minerals, fatty acids, amino acids, vitamins, oigatids, lipid peroxides, 8-OhdG, fibrinogen, testerone, hsCRP,
insulin, cholesterol, and organic acids. For wethe first generation of human with documentedndVimg nutrient

levels with concomitant escalating environmentailot®otics. These happen to be common to all desdast are

diagnosable and correctable. The physician no longe to work blindly nor merely poison malfunciiog pathways

with prescription drugs.

To this assay is added the far infrared sauna dé&puar(published by the Mayo Clinic to reverse stage congestive
heart failure), rectal EDTA chelation to avoid oducing further phthalates from IVs, and oral DM8Afurther
optimize the detoxification program. This is alwap conjunction with good environmental medicinagiples of
clean air, food, and wateByYy attacking the most prevalent and co-damaging xebiotics, this frees up the body
mechanisms to minimize or overcome mycotoxicosisfetts, reverse hypercholesterolemjeor other conditions
Some case examples included slowing progressionrohary artery plaque, reversing cancers, Alzhegnmacular
degeneration, mold-induced symptoms and conditioatsdefied diagnosis.

References:

Anyanwu EC, et al, High cholesterol levels and airexposure to toxigenic molds in damp buildingsigh risk
for cardiovascular diseases and stroke, Interngndb Toxicology 3; 2:1-14, 2007

Turan N, et al, The effect of plasticizers on "atéf supply" enzymes, Molecular Cellular Endocrigyl@44:15-19,
2005

Seo KW, et al, Comparison of oxidative stress ahdnges of xenobiotic metabolizing enzymes inducgd b
phthalates, Food Chemical Toxicology 42:10 7-1D04
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Winberg LD, et al, Mechanism of phthalates-indu@gtibition of hepatic mitochondrial B-oxidation, Xicology
Letters 76:60 3-69, 1995

Gillman IG, et al, Oxidation of ochratoxin A by &®-porphyrin system: model for enzymatic activationd DNA
cleavage, Chemical Research Toxicology, 12: 1066:989

Bentley R, et al, Microbial methylation of metatlsi arsenic, antimony, and bismuth, Microbiology l&tolar
Biology Reviews, 250-71, June 2002

Takeuchi S, et al, Differential effects of phthaekesters on transcriptional activities via humstnogen receptors A
and B, and androgen receptor, Toxicology 210:2232885

Barr DB, et al, Assessing human exposure to phtmlasing monoesters and their oxidized metabobies
biomarkers, Environmental Health
Perspectives 111: 1148-51, 2003

Hurst CH, et al, Environmental phthalates monoestactivate pregnane X receptor-mediated transeripti
Toxicology Applied Pharmacology 199:266-74, 2004
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Residency:
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SPEECH TITLEOptimal Stress: Stronger at the Broken Places”

At the end of this Presentation, the participamusth be able to:

1. Recognize the significance of “orderedness” witthe extracellular matrix for the prevention al

treatment of disorders.

2. Appreciate the importance of “ease of flow” of infation and energy in the prevention and treatroé

diseases.

Understand the crucial role played by the livingteyn's ability to procesand integrate the impact
environmental stressors.

The American Environmental Health Foundation aned tniversity of North Texas Health Science Cergenat
responsible for the contents of this presentat®EHF has not altered or modified the cents of the informatio

provided by this speaker.
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ABSTRACT — OPTIMAL STRESS: Stronger at the Broken Places — Martha Stark, MD

My contention will be that a system’s health (bp8ychological and physiological) will be shapedthg system’s
capacity continuously to process and adjust toitigact of ongoing environmental perturbation andpgigely to

reorganize at ever higher levels of order, compjexand integration, although each such cycle dllehge and
recovery, disruption and repair, will exact its.toln essence, ever greater integration is acdidyeway of constant
processing, but these adaptations come at a price.

A holistic approach to healing focuses upon therdgpendence of body and mind. The therapeutmact this model
is thought to 100 involve facilitation of flow e flow of information and energy throughout thérerexpanse of the
body along interconnected channels known as mesgdia

The body is conceptualized as a vast interdepemigwbork of molecules, a living matrix within whictl the body’s
cells, tissues, and organs are embedded and thwhigh the flow of life — the flow of vital energy chi — takes place.
Evidence derived from the new science of bioelgmimgnetism suggests that stored energetically, iwidvery
molecule of this matrix, is the history of all thedy’s interactions with the environment, variousscribed as cellular
memory, body memory, and systemic memory.

More specifically, this extracellular matrix—or grad regulation system—is comprised of organizecerkayof
electrically charged water within which are bundbé€ollagen fibers and an interstitial ground sabse (composed
of sugar-protein macromolecules). Of note is # that this connective tissue matrix extends fthensurface of
the body to its innermost recesses, ensheathingametrating every single cell in the body. Intfaur bodies have
more connective tissue than anything else, so werastly water, salt, protein, and carbohydrate. dascribed by
the aliens on an episode of Star Trek, we humangeatly nothing but “ugly bags of mostly water.”

Because this semi-fluid connective tissue or erthalar matrix is a highly ordered array of molezsiclosely packed
and tightly organized in a crystal-like latticeustture, it has the semiconducting properties afj@d crystal, which

makes of it an ideal vehicle for the high-speedpgation of regulatory information and vibratoryergy throughout
the body, crucial for the regulation of homeostasis

By the same token, it is because the living mdgia liquid crystal that it has dynamic or systemiemory. Even
snowflakes, also liquid crystals, “remember.” Matsnowflakes are alike. But take a snowflake @uedt it. Then
refreeze it, and electron microscopy reveals tmasnowflake will recrystallize with exactly thensa structure as the
original snowflake! (Hendel and Ferreira — Wated &alt: The Essence of Life — p. 50)

So how do we understand the development of dynameiciory? As noted earlier, every molecule in thdybloas

associated with it a highly organized film of wathat adheres to it, thereby stabilizing the mdksuunderlying

structure. To demonstrate this clinginess, plage dlass microscope slides face to face. It wélldasy enough to
separate them. But add a drop of water to thesliend it will become well nigh impossible to pilé adhering
surfaces apart.

Consider now a collagen strand in the connectssué matrix that imprints its structure (its enticggignature) on the
water molecules to which it is bound or an unprsedsemotional trauma that imprints its blueprinttbe water
molecules to which it is bound. In fact, everytsusoment of interaction will be so "recorded" andl mccumulate
dynamically, the memory persisting (as an emergeperty) for as long as the self-organizing systemains intact.
Anyone who has experienced, during a deep-tissssaga, the profound emotional release that camguaow the re-
awakening of a long-repressed somatic memory tregbevhen a specific area is touched will need nohéu

convincing that the body (the living matrix) doadéed remember.

And in his book The Living Energy Universe, Ganh&ertz writes about an 8-year-old girl who had nese the heart
of a murdered 10-year-old girl. After the trangplaurgery, she began to have nightmares aboun#gmewho had
murdered her donor. When the little girl descrilteid man, the police were able to track down thederer and
convict him with evidence provided by the girl abthe time and place of the murder, the weapon,ukectlothes the
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murderer had worn, and so on. Isn't this stonthef "tell-tale heart" yet another instance of dyitaor systemic
memory?

Parenthetically, | believe that the effectivene$§saotreatment like EMDR (eye movement desensitratand
reprocessing) can be attributed directly to itslitation of the flow of information and energy rtynically back and
forth, back and forth between the two sides oflit@n. When the left and the right sides of thairbare stimulated
alternately and in rapid succession, the toxicftpasttraumatic memories stored, unprocessed gmigfint brain can
be incrementally diluted by bringing to bear théarality of the left brain, resulting ultimately belated processing
of the traumatogenic experience, its desensitizatamd its integration into psychic structure. etestingly, REM
sleep (in which the eyes, during sleep, move rgpidick and forth between the left and the rightjhisught to
accomplish the same thing—a reprocessing and dézatisn of unresolved day residue. EMDR by dREM by
night.

So Model 4 is about facilitating the flow of infoation and energy throughout the entire fabric eftitbdy in order to
support the processing and integration—on a cellldael—of the impact of environmental challenge, that

challenge a psychological stressor (like an anxpedyoking interpretation) or a physiological stes(like exposure
to toxic VOCs outgassing from freshly applied pginThe more ordered the crystalline matrix, therencoherent
will be its structure, the more fluid will be itfofv, and the more optimal will be the system’s teand vitality.

Therefore good health (both mental and physicad story about orderedness and ease of flow, balthha story
about dis-order and dis-ease, that is, disruptddrand disrupted ease of flow.

In order to optimize the ease of flow of informatiand energy through the extracellular matrixs itiucial that the
body be kept as uncongested, well-hydrated, nuirieh, well-oxygenated, alkaline, negatively chedg
energetically unblocked, well-balanced, relaxed] atructurally aligned as possible. (Interestinghe newer Las
Vegas casinos get rid of tobacco odors and keeapplegers alert by pumping not oxygen but negaiores into the
air.)

More specifically, because dis-order and dis-eas@ecasioned by the cumulative impact of bothgaes of bad
(toxicity) and absence of good (deficiency), theuar interventions must aim to detoxify (in ordedighten the
load) and supplement (in order to replenish theries), all with an eye to restoring the easeaf ®f information
and energy through the matrix, that is, to restptire system's capacity to process and integrataripact of
environmental impingement and adaptively to redtuistat a higher level—in other words, all witheye to
reinforcing the system’s capacity to tolerate tiness of life.

Treatment modalities must either eliminate badwhy of, say, heavy metal chelation to remove toxétals like
lead, aluminum, and arsenic that have bioaccunuilatéhe body’s tissues) or supplement with gogdvwily of, say,
oxygen therapy to support oxidative phosphorylatind the aerobic production of energy) or, asus tor some
treatments, do both (by way of, say, a chi machiiech both relieves muscular tension, lymphatingastion, and
energy blockages and facilitates the flow of nutisanto and waste products out of the cells).

Before | close, | would like to introduce the saitelpnodel (though for my presentation this aftenmaavill be using
an hourglass) to display the ability of a compldative system to reconstitute again and againeatggher levels
in the face of ongoing environmental challenge.

So consider, if you will, a sandpile to which gsaf sand are being continuously added. As thdmlgnevolves, an
underlying pattern will eventually emerge, charazesl by iterative cycles of disruption and repammnor avalanche
and patrtial recovery, the sandpile growing evegéigeven as it is becoming ever less stable anthewee precariously
balanced at the edge of chaos (in the words oBBky “perpetually out-of-balance, but organizedhipoised state”),
until a final critical threshold is reached andraiilg of sand is added that prompts a major avaignithitening the
sandpile almost entirely.

The evolution of this sandpile, governed by sommapmex mathematical formulas, has long fascinatesbshheorists;
but the sandpile model, though well-known in maogdemic circles, is rarely applied to living syssem believe,
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however, that the sandpile model is a wonderfulalimmetaphor for the evolution of the living systbatause it offers a
dramatic depiction of the paradoxical impact oés$ron a complex adaptive system.

The grains of sand being added are the occasiagiaghly enough, for both disruption and repairhbartial collapse
and adaptive re-equilibration at a new set poMi contention, therefore, is that a complex adapsiystem, whether
inanimate or animate, continuously evolves to dwgher levels not just in spite of stressful input by way of that
stressful input. As they say, stronger at the éngilaces. And, what doesn't kill you, only makes stronger.
Conclusion:

Stressful stuff happens. But whether the mindherltody is the primary target, the key issue vélkie system’s
ability to process and integrate the impact of #ratironmental perturbation. Too much stress nigic stress (the
villain in our piece), will be too overwhelming ftie system to process and integrate. Too littéss will provide

no impetus for adaptive reorganization of the sy&ainderlying structure. But just the right ambahstress,
optimal stress (the heroine in our piece), wilthe occasion for transformation and growth. Nakmwill there be
need to defend by retreating from engagement imihiment; rather, there will be capacity to adapekgeriencing
“the power of now.”

In his book A New Earth, Eckhart Tolle writes thatter two ducks get into a fight, which never &aking, they will
separate and float off in opposite directions. maach duck will flap its wings vigorously a fewngs, thus releasing
the surplus energy that <had> built up during thbtf After they flap their wings, they <will> f&d on peacefully, as
if nothing had ever happened.” He goes on to wiit¥e are a species that has lost its way. Ewéngtnatural,

every flower or tree, and every animal have impurkassons to teach us if we would <but> stop, J@wid listen.
Our duck’s lesson is this: Flap your wings—<letgeand return to the only place of power: the pnéseoment.”
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SPEECH TITLEMold Toxicity in Children - Autism Spectrum Disord er”

At the end of this Presentation, the participaoiusth be able to:

1. To understand that the functional impacts of thisaudisorder on the central nervous system inc
impaired balance, delayed blink reflex R-1, andiaidield defects (scotomata)

To consider that the psychological abnormalitiedude digit symbolsubstitution, picture completio
peg placement and finger- tip number writing errors

To view as a possible cause maternal terbutalingsfoocolytic effect during pregnancy or for asth

To consider as a second possible cause exposoreldémycotoxins

The consider problems to resolve are larger numibegsoups, denominators for groups to establig
prevalence of each factor and the studies of tieeplay of other exposures

Also to be open minded to general brain dysfunctro®SD and to rave onward from description
social isolation, destructive behaviors and otlssricpological phenomena as explanations.

The American Environmental Health Foundation aned tniversity of North Texas Health Science Cergenat
responsible for theontents of this presentation. AEHF has not altevednodified the contents of the informat

provided by this speaker.
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Mold Toxicity in Children - Autism Spectrum Disorder
Kaye H. Kilburn MD, Jack Thrasher PhD
Nina B. Immers RN
Neuro-Test Inc Pasadena CA USA

Increased prevalence of autism spectrum disoraet$hee failure to find genetic explanations hashpdsthe hunt for
environmental causes. These disorders are deflimechdly but lack objective characterization

To meet this need we measured neurobehaviorgh@ntbnary functions in 8 autistic boys aged 8 ta%Sociated
with Terbutaline use by their mothers and 2 girid 4 boys whose autism developed in mold infestedes and
compared them to 163 unaffected children from amanity with no known chemical exposures. Abnortnesi
were ascertained from comparisons made to predictieds that were adjusted for age, height, weiagltgrade
attained in school.

The T-autistic boys averaged 6.8 abnormalitiestaad M- autistic compared to 0.9 in communitylatan.
Frequent abnormalities were of balance, and ofadield quadrants and prolonged blink latencyjtdigmbol
substitution, peg placement, fingertip number wgterrors and picture completion. Profile of Moddt& scores
averaged 26 and exceeded 20 in 4 in T-autistico@nd M-autistic. Frequencies of 35 symptoms hadmset.7 and
5.4 versus 2.2 in community controls. Pulmonarycfiom showed small airways obstruction in 4/8 Ty$cb0% and
83% in M-autistic after adjusting for age and depetent.

Objective testing showing evidence of impairedrobahavioral functions is a new observation. A sledor
environmental causal factors found premature lateated byterbutalineinfusion and hospitalization of their mother
in 5 boys. The other mother, an asthmatic, had tesbdtalineaerosols (Breathine) daily during her 3 pregnasicie
Terbutaline, a beta agonist and a neuro-toxicardts) causes neuro-chemical changes leading tomedunjury and
reactive gliosis around cerebellar Purkinje cée postulate similar action in human subjects baseabnormal
balance, visual scotomata and delayed blink réfitisncy and psychological abnormalities. This hgpothesis
suggests epidemiological studies that incorporbjeative testing of functions of the brain and largl
amniocentesis for chemical analysis of proteinsemaymes. These hypotheses generating observahoo&l help
propose and develop studies to forge connectiotgeled causes and mechanisms of autism spectrundeiso
particularly in children.

Educational Objectives

1. The wisdom of objective neurobehavioral testirag shown by a mean of 9.6 abnormalities in &tatboys ages
8 to 19 years compared to 1.0 abnormalities in conity control boys that suggested brain dysfunction

2. Balance (excessive speed of sway), prolonged t#flex latency and visual field performance géne most
frequent abnormalities not mental processing, mgrapcognitive defects.

3. They had no abnormalities of the Profile of Md&tates score and nor of frequencies of 35 syngtom

4. Four of eight boys had small airways obstrurctidich is another new factor to be consideredis disorder
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SPEECH TITLE:"Healthy Building Design”

At the end of this Presentation, the participawiuth be able to:
1. Understand basic principles for creating healthijdings
2. Assist patients in improving their personal envimamts

3. Discuss the importance of healthy building desigi wesign professionals

The American Environmental Health Foundation and University of North Texas Health Science Cerdenat
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Abstract

Healthy Building Design
(presentation by Bruce M. Small, P.Eng.)

Architects would benefit from collaboration withvéronmental physicians, to understand the impoeasfchealthier
building design to building occupants. They aresprdly being advised that the needs of approximdteds of the
general population who are significantly sensitte@not be ignored in building design. The presedtdearizes a set
of relatively simple principles and design conceptg would help to create new and renovated mgklthat are
healthier than current buildings.

Mold-Free Design

Architects are now being educated to understartdttlar buildings do not inevitably go moldy. Rathmold growth
is a specific consequence of faulty design, poostraction, and/or improper maintenance. In sonsegaveather
conditions have evolved to overwhelm the origiregabilities of the building. Proper attention tdaileng to achieve
competent moisture management in the building desiige construction practices, and in ongoing nesianhce can
achieve environments that are not prone to moldtro

Low Emission Materials

Materials vary greatly in their emission charastics. Choosing the lowest-emission materialsridoor
applications is a sensible strategy for achievigimum indoor air quality. Ventilation is a goodpplement but not
the primary solution. Since qualified emission datstill not commonly available, larger projectaymeed to fund
third-party materials testing to ensure minimumoiademissions. Smaller projects typically rely anveillance of
manufacturers’ existing data and informal subjectasting. The short and longer term emission cuave both
important, depending on circumstances. In some lugdeshort term emissions can be allowed in fafdower
longer term emissions.

Tight Wall Construction

While tight walls may appear counter-intuitive, @lling envelope containing a competent air baicaar actually
provide the best base for a healthy building, gtedithat low-emission materials are chosen forrttegior and
adequate ventilation is provided through both wimsland mechanical systems. The creative use baaiers
within buildings can also forestall the transmigsid pollutants from sources in one part of a bagdo other areas
of the building.

Accessible Mechanical and Plumbing Systems

A revolution yet to happen, it makes sense fronh Ibetalth and maintenance points of view to desigldings where
most of the mechanical and plumbing componentaeeessible for inspection and repair. Many buildihgve very
complex HVAC systems that are virtually un-cleaeatdtcause budget shortcuts made most of the comigone
completely inaccessible.

Preventive Maintenance

Many unhealthy building conditions arise from maimdnce failures, e.g. water spillage from corrgalacthbing
systems, gas leakage from supply pipes to furnquipment, exhaust leakage from cracking or displdoenace
exhaust pipes, saturated dust and gas removasfittec. A well organized and properly funded preive
maintenance program is essential to avoiding sigasters. Waiting too late often creates indoorrenmental
disasters of greater consequence (e.g. an oil-ddzeement floor from a leaky fuel tank).
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Zero-volatile Cleaning

No building’s environmental design is complete withspecifying a competent cleaning program baserkoo-
volatile cleaning compounds and practices. Manthe$e now exist on both the retail and commerdiaiing

markets. Changing cleaning practices is the fingt of defense for improving building environmeintshe shortest
possible time.

Conclusion

Physicians can influence the building science wbyl@alling on other professionals to add healthrasnportant
consideration in building design. Since everyom#r'sumstance is different, it is important to uretand and convey
simple effective principles of healthy building @gs which can be thought through by the individualolved and
adapted to local conditions.

References

Principles and case studies presented are drawntfre author’s personal experience in the desiganth
constructing healthier buildings.
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SPEECH TITLEMycotoxins in Animal and Human Health”

At the end of this Presentation, the participaoiusth be able to:

1. Identify key risk factors for mycotoxins being peesin edible animal products.

2. Use the “one medicine” approach to mycotoxins autalip health.

The American Environmental Health Foundation and tUniversity of North Texas Health Science Cerdenat
responsible for the contents of this presentat®BEHF has not altered or modified the contents of thermgttion

provided by this speaker.
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ABSTRACT

The majority of human food and animal feed promuctoccurs in a agriecosystem.  This system iseighy
managed for optimum returns to labor and capitastment.  The safety margins are close anthfitenced by
extrinsic factors such as climatic factors. Weattonditions can favor fungal growth in foods dadds before
harvest. Control of fungal growth is important iramagement of feeds and foods. Fungal growth antbtoyin
production can occur as fungi exploit a rich foodirse. The toxicology of selected mycotoxinsegiewed. The
risk factors for mycotoxin production are weathenditions, avoiding damage to kernels during haraed handling

of commodities, removal of debris from grain, an@nagement of moisture and temperature during sorag
Diversion of commodities and by-products to anifeed can increase the risk of mycotoxicoses in alsim
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MYCOTOXINS IN ANIMAL AND HUMAN HEALTH
26" Annual International Symposium on Man and

His Environment in Health and Disease
1.0 INTRODUCTION

1.1 Agroecosystem
The production of cereal grains, oilseeds and atbermodities occurs in essentially a man-made atesy(Sinha,

1995). Activities in this agroecosystem inclugeding, growing, harvesting, storing and transpioriaof cereal
grains, oilseeds, forages, nuts, fruits and ravwerras for beverages (Balazs, and Schepers, 200IMis ecosystem
is dependant on decisions by man to ensure thdinggdertilization, weed and other pest contralpvesting, storage
and transportation are done in a timely, economammer whilst ensuring food and feed safetyThe agronomic
ecosystem is driven by economic decisions that rgélgamaximize profitability and minimize input dss Intrinsic
factors are choices that include crop, variety atieér genetic factors, fertilization, water managatncrop rotation,
weed and disease control methods, harvesting,gatodaying and transportation systems (Hlal, 2000; Miller,
2001; Simpsoret al, 2001; Edwards, 2004; Kabadt al, 2006; .Mesquitet al, 2006a and 2006b; Magan and
Aldred, 2007; Jacobsest al, 2007). The margin between safe and unsafeipeads close (Schrodter, 2004). This
ecosystem has dynamic extrinsic factors such asatdi which are generally beyond human control é)diB78a;
Bhatet al, 1989; Viscontiet al, 2008). Management of the agroecosystem is fitapbto prevent the spoilage of
foods and feeds and reduce exposure of humansrandhls to mycotoxins (Moss, 1991; Abouzegtdal, 1991;
Saueret al, 1992; Wicklow, 1995; Frisvad, 1995; Sinha, 199Hite, 1995; Lombaert al, 2003; Jacobseet al,
2007; Magan and Aldred, 2007; Dorner, 2008; Rosztoal, 2008). Toxigenic fungi that produce mycotoxime a

common and can exploit any nutritive rich matrixem the appropriate environment (Frisvad, 1995).

1.2 Toxigenic Fungi
The most commonly identified mycotoxins are produd®y fungi in the generaAspergillus, Penicilliumand

Fusarium(Jacobsenret al, 2007). However, fungi in the genersternaria, Stachybotrys, Clavicepsd Epichloe
produce important mycotoxins (Table 1). It is mstied that their may be >20,000 uniqgue mycotoxims @nly a
relative few have been well characterized (TableMycotoxins can be found in raw agricultural condities, and
processed foods and feeds produced from contardiriatgedients.  Toxigenic fungi or molds grow iramy
different substrates, but the conditions under Wwhitycotoxins are produced can be specific to a gemueven
species of fungus (Abramsa al, 1980 and 1982; Sauest al, 1992; Wicklow, 1995; Frisvad, 1995; Jacobsén
al., 2007). A single fungal species may produce séwdiffarent mycotoxins and other fungal metabolifgmrasaset
al.,, 1984). The mycotoxins produced by a single flisgpacies can be in different chemical groups #&edtoxins
target different organ systems. Multiple toxigefungi can have grown in foodstuffs (Weidenborrizd01) and

feedstuffs (Connolet al, 1981; Labuda and Tancinova, 2006; Fragal, 2007) and may have produced mycotoxins

! In this paper foodstuffs and food refer to substsrconsumed by humans and feedstuffs and feesisoefubstances consumed
by nonhuman animals.
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at differing times. If sampling occurred at diffet times before consumption, the analytical figdircould be

different. Ingredients from different geographioagions can be blended into finished foodstufis f@edstuffs.

Mycotoxins can be found in any human foodstuff amimal feedstuff that has previously supported gnoof
toxigenic fungi (Jacobseet al, 2007; Trucksess and Scott, 2008). For exampilan and other cereals, soybeans,
peanuts, cheeses and other foodstuffs, and silagéhay can be favorable substrate for toxigenigifun Fungal
invasion and mycotoxin production in foods and feeedn occur in the field, in storage and duringgpertation.
Environmental conditions such as commodity moisamd temperature are primary determinants for fuggawth
and mycotoxin production in storage (Abramsdral, 1980, andet al, 1982; Saueret al, 1992; Wicklow, 1995;
Frisvad, 1995; Sinha, 1995; Jacobseéal, 2007; Magan and Aldred, 2007; Dorner, 2008).

1.3 Growth of Toxigenic Fungi
Many different fungi grow in commodities, finishddedstuffs, and roughages. Each species of fuhgssan

optimum set of growth conditions relative to sultsty temperature and moisture (Saeegl, 1992; Wicklow, 1995;
Frisvad, 1995; Jacobsemnal, 2007). Conditions favorable for toxigenic fuhgdection and growth and mycotoxin
production can occur in the production field, dgriharvest, storage and transportation operationd, during
manufacturing and storage of feeds and foods (8t&r,02004; Dorner, 2008). Feed - food ingredi@nésimportant
as mycotoxins can be found in any animal feed utigre or human food ingredient that has previowsslgported

growth of toxigenic fungi.

1.4 Control of Toxigenic Fungi
The most common method of controlling fungal groveitiid mycotoxin production in storage is to contitoe

moisture and temperature levels in grain commalifieished feeds and foods (Jacobseal, 2007). Safe storage
for oilseeds (eg peanuts, soybeans and sunflowesisseneeds to be in the 6 to 12% range dependinthen
commodity while most cereal grains can be safalyest at 12% moisture for a wide range of grain emares. At
temperatures less than’6 commaodities can be stored at higher moisturesesiew storage fungi can grow at low

temperatures. In storage it is also importanotatrol storage insects

Where toxigenic fungi infect crops in the produntieeld, it is important to point out that resista of varieties,
management of insect pests and pathogens, watergeuent and timely harvest are critical while mamadarvest

injuries to reducing mycotoxin contamination.

1.5 Moisture And Storability
A temperature, moisture and substrate microcosstewmith each seed or pellet in a storage unite ddnditions in

the seed microcosm determine which fungi grow hatwate and thus affect mycotoxin production iorage
(Christensen and Sauer., 1982; Saateal, 1992; Wicklow, 1995; Frisvad, 1995; Jacobsetnal, 2007). In the
microcosm with a favorable water activity, temparatand substrate, growth of microorganisms witwc The
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metabolism of microorganisms in the microcosms witbduce moisture and heat from metabolism. Some
microorganisms produce significant heat and carsecheating to 50to 55°C. With changing conditions, a
succession of microorganisms including toxigeniugiucan occur, and production of different groupsngcotoxins
can be produced. It is important to understantithg not the average moisture that is critidalt it is the individual
seed moisture since growth on 1 seed will allondpotion of metabolic moisture that will allow fuigavasion of
adjacent seeds. Commonly high moisture weed saedthe source of fungal grain storage problenmsedts and
other pests in grain also can produce moisturehahdpots can form because of the moisture reldag@atetabolism
occuring from insect and other pests infestingestagrain (White, 1995). If a mycotoxin is founrdstored grain,
there is a reasonable probability that multiple atggins are also present in the stored seeds cedsfeedstuffs
(Jacobseret al, 2007).

1.6 Distillers by Products
Distillers by products (distillers grains and dlstis solubles) can contain mycotoxins (Lillehej al, 1979;

Hesseltine, 1984; Bothast al, 1992). Mycotoxins are not degraded during fertaigon and distillation. On a dry
matter basis the distillers by products can hate 8 times more mycotoxins than the grain feedstodkis occurs

because of the reduction in starch during fermanmtat Grain that is not considered suitable fee¢itock and poultry
production is commonly diverted to alcohol prodosti Distillers grains can also contain antimicedbi
pharmaceutics added to control the growth of becter

2.0 RISK FACTORS FOR MYCOTOXIN PRODUCTION
Grain commodities of lower test weights and scregmigenerally have increased risk to contain mygoso(Hesset

al., 1999). Grain over-wintering in the field haxneased risk for growth of toxigenic fungi and protion of
mycotoxins (Joffe, 1978a; Coppockt al, 1988). Lower test weights (mass/volume) can odmecause of
unfavorable growing conditions such as drought,dve@mpetition, over abundant moisture, and unsedprtool
to cold temperatures and frost damage (Jacoleseal, 2007). Weed seeds such as wild oats can lowemteight
and green weed seeds are often a source of moiststered grain and screenings. Screenings icohtaken and
damaged kernels, and broken kernels essentially hawesistance to fungal infections. InfectiothwWungi causes

seed to be friable and more easily broken. Thezdfooken kernels in screenings are often colonigefdingi.

The suitability of grain for storage at harvesadversely affected by:

* Moisture content,

* Physical damage to the kernels, and

* The extent to which fungi have invaded the seedrbdhe grain goes into storage.
Moisture level is a risk factor for mycotoxins itoked commodities (Christensen and Sauer., 1982gret al,
1992; Wicklow, 1995; Frisvad, 1995; Jacobseal, 2007; Dorner, 2008). Blending grain of high nais levels
(moisture considered too high for safe storageh witain of lower moisture levels (safe for storagap produce

conditions in the grain mass that favor mycotoxiadoiction (Jacobseet al, 2007; Coppock and Christian, 2007).
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The migration of moisture from the high moistured® occurs at a slow rate. This movement of muasisl
dependant on the movement of the moisture in tharagpped between the seeds and kernels of lowéstune
content taking up the moisture from the seeds higher moisture content. The high moisture seedgige a niche
with a high water activity (@ that is favorable for the growth of toxigenic finwhich if allowed to grow, will
produce additional moisture. The probabilityfurigal infection in seeds increases when the mastantent of the
seed is increased. Delayed harvest due to wather especially late in harvest season at northeitudes,
increases the risk of cereal and oilseed commaditgng harvested with moisture content higher #&¥. The risk

of seeds being infected with toxigenic fungi in fledd also increases with drougtgpergillus flavus, A. parasiticus
and Fusarium verticillioidels wet climatic conditions during and shortly afpailination (egrusarium graminearum
Claviceps purpureg, with delayed harvest due to wet conditions dreme insect or hail damage has occurred
(Jacobsert al, 1995). Blending grain to “reduce” moisture cantacreases the risk of the infected seeds cigatin

niches in the grain mass for fungal growth andeihe result can be mycotoxin production in storage.

Weather conditions can result in favorable condgifor fungal growth and mycotoxin production octg before
harvest (Jacobseet al, 1995 and 2007). Wet, rainy, warm and humid weaticcurring from anthesis stage of
flowering to maturity promoteBusariumear rot in corn oFusariumhead blight (Scab) in wheat, barley and other
cereals (Table 2). Low temperatures following dtifen may increase the production of the mycotoxins
deoxynivalenol (DON) and zearalenone (ZEA). Speoid-usariumcannot grow at moistures > 20%. Widespread

contamination of crops with mycotoxins does ocouXorth America (Trenholrat al, 1983; Jacobsemt al, 2007).

Ergot can accumulate in screenings. Ergot sckegdnerally are brittle and most are generally seddrom grain

during the cleaning process.

3.0 MYCOTOXINS — MYCOTOXICOSES
Mycotoxins are toxic fungal metabolites that whensumed cause intoxication in animals, includinmans.

Fungi that produce mycotoxins are identified asgemic fungi.

3.1 Ergot Alkaloids
Ergot is a disease of cereal crops and many grasskifection is favored by cool wet weather dgrflowering

(Jacobseret al, 2007). The ergot fungu§ilaviceps purpureaproduces dark purple to black sclerotia and these
sclerotia contain ergot alkaloids that are poisenmuwarm blooded animals (Figure 1). Quantitie®.6% ergot
sclerotia in whole rations can have adverse effegtbvestock health and performance. Ergotalan be found in

human foodstuffs including infant formulas (Lomtaatral, 2003).

Ergot is common in many grasses when cool wet veed#vors infection. While ergot is most commarrye and
triticale, it does occur on wheat and occasionalty barley (Figure 1) (Jacobsen al, 2007). It is relatively

uncommon in oats. Grasses commonly infected irectyuthck grass, brome grass, red top, feather doasail, rye
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grass, orchard grass, crested wheat grass andhyimClaviceps purpureaan also infect fescue seeds. Ei

alkaloids can exist in the late honeydew stageswEbpment and cattle can be attracted to the limveyCoppoclet
al., 1989).

Figure 1. Top pannel. Ergot sclerotia (arrow) in brome griagee replaced the seed (from Copy et al, 1989).
Bottom pannel. Ergot sclerotia have replaced wkeatls before harvest (from MSU, 2004) Note tbe of the
ergot sclerotia. The ergotyeotoxins are confined to the sclerot

The ergot sclerotia contain alkaloid mycotoxinsheTergot alkaloid mycotoxins are a mixture of cteais such a
ergotamine, ergocornine, ergocryptine, ergocristergoclavine, ergonovine and ergometrine; de and peptide
derivatives of lysergic acid; and tremorgenic adkdd of the indolediterpene class. Ergotism cawehdifferen
clinical presentations (Coppoeéit al, 1989; Hogg, 1991; Blaneet al, 2000; Richard, 2007). Ergot alkaloids ca
constrction of arterioles and the effect is decreasedupem of tissue. Body appendages (feet, eails,atad
scrotum) and skin are susceptible. The effet @ag from lameness, lack of sensation to frank gamgus necrosis.
Appendages affected by etgare more susceptible to frostbite. Clinical esloation include necrosis of ski
convulsions, itching, cold appendages, dry gangpamgcularly of the nose, ears, tails and limlsslof extremities
abnormal behavior, loss of milk production, | of mammary gland development and even death. &ijpic
lameness in the hind limbs may appear from 2 tee6ks after first ingesting ergot. Responses ahals vary ant
are dependent on the ergot alkaloid content anchicla forms present in the srotia, frequency and mass quan
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of ergot sclerotia ingested and age and reprodudtiatus of the animal. Abortions, partial to ctatg agalactia,
hyperthermia and lesions in the intestine can hisobserved (Loken, T. 1984; Appleyard, 1986; ieggelandet
al., 1998; Blaneyet al, 2000). Offspring of dams exposed during pregndrasye decreased growth and weight gains.
Diagnosis of ergot poisoning is based on the prsarf sclerotia in feed or pasture and whether alsinare
exhibiting the above clinical signs. If a pastiigs been grazed such that no headed grasses deblayargot
sclerotia may be found by examining the grassesidmibf grazing range along fences for ergot stkeroThe only

treatment for ergot poisoning is to remove ergoitaminated feeds or remove animals from contamihpésture.

Ergot poisoning can only be prevented by feedirgl$eor forage free of ergot sclerotia. Pastures mg¢aded grasses
should be checked for ergot infection before grgizirClimate conditions for ergot and the presesfaergot in grass
heads and grain heads are signs that screenirgnhasreased probability of being contaminated m@ercial grain
lots can be screened to remove sclerotia and gsoslevuld be aware that grain having more than 0.8&96t by
weight can be declared ergoty and diverted fromdmgonsumption. This grain can be channeled toarieed or
to production of ethanol. The fate of ergot adkad in beer production on a mass balance is 32ad@ 2 of the

original total peptide alkaloids were recoverethi@ spent grain, wort, and beer, respectively (Schyet al, 2007).

Wheat cultivars vary widely in their susceptibiléynd resistance is available. In general thosévaudt with shorter
flowering times and more closed florets are lesscaptible. Cultivars with only short susceptiblmds following

pollination are also less susceptible. Based mitdd data, triticale is more susceptible than dumheat and soft
wheat varieties are the least susceptible. Eggistance should be a significant factor in cuftselection in regions

where ergot is endemic.

The ergot alkaloids are produced from the honeytleaugh the sclerotia stages. The honeydew sthgegot can
contain ergot alkaloids and cattle may selectivagsume the grass heads (Coppetlal, 1989). The honeydew
can also be infected with toxigenic species-o$arium(Coleet al, 1981; Marasast al, 1984). Estrogenic signs
consistent with zearalenone intoxication have ba®served in pigs poisoned with ergot (Blamdyal, 2000). The
sclerotia are from 1 to 3 times large than the neaseed and are black in color (Figure 1). Tly®tesclerotia are
black in color and are brittle. During handlinf grain the ergot sclerotia are broken and grameesungs can

contain substantial screenings.

Human exposure to ergot alkaloids have occurr€tnical signs in humans are similar to those obsgiin domestic

animals. Gastrointestinal distress, nervousesystysfunction, parasthesia and gangrene haverbperted.

3.2 Zearalenone, Zearalenol
Zearalenone (F-2 toxin) and zearalenol are esdlgrtimited to production byFusarium sp (Tables 1 & 2) (Caldwell,

et al, 1970; Marasast al, 1984; Moss, 1991; Jacobsenal, 2007). These specieskdisariumare plant pathogens
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and contribute to ear and stalk rot of corn andosma the heads of cereal grains (scab) standingpenfield.
Fusariumsp can also infect stored grains when moisturesazk 20%. Cool temperatures around the infectedisse
contribute to the production of ZEA (Sherwood areb&dy, 1974). Zearalenone can also occur in winetite
conjugated form and not be detected by conventianalyses (Schneweis al, 2002). Zearalenone can be found up
to 5 parts per million (ppm, mg of toxin/kg of cdrim corn silage, delayed harvest soybeans and goaim.
Zearalenone has been identified in barley growwestern Canada at 0.45 ppm and it is reasonaldrpect higher

levels.

Zearalenone, when consumed by swine at dietaryerwrations at 0.1 to 5 ppm, cause an estrogemdrsyne,
which is characterized in females by a swollen eddmatous vulva with enlarged mammary glands, anung
males by atrophy of the testes and swollen anal @artz and Mirocha, 1978). Gilts are especiaéysitive to ZEA
(Tiemann and Danicke, 2007). Young gilts maysimymphomania, vagina prolapse and gilts, boarsbanws
may have prolapse of the rectum. Anestrus an@ fategnancy may be observed in gilts and sows. ortiins
generally do not occur, but reduced litter size rhayobserved. Zearalenone is secreted in millactiating sows
consume zearalenone-contaminated feed, pigletsdenasiop enlarged vulva and swelling in the anaiomeg Splay-
legged piglets are linked to sows consuming ZEAtaminated feed during late pregnancy. These impant

reproductive performance cause financial loss tpihdustry (CAST, 2003).

Zearalenone poisoning, the animal are most likgposed to a mixture dfusariumsource mycotoxins (Tables 1 &
2). Nymphomania, decreased fertility, prolongetlussand swelling of the vulva and decreased mitidpction are
signs in dairy cows fed rations containing ZEA (@ogk, et al, 1990). The offending feeds usually are cornlelyar
corn silage and occasionally hay. In incidents mi#EA was linked to estrogenism in dairy catttes zearalenone
level detected in the concentrate was 1.5 ppm Widhppm DON. The effects of zearalenol are sintdaZEA but
zearalenol is generally considered to have 3 tnBg the estrogenic effects. Zearalenone is e cow milk
(Mirocha et al, 1981).

Diet is important in the effects of ZEA in pigs ffd@s and Smith, 1982; Smith, 1980). Adding &dfal zeolites to

the diet reduced the estrogenic effects of ZEA.

Broiler chicks and laying hens, unlike swine anéydaows, are affected very little by dietary ZEéyen when fed
massive doses. Pure ZEA fed to broiler chicks amdHhing broilers at rates up to 800 ppm resultedo effect on
weight gain, feed consumption, and feed-to-gailrathe weights of the liver, heart, spleen, tésticoviduct, comb,
and bursa were similar to those in the controls iaeeived no zearalenone. In laying hens, ZEAr@éffect on egg
production, egg size, feed consumption, body weidhttility, hatchability of fertile eggs, or repiactive
performance. When turkeys ate feed containing 380 pf ZEA (a massive dose) they developed greatlgrged

vents within four days, but there were no othesgreffects.
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There are concerns regarding the adverse effe@gAfin humans. Premature or abnormal sexual deveént has
been observed in humans and some authors are gpithien that the endocrine disruption is linkedtA and other
food-borne xenoestrogens (Comas, 1982; Schoe®88; Hannoret al, 1987; EU, 2000). Zearalenone was found
in the blood of some of the affected children (Rerat al, 1999). Age and sex are considered to be impiiriathe
toxic effects of xenoestrogens (Golub, 2000). rdlemone has been identified in human foodstuffsqtha et al,
1981; Roscoeet al, 2008). It is not known if ZEA and its metabe$itare excreted into human milk. It is

reasonable to assume this can occur.

3.3 Deoxynivalenol (Vomitoxin)
Deoxynivalenol is a commonly identified trichotheeemycotoxin produced by a number Bfisarium species

(Tables 1 & 2) (Marasast al, 1984; Jacobseet al, 2007). Important producers of DON aFeisarium
graminearum(sexual stat&ibberella zeagwhich causes red ear rot of corn, &dulmorumandF. graminearum
which cause Fusarium head blight (scab) of whedttarley (Marasast al, 1984; Jacobsemt al, 2007). These
fungi generally produce other mycotoxins includifigA and mixture of trichothecenes and other mycot®xan
produce bizarre effects. Feed contaminated witiND®usually unpalatable to swine and causes fetdal and
vomiting. Field-infected corn with 5% damaged kernels is commonly refused by pigeedFRefusal may be
accompanied by swollen vulvas and reproductive lprob from ZEA and DON being present in the samomat
Swine producers often encounter serious problemenwthey force feed the offending feed by applyinglasses,

flavorings or dilute the offending feed with palsiafeed.

Wet, rainy, warm and humid weather occurring framhasis stage of flowering on to maturity promdtesarium
infections of corn, wheat, barley and other ceréBddble 2) (Jacobsert al, 2007). These infections result in ear rot
in corn, and scab dfusariumhead blight in wheat, barley, oats, and rye. ltemperatures following infection may
increase the production of DON. The mycotoxinsadgepresent in corn at harvest may increase ic@arstored in
cribs due to continued mold growth and mycotoxiodoiction. Improperly stored high moisture corn aildge can
have high levels of mycotoxins Grains stored &0% moisture and free of the toxin at harvest hawebeen
observed to develop either DON or zearalenone royaw in storage. ThEusariumfungi cannot grow at moistures
less than 20%.

Feeds that contain >1 to 3 ppm of DON may resuftigmificant reductions in swine feed consumptiod sveight

gain. Vomiting is rather uncommon in field casesauese pigs will refuse to eat the contaminated. f&gdhical signs

and lesions in affected swine included feed refusaireased restlessness and fighting, bangincheffeéeders,

increased occurrences of sows stepping and layingiglets, instances of vomiting occurring shodlyer eating,

episodes of diarrhea and signs of abdominal paicredsed weight gain, poor feed efficiency, arailare of sows to

return to estrus. The pathology of DON in pigdudes erosions on the oral mucosa, and irritatih@ngestion of
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the gastrointestinal tract. Necropsies of dead gapigs commonly reveal hemorrhaging in the abdohtasities
and pale friable livers. In experimental studggthology of the pancreas has been reported (Cé&ppbal, 1985a).
The pigs may become anemic and have low serumipyatgcium and phosphorus. In field cases ingastd in
detail, the problems were reduced or disappeareghwhe pigs were given mycotoxin-free feed. Sqigs
previously affected by mycotoxin contaminated fesaly not have compensatory gain. Compared to gajsy and
beef cattle are relatively insensitive to dietaoneentrations of DON likely to be found in feeddowever, high-
producing dairy cows, physiologically stressed aigrare more susceptible to the affects of DON.s€henimals
may exhibit reductions in feed intake and milk proiibn and immune suppression when DON concentr&iio the
final ration are approaching 3 to 5 ppm.

Young birds are more sensitive to DON that oldedsi Levels of 5 ppm in fed to chicks for ageal ¢do age 21

days caused changes in the intestine, but didltest@erformance parameters.

A study in rats conducted according to the 2000 FBwtocol for foods and food additives teratogesifiects
showed that DON (purified toxin) was teratogeniol(i@s et al, 2006). Deoxynivalenol was administenger
gavageat 0.0, 0.5, 2.5 and 5 mg/kg body weight on giestadays 6 to 19. The no adverse effect level (NJOfr
maternal toxicity was 0.5 ppm. The number of lddietuses was decreased in the rats administerag BON/kg
body weight. Mean maternal uterine weights wilirereased in the 1 and 5 mg/kg groups. Deoxyandidelayed
fetal development in the 5 mg/kg group. Materrisidpathology were observed in the non-glandulamatch in rats
from the 2.5 and 5.0 mg/kg groups, in the livemfrrats in the 1, 2.5 and 5.0 mg/kg groups angritphoid tissues
from rats in the 2.5 and 5.0 mg/kg groups. Thyifoilicular hyperplasia was observed in rats fribva 2.5 and 5.0
mg/kg groups. Pancreatic lesions were not reportBéncreatic lesions have been reported in @gpgocket al,
1985). Pregnant sows fed diets naturally contgifir2l ppm DON + 0.004 ppm ZEA or 9.75 ppm DON 358.
ppm ZEA did not have teratogenic effects or patbicia lesions in the piglets (Tiemaenal, 2008). Lesions were

observed in the liver and spleen of the sows.

3.4 T-2 Toxin, Diacetoxyscirpenol and Associatedrithothecene Mycotoxins
This group of mycotoxins produced Bysarium poaeandF. sporotrichoidesvere associated with Alimentary Toxic

Aleukia (ATA) a disease that caused the human medtbck deaths in 1913, and in the Ukraine dutirgg1940 to
1947 interval (Joffe, 1978a; Marasstsal, 1984; Peraicat al, 1999). Mortality rate in those with signs of ATwas
60%. The offending grain had overwintered in fleéds. Overwintered grains in Alberta were infectgth toxigenic
fungi, but mycotoxins were not detected in the akgeains (Coppockt al, 1988). An occurrence of trichothecene
intoxication in humans has occurred in India (Bétadl, 1989). The source was wheat and wheat floutacoinated
with DON, T-2 toxin (T-2), nivalenol and acetyl-DO&hd unidentified mycotoxins. Clinical signs weliarrhea,

irritation of the throat, emesis, facial rash, remysflatulence, and increased upper respiratomciiths. The
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trichothecene mycotoxins mimic radiation poisoniagd inhibit protein synthesis. DiacetoxyscirpefbDIAS,

anguidine) has been tested as antineoplastic égeltet al, 1979; Bukowski,et al, 1982).

Moldy bean hull poisoning in horses was linked tispning with trichothecenes (Uerb al, 1972). Bean hulls
were used as fodder and bedding for horses. GYji® ®f excitement were observed and abortions roedu
Degenerative changes were observed in the kidtieysnyocardium and in the cerebral cortex. In soswrrences
hepatic lesions were observed. The disease tivdmited to T-2, neosolaniol and trace amount®AS. Based on

clinical signs and pathology, it is likely that ara complex mixture of mycotoxins was involved.

All domestic animals are susceptible to poisonipglietary intake of T-2, HT-2 (a closely relatetiiothecene), and
DAS in the range of a few ppm. T-2 and DAS inledted results in unthriftiness, decreased feedwmption, slow
growth, lowered milk production, diarrhea, abdorhipain, anemia, decreased white blood counts, st
bleeding and bruising, decreased immune functiahiafertility. Field outbreaks of hemorrhagic bowssindrome
and death of some animals is typically associatiélal tive more toxic trichothecenes, such as T-2[2A8 in herds of
cattle (Hsu et al, 1972; Shotwell, 1991). T-2 has been found wuit the humoral and cell immune system in
cattle (Bueninget al, 1982; Manret al, 1982). The effects of T-2 on ovarian functiondd@een studied in ewes and
heifers (Huszeniczat al, 2000). After estrus synchronization, ewes welmiaistered T-Zer gavageat 0, 0.5 and
15 pg/kg body weight for 11 days, and heifers veehministeredper gavage2s pg T-2/kg body weight for 19 days.
No overt signs of intoxication were observed. deélay in interval to ovulation was observed in ¢wees and heifers

that were administered T-2.

Pigs are particularly susceptible to the trichotimec mycotoxins. T-2 and/or DAS in amounts suffiti cause
toxicoses in pigs have been found in unharvested, csilage, soybeans, and in finished feeds usomg and
soybeans as ingredients. Grains overwinterindnénfield have increased risk to contain trichotiesemycotoxins
(Mostrom and Raisbeck, 2007). Feed refusal is gdlgethe first sign that the feedstuffs contairctiothecene
mycotoxins. The second sign is decreased weigiis gand this can be accompanied with bouts of léarrand
lethargy. Abdominal pain and teeth grinding caww. Hemorrhages can occur including bleedingnfithe
intestinal tract. The trichothecenes target allsceith rapid division including enterocytes, bongarrow and
lymphocytes and cells with high metabolic acti(i@oppock.et al, 1985b).  Abortions have been associated with
experimental T-2 (purified toxin) poisoning of so@Weaveret al, 1978a). Sows in thé®3rimester of pregnancy
were administered (iv) 0.21 or 0.41 mg T-2/kg bedight. Aborts occurred 48 hours ager the 0.4lkgdbse and
80 after the 0.21 mg/kg dose. Sows fed a dietatoing 12 ppm purified T-2 became repeat breedgrge birth to
decreased number of piglets and piglets with lathbiveights (Weaveet al, 1978b).
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In poultry T-2 in feed contaminated with 1 to fm of T-2 toxin, and 0.7 ppm of HT-2 may prodigsions at the
edges of the beaks, abnormal feathering in chizklastic and sudden drop in egg production, egtsthin shells,
reduced weight gains, hemorrhages in various tissnereased susceptibility to infections and iasesl mortality
(Joffe, 1978b; Wyatt, 1991). The same feed fedut&eys results in reduced growth, oral erosiond lamvered

immunity to infection.

3.5 Stachybotrys and Stachybotryotoxicosis

Stachybotrys chartarurfisyn.atra, alternan¥ and perhaps oth&tachybotrysp produce trichothecene mycotoxins;
verrucarins B and J, roridin E, satratoxins F, Gartdl G plus an unrelated toxin stachylysin (Jacoleteal, 2007).

In addition some isolates also produce cyclosppririshoverrols trichoverrins, spirolactams, spicibnes and
spirocyclic drimanes. Because of the numerous toyims produced by this fungus many analytical tabaries
limit the analyses to the verrucarins. These n@@ia trichothecenes mycotoxins mimic radiatiorigeming and are
potent inhibitors of protein and DNA synthesestodication has been seen in cattle, horses and msissociated
with ingestion or inhalation of spores and mycdl@regory et al, 2004). Signs of intoxication are dermatitis,
leucopenia, fever, various chest and upper airwajadies, inflammatory disorders of the mouth, tigni
conjunctivitis, and neurological disorders. Geflgrsymptoms will start within 2 to 3 days of expws, and without
new exposure occuring, signs may last for 3 we€ke.S. chartarumfungus grows at moistures in equilibrium with

humidities of 93% or greater and requires highutedle content substrates with low available sugdrratrogen.

Inside a building is a manmade environment (In&itf Medicine, 2004). Airborn&tachybotrys chartarurhas
been identified in indoor air (Brasek al, 2005). Symptoms of intoxication have been regubifor occupants
including judges working in a moldy courthouse (L2@03). Wet moldy barns can also be a sourceafmational

exposure.

3.6 Ochratoxin and Citrinin
Ochratoxins A, B and C (OTA, OTB, OTC) are primaniiroduced byAspergillus alutaceusar. alutaceus(syn. A.

ochraceouy Penicillium verrucosuniDierckx) and P. viridicatum(Westling). Several othekspergillussp and
Penicilliumsp have been reported to produce 1 or more af¢heatoxins (Bayman and Baker, 2006; Jacobsieal,,
2007). ThePenicilliumspecies are the most important in temperate clen@bramsoret al, 1982) andA. alutaceus
var. alutaceusin tropical climates. All of these fungi grow wrdstorage conditions when in equilibrium with 80 t
85% moisture (~16 to 18% for starchy cereal graams) when temperatures are as low aSCL(60°F). Ochratoxin
A has been found in animal feedstuffs and humandagfs (Krogh, 1992). In the field, intoxicatidrom OT
poisoning has primarily been reported for poultng awine. Ochratoxin is associated with Balkanhnepathy and
urothelial neoplasia in humans (Pfohl- Leszkowetzal, 2002). Age of the animal is important in tb&itology of
OTA (Dortant et al, 2001).
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Citrinin is produced byPenicillium citrinum P expansunandP verrucosum Penicillium citrinumis a commonly
occuring penicillium species. Citrinin (CIT) hagen identified in a variety of foodstuffs inclugicheese and

feedstuffs.

Ochratoxin A and CIT mycotoxicoses target the kigneer and immune system damage also occur. €irgigns
of OT and CIT poisoning (porcine nephropathy) igspare increased water consumption and increaseation of

dilute urine containing protein. Pigs are lethargnd may have elevated body temperature. Expagedcan have
immunosuppression and tonsillitis can occur. Owxia mycotoxicoses in adult cattle, other aduinimants and

horses are not well characterized. Non-ruminatedg ruminants are more susceptible to OT and CIT.

Clinical signs of OT and CIT intoxication in pouwltare listlessness, decreased feed consumptiorgaised water
consumption, wet litter, increased bone fractuned decreased productivity. High levels of OT and Cause

visceral gout in chickens. Decreased featheriag atso occur.

Humans are sensitive to OTs (Peraiaal, 1999; Petzinger and Ziegler, 2000). The Bakkademic nephropathy
and urothelial neoplasia are associated with theswmption of OT contaminated foods (Pfohl-Leszkawét al,
2002). Human exposure to OT and CIT can be fragastion of contaminated grain and possibly by thiealation

of contaminated grain dust (Peraied,al, 1999). There appears to be a genetic predisposif humans to OTA
(Creppy etal., 2005). Pork and chicken meat can contain residfi®TA. Processed meats, such as sausages and
cured hams, will have equivalent levels of thoagtbin the fresh meat minus moisture loss. OoRmatcan be in

beer and wine (Mateet al, 2007).

Dogs are susceptible to OT (Kitchen al, 1977a;et al, 1977b and 1977c; Carlton, and Szczech, 1978)g Do
received oral doses of 0, 0.1 and 0.2 mg OTA/kgdawfor 14 days. Kidney pathology was seen ad@diage levels

of ochratoxin. Dogs are less sensitive to citrinin

Toxicoses due to CIT and OTA occurs most often enidark and other Scandinavian countries and isceted
with P. viridicatumin barley. At slaughter, the kidneys of affectednzals may be found to be enlarged and pale,
with an uneven cortical surface, and cortical fégo(porcine nephrosis syndrome). Lesions may laésevident in

the liver.

3.7 Sterigmatocystin
Sterigmatocystin is produced by sevekapergillussp including;A. versicolor(Tiraboschi),A. fumigatugFresen)A.

nidulellus(Samson and Gams). (Symndulans(Eidam) G. Wint. A .terreus(Thom),A. sydowii(Bainer and Sartory),

members of thé\. glaucugLink:Fr. group with Eurotium perfect stages) digolaris sorokiniiana(Sacc.) (Table

1) (Labuda and Tancinova, 2006; Jacobsém)., 2007). This mycotoxin is considered to be an irtggd mycotoxin
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found in stored wheat and other cereals in Canadather countries, but animal feeds are not relytinssayed for
sterigmatocystin (Abramsocet al, 1983; Abramsormt al, 1999; Versilovskigt al, 2008). The molds involved are
relatively common in stored grains in both tempeaatd tropical regions. It is likely that these coom saprophytes
will be found in wheat stored at moistures in excefsequilibrium with 70 to 75% Rh or ~14 to 15%istore. This
mycotoxin is considered to be carcinogenic and emliser damage (Imaidet al, 1982; CAST, 2003). Clinical
signs of bloody diarrhea, low milk production anehaths have been reported in a field poisoning étidn dairy
cattle (Vesonder and Horn, 1985). Sterigmatocysstia precursor in the synthetic pathway for aitats. The
toxicology is similar to aflatoxin and it is consréd to be less toxic. Only a few countries hagulations regarding
sterigmatocystin contamination for food and fee8terigmatocystin has been identified in cheesegaadn coffee
(CAST, 2003).

3.8 Fumonisins
Fumonisins are primarily produced By verticillioidesandF. proliferatumand 11 otheFusariumsp (Miller, 2001;

Jacobsenet al, 2007). The fumonisins are associated with ikltkein animals and humans (Rost al, 1991;
Marasas, 2001). The fumonisins were first idestifby the Marasas group in South Africa (Bezuidehhet al,
1988; Marasas, 2001). Fumonisins are structursiliyilar to sphingosine and they inhibit sphing&niN-
acetyltransferase (ceramide synthase) which is maynge for sphingolipid synthesis (Wangf al, 1991).
Fumonisins are the cause of equine leukoencephidomapulmonary edema in pigs, and liver and kjddisease in
other domestic species (Hasclatlal, 1992; Casteekt al, 1993; Edringtonet al, 1995; Marasas, 2001; Mathet
al., 2001). Fumonisin-linked pancreatic damage has eported in pigs (Haschek al, 1992). Increased serum
levels of sphingosine and sphinganine and decreaegexblex sphingolipids have been identified in gengiven
fumonisins identified in corn screenings (Waagal, 1992). The sphingosine and sphinganine rattbiacreased
serum cholesterol are generally considered a bimnaof exposure to fumonisins (Hasched, al, 2001).
Fumonisins are generally considered to be thergstause of “moldy corn poisoning” in horses, nslend donkeys
(Bridges, 1978). Leukoencephalomalacia typicatlgurs in horses, mules and donkeys foraging cdtistending in
the field after harvest, or fed grain screeningavilg infected withF. verticilloidesand otherFusarium species
(Bridges, 1978). Renal and hepatic lesions haenlyeported for sheep (Edringtat,al, 1995). Fumonisins are
hepatotoxic and nephrotoxic in calves (Mathat al, 2001). Renal disease associated with fumonisiag be
secondary to liver disease. Fumonisins causeignary edema and cardiac pathology in swine (H&sdheal,
2001). The cardiac effects may be secondary tmgnary hypertension. Fumonisins are immunosugpres
Fumonisins are strongly associated with esophagedl hepatic cancer in humans, shown to cause Hggtcp
lesions in the distal esophagus and liver in pigsta be carcinogenic in rats (Yoshizawtal, 1994; Casteekt al,
1993; Marasas, 2001; Swt al, 2007). Fumonisins, through interference with dadicid metabolism, are also
incriminated as an environmental cause of neutfa¢ tefects in humans (Missmet, al, 2006; Marasaset al,
2004). Dietary levels of ~10 ppm of fumonisinsfeed caused leukoencephalomalacia in horses ditatags.
Dietary levels of >100 ppm fumonisins caused pulamgnedema in swine to occur within 4 day$&usarium
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verticillioides and associated fumonisins increase in food-gcade and is often abundant in ground feeds and
screenings (Hesst al, 1999; Motelinet al, 1994) and in silage particularly when corn isduced under drought
conditions and where insect (e.g. European corarboorn earworm) damage to ears is common (M@eg1; CAS,
2003). Corn infected witk. verticillioidesis very friable and thus easily broken. The haramers should avoid
feeding screenings to horses. The current thagghat concentrations of >5 ppm in corn or 1 pprthie final ration
are necessary for fumonisin mycotoxicosis in harses pigs the corn should be >20 ppm in corn &ectdtal ration

should be <10 ppm.

3.9 Aflatoxins
The fungi associated with aflatoxin (AF) productiare Aspergillus flavusA. parasiticusandA. nominy and these

fungi are common in most soils and are usually Ive@ in decay of plant materials (Moss,1991; Snaitidl Ross,
1991; Jacobseret al, 2007).Aspergillus flavugproduces AFs in starchy cereal grains (e.g., osheat, sorghum,
oats, barley, millet, rice). Mold growth and mycxto production essentially starts at a moisturetesnof about 18
percent (0.85.a equilibrium with 85% relative humidity), and @&ntperatures of 13° to 42 °C (5# 108°F) with
optimum growth at 25° to 30 °C (8fio 86 °F) (Jacobsert al, 2007). The critical moisture content for growfh2o
flavusin soybeans is 15 to 15.5% and for peanuts 8 to 3%e upper limit of moisture for growth &f flavusand
AF production is about 30%.A. flavuswill grow slowly below 13C (54°F), and most rapidly at 37°C (98 °F), but
will not produce AFs at temperatures below’C3(54 °F), or above (42 (108 °F). A legal test for AFs is the sum
of AFB; + AFB, + AFG, + AFG,. Of the AFs, AFBis the most toxic.

The toxigenic fungi grow in a number of substrdatesuding foodstuffs including cereals, peanutgreg sunflower
seed and feedstuffs (Caspert al, 1981; Bryderet al, 1980; Moss, 1998; Coppock and Christian, 200gpdsenet
al., 2007; Gnonlonfinet al, 2008). Under optimum conditions for growth, ltavels of AFs can be produced By
flavuswithin 24 hours and a biologically significant ammb of AFs can be produced within a few days. Aftkat B,

is one of the most potent, naturally occurring alicarcinogens and is formed in corn, corn silafjezereal grains,
sorghum, peanuts and other oil-seeds, condimemtotrer feedstuffs - foodstuffs (Coppock and Claist 2007;
Gatti et al, 2003). All species of animals appear to be qitadle to AFs and susceptibility varies from specie
species. Aflatoxins were identified as the caubeemdemic liver cancer (hepatoma) in rainbow tr¢8almo
gairdneri, Oncorhynchus mykisand 2ug/kg of diet (ppb) fed for ~9 months and 7 ppb-+6rmonths causes liver
cancer (Jacksoret al, 1968). Aflatoxins have been reaffirmed as a @réucarcinogen (IRAC, 2002). Young
animals are more sensitive to AFs (Coppock ands@an, 2007). Cows are less sensitive to AFs ttelues.
Monogastric animals including horses are more figasio AFs than mature ruminants. Animals and aason a
protein-deficient diet are more sensitive to AFanttanimals on a protein adequate ration (Williashsl, 2004;
Smithet al, 1971).
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All animal species are susceptible to aflatoxicoasigl the sensitivity varies between species (Cdppad Christian,
2007). For example, monogastric animals such s bfish, dogs, and swine appear to be more stiskethan
mature ruminants. In poultry, liver and kidney disers, leg and bone problems and increased oco@sasf bruising
can develop as well as outbreaks of diseases suchcaidiosis. Aflatoxins decrease native resiganadisease and
this phenomenon contributes to vaccines breaksmumosuppression is manifested by increased subiigptio
disease and increased occurrences of disease apdiseases that normally would not have fatatomes. Liver
disease causes a decrease in blood clotting famtorsn increase in trimming and condemnation efilds occurs
because of massive bleeding and bruises. Lessssamigmentation is exhibited and egg yolks arerpdlae
hatchability of eggs can decrease, and reducedaadf production in the birds may be noted. Ghowtreduced

and mortality rate increased, especially duringgitzeving period.

The parent AFs and the ARMnd AFM metabolites of AFBand AFB are excreted in milk (Carvajatt al, 2003;
Coppock and Christian, 2007). The dietary thresHol cows to excreta AFs in milk is ~15 ppb in ttet.
Generally, the levels of the Mnetabolite are ~1% of the AFs content of feed r@mdje from 0.17% to 6.3% of the
dietary AFs. The percentage of dietary AFs exdrétemilk increases with milk yields, and cows iarlg lactation
excrete higher levels of AFs in milk. Feeding regs can affect the transfer of AFs from diet toknfirink-
Gremmels, J. 2008). For comparison, humans exti@@9% to 0.43% of the dietary AFs in milk (Copkand
Christian, 2007). The AFMs excreted in colostrum and is bound to immunbglio fraction (Hafezeet al, 1985).
Milk can also contain a mixture of mycotoxins (@lira et al, 2006). It is also reasonable to assume thatotkie

effects of AFs in the cow and other females cao affect the excretion of AFs in milk.

Occurrences of aflatoxicosis have occurred in higmanLiver dysfunction and associated pathologptber organ
systems have been reported. Aflatoxins are cersillto increase the severity of viral hepatitiKwashiorkor is

associated with exposure of children to aflatoxins.

3.10 Fusaric Acid

Fusaric acid (FA) is 5-butylpyridine-2-carboxylicia (5-butyl-picolinic acid) and the Russian angaleese scientists
reported on its pharmacodynamics (Hidaka, 1971; Wdddvaet al, 1978). This fungal metabolite is a potent
inhibitor of central nervous system dopampiaydroxylase; an enzyme that converts dopamineotepinephrine.
Fusaric acid is produced by a numbeFagariumsp that have the capability of producing other otgkins. Fusaric
acid is important in feedstuffs because it potestather mycotoxins (Smitt al, 1997; Vosst al, 1999).

4.0 OCCUPATIONAL HAZARDS
Occupational hazards exist for personnel handliRg gontaminated commodities and feedstuffs (Krksinlsraczyk

et al, 2001; Nordbyet al, 2004). Personnel should wear protective clotlaind a respirator or effective breathing
mask when handling contaminated grain, feedstuiftsfaed ingredients. Aflatoxins and roridin hde=n shown to

be toxic to the respiratory and olfactory epitheliand endotoxins in dust can enhance the toxuditpridin (Islam
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et al, 2007; Larsson, and Tjalve, 1996; 2000). Rewullitar necrosis has been associated with inhalaftigrain
dust and the grain dust was not assayed for OT A&t al, 1999).

5.0 DIAGNOSIS
Maladies caused by ingestion of mycotoxins generalle suspected based on 1 or more of the following

observations:

» The disease does not appear to be infectious ansintissible in nature.

» The affected animals or poultry consumed the samdstuffs.

* Outbreak is associated with a particular pastunegde type, feed source or rations containing aiipéeed

ingredient.

* The outbreak predictably occurs in a particulaseaaof the year.

» Severity of intoxication is associated with thedleof consumption of the suspect feedstuff.

* Fungal activity can be shown to exist in the susfesdstuff.

* Older, younger and pregnant animals can be theaiird worst affected.

» Abnormally increased susceptibility to infectiousedhse.

» Abnormal number of vaccine breaks has occurred.

» Alarge number of animals or birds do not appeaetover from infectious disease.
When one or more of these criteria are met, ldboratesting of the suspect food or feed shoulddbee.
Laboratory testing consists of culturing the susgeed for toxigenic fungi, and testing using cheshimethods.
Immunoassays are also used in place of chemicdysmsa Culturing provides insight into the midamlbgy of
suspect grain and generally is very useful in dingcchemical analyses towards specific chemicalugs of
mycotoxins. Clinical findings and laboratory tagtare important in establishing a diagnosis.

6.0 SAMPLING

Mycotoxin production occurs in seeds and distritutdf these seeds in the grain mass can be higitrdgenous
(Jacobsengt al, 2007). Mycotoxins in the bulk lot of feedstuffs generally assumed to be the same as the
mycotoxins identified in the sample (Whitaker, 20@8hitaker and Johansson, 2005). For this reasersamples
obtained should be representative of the feedstuffsepresentative sample may be difficult to abtaecause the
distribution of mycotoxins in the suspect feedsti#h be highly heterogenous and can vary from seeded (Leet

al., 1980). For this reason, a single random samplg mot represent the mycotoxin levels in the fagtssampled.

A small percentage of the kernels in a lot of wheatley, corn, cottonseed, peanuts, etc may begonmated with
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very high concentrations of mycotoxins, and is lileoking for the needle in the haystack”. As angrl rule, a
single small sample underestimates the levels aotmxins present, but if several contaminated saeglpresent in
the sample, then the levels in the feed can alsovbe estimated. Interpretations of analyticatfings in terms of
feed safety should reflect the sampling procedsaeple preparation procedure and analytical metmoployed.
Also, mycotoxicosis can not be ruled out based egative or low level results from chemical analystfeedstuffs
(Hamilton, 1975). Another sampling problem is gwailable feedstuff for laboratory testing may imeited because
the majority of the suspect feed has been consloydislestock, poultry and humans. In these situnest feed - food
may be available from the corners of the feedecsaed food storage areas, etc. Sampling errderms of

obtaining a representative sample can occur evédnamvell designed sampling protocol (Whitaker, 200

6.1 A Few Bad Kernels
One kernel in a larger number of kernels may beusce of significant mycotoxin contamination anchamination

may occur only in pockets (hot spots) in the feeabsn(Leeet al, 1980; Jacobsemt al, 2007). Occasionally a
biased sample may be more revealing than a trygisesentative one. For example, in studying storethgr feed
that shows evidence of moisture damage, heatinfgaking," a sample of damaged grain may be mopecgpiate
than a compaosite one from an entire lot (Sagiea), 1992). Negative laboratory tests for mycotoxdosot rule out

mycotoxicoses (Hamilton, 1975).

Typically a (5-kilogram) sample is usually collettby using a probe from random sites in the feedsmar
continuously taken from a stream or flow of gralihis sample can be subdivided such that a reprsaentout
smaller sample is submitted for chemical analyBiee sample must then be finely ground so thatlitpaiss through
a screen of 15 to 20 mesh and be thoroughly bletaletitain an aliquot appropriate for chemical gsial

7.0 REGULATIONS
All mycotoxins in human foodstuffs and animal feeffs generally are subject to regulation by directindirect

wording (Table 3). The regulations and guiddirfer mycotoxins can vary with the intended usetlod
contaminated feed. The regulated and guidelineldeyenerally do not consider that presence ofiphelimycotoxins
can be interactive in toxic effects. The WHO aFhave publisheiVorldwide regulations for mycotoxins in food
and feed in 200@nd this document is available at <www.fao.orgfdpf07/y5499e/y5499e02.htm>.
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9.0 TABLES

Table 1. Partial list of mycotoxins that the tatmgy has been described in livestock and pouléylopted from

Jacobseret al, 2007.

Toxin

Fungal Source

Feedstuffs

Syndrome

Aflatoxins B;, B,, G,
and G (B G2

Aspergillus flavusand A.
parasiticus

Cereal grains, peanlitHepatosis, liver neoplasia, reduced growth r

meal, peanut hay
cottonseed,
cottonseed meal
sunflower meal,
soybeans

hemorrhage, hemorrhagic enteritis,
suppression of natural immunity to infection,
decreased production of meat, milk and egg
M; and M, metabolites in milk

o

Ochratoxins

Aspergillus alutaceaus
var. alutaceus
(ochraceuspnd
Penicillium viridicatum

Cereal grains

Toxic to kidneys and liver, abortion, poor
feed conversion, reduced growth rate, gené
unthriftiness, reduced immunity to infection

eral

Sterigmatocystin

Aspergillus nidulellus, A.
glaucus, A. sydowii

A. versicolor and
Bipolaris sorokiniiana

Cereal grains

Toxemia; carcinogenic, hepatotoxic

Tremorgenic toxin

Aspergillus flavus,
Aspergillus terrus,
Penicillium cyclopium,
andP. palitans

Cereal grains,
soybeans, peanuts,
and other food
feeds, etc.

Tremors and convulsions, death

Penicillium Toxins
Luteoskyrin

Penicillium islandicum

Rice

Hepatotoxic, tremors and convulsions

Patulin

Penicillium urticae, P.
expansum, P. claviforme
Aspergillus clavatus

Cereal grains, apple
products, fruit pulp
and rotting fruit

D

Hemorrhages of lung and brain; edema tox|
to kidneys, possibly carcinogenic

ic

Rubratoxins

Penicillium rubrum

Cereal grains

Liver damage, nephrotoxic and herageh

Citrinin

Penicillium citrinum

Cereal grains

Kidney damage

Penicillic Acid

Penicillium viridicatum,
several other Penicillium

sp.

Cereal grains

Similar to ochratoxin

Ergot alkaloids Claviceps purpurea Cereal grains, Vasoconstriction, loss of extremities (ears,
grasses tail, feet, etc.), skin necrosis, agalactia
Ergovaline and other Neotyphodium Fescue Reduced weight gain, abortion, poor

ergot alkaloids

(Acremonium), Epichloe
sp.

survivability of offspring, fescue foot

Zearalenone, zearaleno
(estrogenic syndrome)

Fusarium graminearum,
F.
colmorum, F.equiseti

Cereal grains,
soybeans

Hyperestrogenism, infertility,
stunting, and even death

Deoxynivalenol or DON
(vomitoxin), and
associated metabolites

Fusarium graminearum
(sexual state)Gibberella
zeag, F. culmorum

Cereal Grains

Food refusal by swine, cats,
dogs, reduction in weight gain, vomiting,
erosions in mouth

Trichothecenes

(T-2, HT-2,
monoacetoxyscirpenol
(MAS),
diacetoxyscirpenol
(DAS)

Fusarium graminearum,
F. equiseti, F. poae, F.
acuminatum, F.
sambucinum and F.
sporotrichoides

Cereal grains,
soybeans, potato

Severe inflammation of

gastrointestinal tract and possible
hemorrhage, edema, vomiting, and diarrhe
erosions in mouth, infertility, degeneration
bone marrow, death; reduced weight gain,
slow growth, sterility, abortion

Fumonisin B, B?

F. verticillioides, F.
proliferatum

Corn

Leukoencephalomalacia “moldy corn
disease” in horses, pulmonary edema in
swine, neural tube defects and esophageal

Df

cancer in humans
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Table 2. Fusarium head blight (scab) fungi aredrttycotoxins they produce. Adopted from Jacobsen,
al., 2007.

Fusarium Mycotoxins Produced

species DON! DAS? nivalenol | T-2 HT-2 zearalenone
acuminatum X X X

avenaceum

culmorum X X X
equiseti X X X
graminearum X X X

poae X X X

sporotrichoides X X

Tricinctunt

! Deoxynivalenol and acetylated derivatives

2 Diacetoxyscirpenol
% Suspect identity issues in previous work
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Table 3. Legislated maximum tolerance levels ototgxins in feedstuffs and feedstuffs.

intended for finishing beef

Mycotoxins Commodity Canada Commodity USA
(ppm) (ppm)
Deoxynivalenol | Uncleaned soft 2 Finished wheat products 1
(mg/kg, ppm) | wheat for human
consumption
Diets for cattle & 5 Grains and grain by-products 10
poultry destined for ruminating beef
and feedlot cattle older than
4 months and chickens (not
exceeding 50% of the cattle
or chicken total diet)
Diets for swine, 1 Grains and grain by-products 5
young calves, & (not exceeding 40% of the
lactating dairy diet)
animals Grains and grain by-products 5
destined for swine (not
exceeding 20% of the diet)
HT-2 toxin Diets for cattle & 0.1
mg/kg (ppm) poultry
Diets for dairy 0.025
animals
Aflatoxins Nut products for 15 All foods 20
Hna/kg(ppb) human
consumption
Animal feeding 20 Dairy products (AFM1) 0.5
stuffs Feedstuff ingredients 20
Cottonseed meal intended | 300
for beef cattle, swine or
mature poultry (regardless of
age or breeding status)
Corn and peanut products | 100
intended for breeding beef
cattle, swine or mature
poultry
Corn and peanut products | 200
intended for finishing swine
of 100 Ibs or more
Corn and peanut products | 300

cattle
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Table 5. Recommended Tolerances of mycotoxins.

Mycotoxin

Recommended Tolerance

USA

Diacetoxyscirpenol

Swine feed <2 Poultry feq
<1l

d

T-2 toxin

Swine and poultry feed < 1

Zearalenone

Gilt diets<1to 3

Cow diets 10 (1.5 if other
toxins present)

Swine industry has voiced
concern over levels of 0.25
- 5in diets for sheep and

pigs

Ochratoxin

Swine diets (kidney
damage) 0.2

Swine diets (reduced weig
gain) 2

Poultry diets 2

Ergot

Maximum alkaloid content
in feed of:

Cattle, sheep, horses 2 to
Swine 4to 6

Chicks 6 to 9

Fumonisin

Animal Feeds

Total ration in feed for
horses and rabbits, 1

Total ration for pigs, 10

Total ration for cattle, shee
and goats more than 3
months old, 30

Total ration for ruminant
and poultry breeding stock
15

Total ration for poultry fed
for slaughter, 50
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Mycotoxin

Recommended Tolerance

USA

Human Foods

Degermed dry-milled corn
products, 2

Dry milled corn bran, 4
Cleaned corn, for meal, 4

Cleaned corn for popcorn,

Also see:

Worldwide regulations for mycotoxins in food an@den 2003
www.fao.org/docrep/007/y5499e/y5499e02.htm -
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Abstract 1

Growth Hormone Deficiency in Fungal Exposure- Diagnosis & Treatment
Dennis-Robertson Syndrome

It is postulated that the effect of a Combinatiam@al immune reaction, fungal cell wall Glucansdimg to pituitary
binding site, and/or mycotoxin’s neurotoxic effestsay cause hypopituitarism. The reasons for thissibte
association are:

1. The incidence of GH deficiency in the populatiortha¢hronic rhinosinusitis (CRS),fatigue, and sigmint
mold exposure is 95 times higher than in populakbawn to be GH deficient: children with short strat
patients with head trauma, pituitary tumors or lirdting disease ( approximately 41 thousand v8. 3.
million).

2. ltis known that fungal cell wall Glucans can biodpituitary binding sites.

3. Mycotoxins are neurotoxic especially Aflatoxins aichothecenes.

4. Mayo Clinic has described CRS patients have anyunemweaction to fungus.

Fungi produce a systemic immune reaction in appraiely 16-20% of the population. Mayo Clinic shovikdt the
helper T-cells of chronic rhinosinusitis (CRS) aensitized by fungal antigen and release both Titbkne,
interferon gamma ( INF-gamma) and recruit and atéiviH2 cytokines both eosinophils ( IL-5) and BiscdL-13).
Therefore Fungi can cauSgstemic Hypersensitive Diseasélycotoxins cause a multitude of systemic toxieefs.

Mayo showed that topical antifungals reduce mucogimmation and reduce inflammatory mediatorssli& IL-
13, and thus eosinophil migration.

It has been shown that 94% of CRS patients mucosaalizes and symptoms resolve when fungal airdcae
reduced below 0-4 colonies on a 1 hr. gravity ptaté antifungal nasal sprays are used.

A number of patients with severe environmentalghlrexposure, some with positive urine Tricothesemeduced
their air fungal load to 0-2 colony levels, resalvbeir CRS, but had persistent fatigue, n-termimsbmnia, exercise
intolerance, and abnormal short term memory, amthablGF1 (average 172.2 n=46),(normal 88-249 np/i28
patients with persistent fatigue, age 20-76, undatwnsulin stimulation test. 22 (78.5%) were pusitfor HGH
deficiency. 100% had significant mold exposurednistand fatigue. Urine Trichothecenes (heurotoxicohtoxins)
were tested in 8 patients, 7 were positive. Envitental mold plate counts averaged 21 colonies tfheahnge 0-4
colonies). 22 of the 207 (10.6%) CRS patients $eehHGH deficiency.

The exact prevalence of adult-onset GHD is not kmoMpproximately 35,000 adults have GHD, and apionaxely
6,000 new adult patients are diagnosed annually.

Adult GH deficiency is caused by pituitary tumounygery, or radiation therapy for the tumor. Othauses include
trauma, infiltrative diseases such as sarcoidaslserculosis, histiocytosis X, hemochromatosis, gmiphocytic
hypophysitis.
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In the normal population, patients with persistitigue, n-terminal insomnia, exercise intoleraraegd abnormal
short-term memory and normal IGF1 have a 30% imudeof having a HGH deficiency. 53% of the patientthis

study group had HGH deficiency on insulin stimuatitest, and two or more other hormone deficienciéyroid

and cortisol were most common. Patients with deficy in 3 other hormones excluding HGH have a 16@3ence
of having HGH deficiency.

MRI of pituitary showed 31 normal to small glanBisnicroadenomas, and 2 empty sellas.

Comprehensive hormone replacement, antifungalneatt with nasal & systemic antifungals, nutritiosalpport,
and detoxification were important for recovery. Hower they were ineffective without removal of eovimental
fungus. The greatest success in patients with gesgstemic symptomse.g., blindness, paralysis, cognitive
dysfunction) was leaving the environment and nkinaanything with them.

Conclusion: The mechanism of HGH and other hormenggression by fungal and mycotoxin exposure known.

Further investigation needs to be done. Diagnas&ded by environmental mold exposure historyga, exercise
intolerance, and short-term memory loss. Treatnkawyt is removal of fungusaftigen remova) from patient,
environment, and belongings. Only after this isoagglished will the standard treatment of hormorgagement,
nasal and systemic antifungals, Antioxidants, déit@tion, and neutralization will be effective lgerm.
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1. Dennis DP. Chronic Sinusitis: Defective T-Cells pasding to Superantigens, Treated by Reduction of
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Current Faculty Appointments: Professor of Pharfmgoand Cancer Biology and of
Neurobiology

Medical School/ University Attended University of California, Berkeley

Board Certifications: American Board of Toxicology,Academy of

Toxicological Sciences
Other Information: (including titles of books ortiales 1) More than 300 papers published in peer-reviewed
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SPEECH TITLEImidacloprid: A Nicotinoid, New Class Insecticide”
At the end of this Presentation, the participawiusth be able to:
1. The mode of action of nicotinoid, a new class skiticides.
2. Selective Toxicity of Imidacloprid

3. Developmental neurotoxicity of Imidacloprid.

The American Environmental Health Foundation ane tniversity of North Texas Health Science t€eilis not
responsible for the contents of this presentat®EHF has not altered or modified the contents ef itiformatior
provided by this speaker.
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Dallas, TX 75234
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SPEECH TITLEThe Hidden Truth of Mycotoxins”
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Medical Director and CEO, Real Time Lab, Dallas, TX
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RealTime Laboratories, LLC - salary, management
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Mycotoxin Testing using ELISA techniques. Also DNA
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At the end of this Presentation, the participawiuth be able to:

1. Understand the controversial issues surroundingotoyins and their associations with indoor air gya

2. Recognize some of the current evidence on aegoitgtand their relationships with diseases.

3. Recognize the effect of tricothecenes at the calligivel.

The American Environmental Health Falation and the University of North Texas HealtheBice Center is n
responsible for the contents of this presentat®EHF has not altered or modified the contents ef itiformatior

provided by this speaker.
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Psychiatry, American Board of Psychiatry and Neaggl
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At the end of this Presentation, the participamusth be able to:

1. Carefully evaluate history of onset and exposure

2. Choose approptiate laboratory tests to confirmmbags

3. Recommend the treatment modalities necessary dovesy

The American Environmental Health Foundation areltmiversity of North Texas Health Science Cerst@oi
responsible for the contents of this presentathdaHF has not altered or modified the contents efitiiormation
provided by this speaker.
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PROFESSIONAL ASSOCIATION
FAACAP, FAAOA, FAAEM

8220 WALNUT HILL LANE SUITE 404
DALLAS, TEXAS 75231
(214) 696-0964

DIPLOMATE, ABPN PSYCHIATRY DIPLOMATE, AB ENVIRONMENTAL MED
DIPLOMATE, ABPN CHILD PSYCHIATRY FELLOW, AMER ACAD OTOL ALLERGY
April 30, 2008

ABSTRACT:  Recovery from Mycotoxicosis

PRESENTER; Richard G Jaeckle MD

A 30 y/o single female with college education ané Mropped out of a second post-graduate programtdue
overwhelming depression and fatigue. She had t¢enisthree MD’s who could find no health problem®n first
pass laboratory data, her only abnormality wasadildyantibodies. Further testing ruled out glutateeopathy, heavy
metal intoxication, and Lyme’s disease, but shekdrall laboratory records for antibodies for the caipxin-
producing molds. Since she was from Houston, reatment necessitated residence in Dallas for teriogs: 5
weeks in May 2006 and 7 weeks around September. 26188 treatment was comprehensive and includemwsr
modalities which will be discussed.
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Date of talk:  Saturday, June 21, 2008, 8:05am

Phone: 504/286-4361
Email: Maren.Klich@ars.usda.gov

Research Mycologist, Conduct research on ecology,
systematics and molecular biology of toxigenic fung
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Environmental Health Sciences, School of Publiclthea
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Clinical Microbiology Reviews 16:497-516, 2003 (it
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aspergilla. Medical Mycology 44:127-131, 2006;
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Molecular Plant Pathology 8:73-722, 2007; The aurre
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None

SPEECH TITLEAspergillus and Aspergillosis: Who, What, When, Wrere, Why”

At the end of this Presentation, the participamusth be able to:

know which Aspergillus species most frequently esaspergillosis

understand when and why species identificatiormportant in the clinical setting and know how

access resources for identification

understand the basics of the biogeography and ggolicAspergillusas it pertains to aspergillosis

The American Environmental Health Foundation ane tniversity of North Texas Health Science Cergenat
responsible for the contents of thisepentation. AEHF has not altered or modified thateots of the informatio

provided by this speaker.

~108 ~



Abstract

Aspergillosis has become more common as the imnuppoessed population has grown. Of the nearly 250
described species @éfspergillus only about 40 are considered to be clinically ami@nt, but the list is growing. The
most important species afe fumigatus, A. flavus, A. terreuandA. niger. Most, but not all, clinically important
species grow well at 37 C and have relatively ssadires.

In initial diagnosis, identification of théAspergillusspecies involved is not as immediately importast a
determining which treatment (or drug combinatiorgwd offer the best prognosis. Species identificatan be
useful in narrowing the choice of antifungals, bukins of the same species can vary in drug regpoB8pecies and
even strain identification is critical to deternmgietiology as well as for research purposes. khqgically-based
systems for identification are very reliable, batjuire that personnel undergo a short trainingoperiMolecular
methods for identification are improving, but arll xpensive. Molecular identification reliesedwily on
‘matching’ DNA sequences in the unknown fungus wiitbse in a database. One of the major problertis thiss is
that the genetic databases are not curated. Iratecsequences may be put in the databases lefadingccurate
identifications. Physiological data is also uséfulungal identification, but cannot be used a&®oke method because
isolates vary widely in the metabolites they pragdud-or the most accurate possible identificatibis generally
recommended that one use more than one method.

About 50 species oAspergillushave been described since the turn of the centéimumber of these result
from changes in species concepts based on moleadiaphysiological data. A number of the new sggecannot be
distinguished morphologically. One newly descrilspa:cies of importance for clinicians Aspergillus lentulusa
sibling species of. fumigatus. This species is distinct phylogenetically, basadnultiiocus DNA sequences, and
can be distinguished morphologically frofn fumigatusin thatA. lentulussporulates poorly and does not grow at 48
C, whereadA. fumigatus usually sporulates profusely and grows at 48 @.cli@dical importance is the fact that
lentulus has decreaseth vitro susceptibility to antifungals (amphotericin B,aitbpnazole, voriconazole and
capsofungin) compared fa fumigatus.

Aspergillusspecies are very common in both indoor and outdogironments. This is in great part due to the
production of vast numbers of small, air-borne spaand to the fact th#&tspergillusspecies can grow on a wide
variety of organic substrates. In soils, many mseof Aspergillustend to be subtropical to warm temperate in
distribution, but several of the pathogenic speeies truly ubiquitous. The most common speciethe natural
environment are also the most common agents ofgifipsis.

In summary, aspergillosis is an increasingly intpot disease. Aspergilli produce incredible nurabefr
small spores and many species are worldwide imiloliston, making exposure inevitable. New spedes being
described which are helping to delineate appropris¢atment choices. More rapid means of detedumgal
infections and determining treatment regimes aezled.

References

Aspergillusand Aspergillosus. 1988. H Vanden Bossche, DWRHKdazie and G. Cauwenbergh (eds.). Plenum
Press, NY. (book)

Biogeography oAspergillusspecies in soil and litter. 2002. MA Klich, Mycgjia 94:21-27 (research article)

Identification of CommonrAspergillus Species. 2002. MA Klich, Centaalbureau voor Schéicultures, Utrecht,
Netherlands (book)

Identification of clinically relevant aspergill2006 MA Klich. Medical Mycology 44 S127-S131.evrew article)

The current status of species recognition and ifileation in Aspergillus. 2007. DM Geiser, MA Kilich, JC Frisvad,
SW Peterson, J. Varga and RA Samson. Studies aolgy 59:1-10 (review article)

Websites:
Aspergillus.org.uk
Doctorfungus.org
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Internship:
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Past Director, Johns Hopkins Pain Center/Neurology
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SPEECH TITLENeuropsychiatric Syndromes from Mold Exposures”

At the end of this Presentation, the participamusth be able to:

1. Identify mycotoxin induced delirium and dementia

2. Evaluate mycotoxin and non-mycotoxin differentielghosis

3. List the main diagnostic maneuvers for mycotoxuiuced dementia

The American Environmental Health Foundation ane tniversity of North Texas Health Science Cergenat
responsible for the contents of this presentat®BHF has not altered or modified the contents of therimktion
provided by this speaker.
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Neuropsychiatric Syndromes from Mold Exposure

Mental confusion can be seen in patients expasaaotd and mycotoxins;
in some instances, it can become a fixed clinitates A common label affixed to
these altered mental states is “Brain Fog”. Whikein fog may be illustrative and
an easily understood metaphor for patients to wwtaed, it's a moniker that can
lead the patient to be seen as melodramatic andclthigian as unscientific.
Therefore, within this talk, we will focus on theurologic and neuropsychiatric
mycotoxin and mold-induced forms of delirium andreatia.

Temporary malfunction of the attention, cognitased memory systems of
the brain is usually called delirium. In our pati susceptible to mold exposure,
we see varying degrees of altered mental statuallyswith altered attention,
blunted executive function, and faulty short-termemory. The patient’s
intelligence and personality can mediate a delirinreither a positive or negative
fashion. The patient experiences delirium as ‘Gpdass sharp than usual” with
mild cases (like being “off” with a viral flu anaver), to cases of experiencing a
moderate confusion clearly recognized by the patisran altered mental state with
diminished mental capacity (such as a moderatéhaldatoxication), to finally, a
very confused and nearly non-functional mentalestitat can further induce
catastrophic decompensating behaviors.

Classic of delirium, these alterations of mentgtus wax and wane.
Clearly in part this occurs when exposed or whestated from exposure and
generally patients get back to normal mental basedt times. This pattern can go
on over time, but if sensitivity and susceptibilityorsen and/or exposure becomes
more continuous or stronger, the periods of normattion lessen and a chronic
state of confusion and/or brain malfunction caneb&ablished as a new impaired
baseline. In most patients, this is still a phigi@c imbalance and if exposure is
stopped and treatment started, a patient carirstilost cases return to their normal
status.

If, however, repeated physiologic alterations ocwathin the brain's
neuron and/or supportive cells (e.g. astrocyteigodendroglia, etc.), and/or the
brain’s protective structures (e.g. blood brainrieay, to a degree they only
partially recover, then we have a net loss of bfanction with some mild memory
or cognitive changes. However, brain function lbegond this mild form is seen
as true dementia. Depending upon underlying pdysiplogic mechanism, the
dementia can be static or progressive, worsenirth wiore cellular damage or
death.

The study of delirium and dementia in mold, or wtpxin
exposure/sensitivity is a complex task. Cliniciamperienced in seeing these cases
rely on pattern recognition of symptoms tied tocelation of exposures — thus
attempting to make a diagnosis of “inclusion” ofldamduced clinical syndromes.
One then watches for improvement with exposure ieitions and treatment
interventions= a confirmatory diagnostic/treatment intervent

3200 Downwood Circlel] Suite 520 [Atlanta, Georgia 30327

Phone: 404-355-09381Fax: 404-355-8422
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However, one must also do as much as one can ofcat¢due diligence” in testing for the differeritia
diagnosis, i.e. what else could it be. Deliriurhcourse, has a very wide range of causation, el isychiatric
disorders (somatization, conversion, etc.) needgeteonsidered here as well. Dementia has a soateshbrter list
including Alzheimer’s, CNS Vasculitis, Jakob-Crdetd disease, etc. They all are, however, in thein right, hard
to diagnose solidly clinically before death and mgcopic neuropathologic confirmation. And, of s®) patients
may have a primary underlying brain disorder armadd sensitivity, simultaneously.

Currently our clinical service is in the procesdamalizing a standardized clinical assessmentgss and
core diagnostic testing. At the center of thisleaion we have an expanded neurological and neyobatric
clinical assessment including necessary differeniggnostic “rule outs”. Our core testing inclsdserologies, 3T
MRI, quantitative EEG, PET Scan and neurocognitésting. Thus far, we have not found functional IR Spect
CT as useful because of specificity, sensitivitygd @ampling issues. Home, car, work, and pet ®sdtare being
obtained. A full ENT evaluation, and, when apprata;, a MCS assessment will be done.

Our first patients are starting to come throughhwa variety of prior treatment and environmental
interventions, but all patients will be assesseadidadlly for outcomes measurements. Once prelinyirgata is
assessed, additional modifications to protocol #esting will be added, (e.g. CSF analysis, etaid &urther
prospective outcome’s study variables will be folal.

The goals of this project are:

1) To delineate specific syndromal features of pasiesgnsitive to mold and mycotoxin exposure who
present with delirium and/or dementia.

2) Identify measurable signs and symptoms to use @simes criteria to monitor with different medicalda
environmental interventions.

3) Begin to illuminate possible neuropathophysiologiechanisms in the cerebral effects of mold and
mycotoxins in man.

We welcome further suggestions from any interegiadies for clinical criterion and testing that yma
appropriately fit into this clinical project.

L.D. Empting, M.D.

Independent Neurodiagnostic Clinic
Center For Prospective Outcome Studies
3200 Downwood Circle, Suite 520
Atlanta, GA 30339

Phone: (404) 355-0933

Fax: (404) 355-8422

Email contact:

Shelly Shearer
sshearer@synapseatlanta.com
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Disclosure Form: None

SPEECH TITLE:*"Medical Treatment of Mycosis”

At the end of this Presentation, the participamusth be able to:

The American Environmental Health Foundation and University of North Texas Health Science Cerdenat
responsible for the contents of thgsesentation. AEHF has not altered or modified tle@tents of the informatic
provided by this speaker.
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ABSTRACT

Patients (8 females) with long standing (> 4 yehygersensitivity pneumonitis diagnosed by higloheson CT scan
of the chest, elevated immune complexes, elevsgrin antibody formation on pulmonary hyperserisjitipanels,
abnormal pulmonary function tests showing restrecpulmonary disease and previously treated wighamd inhaled
corticosteroids for several years (> 2 years) wieee evaluated at our Medical Center. After ihtti@atment with
itraconazole (Sporanox), these patients were tiearetd with caspofungin (Cancidas) for an averd@# anonths
with resolution of most of their symptoms, no longeeding inhalers, normal serum levels of immumamexes and
significant improvement of pulmonary function tests

Andrew W. Campbell, M.D.
Medical Center for Immune & Toxic Disorders
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At the end of this Presentation, the participaoiuth be able to:

Understand fungal air load relationship to syste@Gandida exacerbation.

Understand that low carbohydrate diet and low fliraja load is essential for antifungal treatm
success.

Recognize the systemic symptoms, food allergies GEERD caused by Candidiasis.

The American Environmental Health Foundation and University of North Texas Health Science Cerdenat
responsible for the contents of this presentat®BHF has not altered or modified tltentents of the informatic
provided by this speaker.
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Abtract 2

Candidiasis: A Systemic Immune Reaction: Relatesbblers, Symptoms, Diagnosis, and Treatment

Patients with and history of fungal exposure ands@@ve a high incidence of IgG delayed hypersertgito
Candida. Most have elevated serum IgG levels talidarand other fungi. Symptoms include sinusitizzidess,
fatigue, muscle and joint pain, fibromyalgia, GERIating, gas, diarrhea, significant food allesgigram positive
sinus and throat infections, short term memoryndoge dysfunction, collagen degeneration with hasrand
musculoskelital problems, skin rashes, lower immu@sistance, urinary tract infections with interaticystitis,
feeling of inability to concentrate, fatigue and éognitive defects after beer, wine, or refinethocaydrates, and
immune suppression with frequent herpes outbreaks.

These symptoms are exacerbated by fungal enviraismehriorinated water in cooking and drinking, &leb refined
carbohydrates, antibiotics, and depressed immustersy

In general the inflammation equation is bi-directib Airborne fungi cause intense systemic inflaiomg which
causes a related fungal reaction to gut Candidia.ibreases gut inflammation, which increasesiseity to foods,
chemicals and drugs. Air borne fungi are the mostmt inducers of inflammation. Air borne fungi Witactivate gut
Candidiasis even in the presence of proper dietaatifungals.

Candida gut inflammation will cause significant tiple food allergies and severe GERD even aftes@®isGERD
repair.

QEEG of Candidiasis and air borne fungal exposatipts shows slower P300 auditory nerve condueti@hhigh
voltage in many frequencies. High voltage is asdedi with disorganized thought processes, cognitpgunction,
and comprehension difficulty. 30-60 min. after &ntrasal nebulization of Amphotericin-B is accontphd, the P300
and the voltage improves or returns to normal Eaeld the patient experiences improvement in melaety. There
may be a link in some Alzheimer’s patients to tliease mechanism.

When the environmental air fungal count is 0-2 tiedCandida is under treatment with antifungals, ¢arbohydrate
diet, acidophilus, all of the systemic symptomsrioye in the vast majority of patients.

Some cases of neck node gram-positive bacteriettioh are associated with the immune depressiauged by air
and gut fungi. One recurrent bacterial neck notkction case was markedly improved with Diflucaore.

Neutralization is only marginally helpful in gut @#idiasis, since Candidiasis recurs immediatelgragkposure to
refined carbohydrates, chlorine, antibiotics, aranimportantly, air borne fungi.

Conclusion:

Systemic Candidiasis is activated most intenselgiibjporne fungal exposure, refined carbohydratesbiotics,
alcohol, and chlorine and immune suppression.usea an intense IgG mediated systemic delayed $smpstive
reaction with multiple systemic symptoms. The mogiortant treatment item is reducing air borne flrigvels to 0-
2 colonies per 1hr. mold plate exposure. Thenamgiél drugs, acidophilus, low carbohydrate dietchiorine, and
good nutritional support will maintain health ireie patients.

References:
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Candidiasis IgG Tissue Inflammatory Diagram
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SPEECH TITLETherapeutic Approach for Trichothecene Mycotoxicoss”
At the end of this Presentation, the participawiuth be able to:

1. How to neutralize T. Mycotoxin properly

2. How to remove mycotoxin from body

3. How to restore body balance

The American Environmental Health Foundation ane tniversity of North Texas Health Science Cergenat
responsible for the contents of this presentat®EHF has notltered or modified the contents of the informa
provided by this speaker.
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Therapeutic Approach to Trichothecene Mycotoxicosis

The establishment of the diagnosis is important ead be accomplished by reviewing signs and symgtom
extraction of white clothing, and by biopsy of skinother tissue.

The sources of exposure to the patient from thehdbthecene Mycotoxins must be established and redhav
neutralized to allow healing to occur. TrichotheeeMycotoxins are accumulated within the body stoxiés
extremely important. Allergies go away when myaate are removed. Using bleach to remove myca®ieads
to chlorination of the mycotoxin and the formatioh neurotoxin that leads to the formation of braimmor.
Ammonia is Nature’s way of dealing with these Mymadhs. It neutralizes the epoxide, leaving no Hatmesidue to
inhale. It also cleans clothing and skin of myaats.

Internal supplements used to re-establish balaitténvthe body are
L-Cysteine, Oregano oil, Kolorex, Calcium and Magine, Omega-3 fatty acids, Glyconutrients,

Phytohormones, and Vitamins and Minerals. An agpment with an allergist is highly recommended to
control immune reactions such as systemic yedds. patient develops anaphylaxis, instruct theracjur

up some anger to release adrenaline which will aypetheir airways.
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SPEECH TITLEThe Treatment of Mold and Mycotoxins”

At the end of this Presentation, the participawiusth be able to:

1. To know what treatment exists.

2. To know the steps of treatment.

3. To understand the mycotoxin problem is a chemicablpm.

The Ameican Environmental Health Foundation and the Unsigr of North Texas Health Science Center is
responsible for the contents of this presentatd™BHF has not altered or modified the contents ef itiformatior
provided by this speaker.
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TREATMENT OF MOLD AND MYCOTOXINS
William J. Rea, M.D., Yaqgin Pan, M.D., Bertie Griffiths, Ph.D.

The treatment of mycotoxins at times is very difficand should be aimed at preventing exposuretiaading the
patients as being chemically sensitive. Treatmientl) avoidance of mycotoxins in air, food and evat2)

neutralization injections for mold and mycotoxir®); oral and intravenous nutrients; 4) heat (saungssage,
exercise; 5) oxygen therapy; 6) autogenous lymptoéyctor (ALF); and 7) occasional surgery to remohe focus.
The majority of patients improved with this regime.

Goals & Objectives:

1. To know what treatment exists.
2. To know the steps of treatment.
3. To understand the mycotoxin problem is a chahgimblem.
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ABSTRACT

Fungal metabolites can be classified by biologalvity. In their lifetime most fungi liberate emicals into the
nutritive media. A succession of fungi can oacunuman foodstuffs and animal feedstuffs and danbal species
can liberate a mixture of mycotoxins and other flngetabolites. When one mycotoxin is preserg inbst likely
that other mycotoxins are present in feedstuffs fandstuffs. Fungal metabolites can have comphsractions in
all organ systems in the body. Studies have bleee that provide some insight into the toxicolagymycotoxin
interactions.  Studies using vivo andiv vitro systems are used. Threvivo system is quickly limited by the
number of treatment groups. The data generatdd biyo studies needs to be extrapolated to living animithe
range of interactive effects can vary among pararseincluded in the study. Additively is the ma@stmmon
observed interaction. Examples exist for synergigotentiation and antagonism. The interactiveafivithin a
study can remarkably vary between parameters. ddiigtable effects can occur raising the issue ratilig the
parameters to known effects of the individual mgzots. Current information on mycotoxin interacsomust
cautiously be extrapolated to natural exposures.
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TOXICOLOGY OF MYCOTOXIN MIXTURES
26" Annual International Symposium on Man and

His Environment in Health and Disease
1.0 INTRODUCTION
Fungal metabolites can be classified by biologmetivity. Most fungi during their life cycle libate multiple

chemicals into feedstuffs, foodstuffs, and the aumding environmerft. Mycotoxin is a general classification for
toxic metabolite(s) produced by fungi. Secondamtaholites from fungi growing in foods and feedslude
mycotoxins, antimicrobial drugs and other pharmécels (Frisvad, 1995). Some fungal metabolitea t&
classified as both pharmaceutic and mycotoxin, egegfulvin (Labuda, and Tancinova, 2006). Mycatsxare a
diverse group of chemicals that affect all majayaor systems in the body. Some fungal metabdides not been
classified by biological activity. Mycotoxins cée found in any feedstuff or foodstuff that hasvpasly supported
growth of toxigenic fungi. Mycotoxins as a divergroup of toxic chemicals can interact and aler ¢chemical

“machinery” of cells by a variety of mechanisms éffgrs and Speijers, 2004).

Mycotoxins are interactive with toxigenic fungi. yibtoxins produced by a different fungal species trayger the
production of mycotoxins by another species. B@ngle, purified T-2 toxin (T-2), in concentratioas low as 1
pg/mL, have been shown to increase the productioaflatoxins byAspergillus parasiticusn Czapek-Dox agar
(Fabbriet al, 1984). A. parasiticusincreased the production of aflatoxins as the entration of T-2 in the agar
was increased. Environmental chemicals, for exanggoxies, have been shown to increase the produofi
aflatoxins byA. flavusandA. parasiticus Pesticides can also trigger toxigenic fundiaion mycotoxins (D'Mello
et al, 1998) as does drying of grain (Magan and Ald&&f)7).

Exposure to a single mycotoxin most likely does emtur outside controlled laboratory experimentsdér natural
conditions exposures to multiple mycotoxins is thke. Some authors are of the opinion that itas possible to
avoid the consumption of some level of fungal meliéds. There is evidence that widespread humamsxe to
mycotoxins does occur (Turnet al, 2008). In many studies on a single mycotoxidarriaboratory conditions, the
likelihood of exposure to other mycotoxins and falngnetabolites can not be ignored because limiéatmation is
provided on analyses of the diet for mycotoxinsotian the mycotoxin(s) under investigation. inicidents where
mycotoxins are suspected as the etiological adeatl and feed stuffs seldom are assayed for mateahdozen
mycotoxins and essentially are never assayed fardtngal metabolites. For example, a fungal bdite that is
known to be interactive with other chemicals isikejcid; produced by numerous specieg\spergillusand several
species oPenicillium (Takizawaet al, 2004; Higaet al, 2007; Burdoclet al, 2001). Kaojic acid is rarely included
in the chemical examination of feedstuffs and faofis for mycotoxins. The fungi that produce ggematocystin

(STG) are common in the succession of microorgamitrat result in spoiled grains (Smith and Ros811%aueet

2 Food and foodstuff are used to designate substagereerally consumed by humans and feed and fésdata used to
designate substances generally consumed by nonhammaals.
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al., 1992; Wicklow, 1995). And, the assay for STGegally is rarely included in analyses of the suspeedstuffs
or foodstuffs. Chemical analyses generally heraarkable limitations for identification of mycains as the

etiological agent.

Biological effects certainly suggest that undeldfieonditions domestic animals are exposed to pieltinycotoxins.
Field observations on the feed refusal caused byyevalenol (DON, vomitoxin) have shown that DONnaturally
contaminated feeds is more toxic than experimeh&ds containing pure DON (Fostetr al. 1986; Trenholm edl.,
1994). The differences between the dose respamserved in field exposures and the dose respalpserved in
laboratory studies with purified toxins is attribdtto other fungal metabolites and variables inosype conditions
(Fosteret al. 1986; Trenholmet al, 1994; Korostelevat al, 2007). The condition “hepatitis X" was more ety
mimicked in the laboratory by using a combinatié®Bs and rubratoxin B (RUB-B) (Hayes and William$,78).

Studies on the effects of multiple mycotoxin int#i@ns can be difficult to interpret. Studies te interactions of
mycotoxins and the study of mycotoxins with oth@ostances are variable in experimental design. desgn of the
study on mycotoxin interactions can affect the omtes. The purity of the mycotoxins used in expenit@lestudies
on mycotoxin interactions is variable. Some sadiill use crude fungal culture material contajrtine myotoxin(s)
of interest, and other studies use purified mydoxor a combination pure mycotoxins and fungdtuce material.
The crude culture material generally has limitedrabterization for other fungal metabolites. Plaeameters used
to measure toxic effects are generally limited. he Tmost sensitive parameter may be difficult todjmtefrom
laboratory studies using a single mycotoxin. €kperimental animals in moist vivo studies are neonatal to young
animals and the exposure time is of short duratidtew studies have investigated the residual &ffieom repeated
exposures to mycotoxins that could occur overetitife. The dose of each mycotoxin in the mixoald affect
toxicity. The dose of the mycotoxins are variabled few studies have administered the mycotoximvedahe
expected no adverse effect level (NOAEL).

2.0 ECOLOGY OF GRAIN
Growing crops and protecting seeds and other fefebds from spoilage until used as food or feedohisally has

been a major human activity. A man-made agronauasystem is the production, movement and starhgeain

(Christensen and Sauer, 1982; Saateal, 1992; Sinha, 1995). Spoilage of grain and prédnoof mycotoxins by
microorganisms occurs in the agronomic ecosystaiiaetermined by many factors (Christensen ang6 1982;
Saueret al, 1992; Sinha, 1995, Jacobsehal, 2007). The factors that are important in theilage of grains and
mycotoxin production can be grouped by agronomicvidies, and cause and effect interactions. €ha@gnamic
agronomic activities can be divided into preharypest harvest, storage and transportation. elaer also intrinsic

and extrinsic and extrinsic factors that also etéto influence the food and feed safety and ntarkieie.

Agronomic factors affecting potential mycotoxin tamination include; the species and genetics op @ianted,

cropping history, planting density, fertilizatiomsect pest control, plant disease control, timwofgplanting,
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availability of water, and weather conditions dgrithe growing season. There are dynamic intenastaf these
factors that influence the potential for toxigefiagi to colonize plant tissues that may eventub#élyconsumed and
for mycotoxins to be produced (Sinha, 1995; Jaaokseal, 2007; Bryderet al, 1987). It is critical to understand
that toxigenic fungi can infect the commodity iretfield Fusariumsp., Claviceps purpuredergot), Aspergillus
flavus andA. parasiticus etc) when moistures exceed 18-20% or in storagedrgillusandPenicillium sp.) when
moistures are < 18%. All of these factors willeaff the maturation of the seeds, the resistandbeokeeds to
infection, and the fungal spore load at the timédafvest. Delays in harvest or early harvestaféactt the moisture
content of the seeds at harvest. Most managedesisions that are important to food — feed sabety also
generally based on returns to investment. Gramulghbe harvested with equipment adjusted to miréndiamage to
seed coats. Intact seed coats are one of the rgrimaariers to infection by fungi. The cost of bny grain and the
methods used to dry grain are generally based pitatand input costs and the risk of spoilage mtytransportation
and storage. These decisions can increase thefrisiycotoxin production because fungal growth amgtotoxin
production can occur before the grain has visilgass(unaided eye) of spoilage and noticeable daftenloss (Seitz
et al, 1982; Jacobseat al, 2007). Each species of fungus has an optimunofsgtowth conditions relative to
substrate, temperature and moisture (Sauel, 1992; Wicklow, 1995; Frisvad, 1995; Jacobséal, 2007).

A microcosm of temperature, free moisture, watgrovand substrate exists around each seed, or gniladif feed or
food in a storage unit. The conditions in this mmsm can support or inhibit fungal growth and otggin
production. (Saueet al, 1992; Wicklow, 1995; Frisvad, 1995). In the mimosm with a favorable water activity
(ay), temperature, gas composition and substrate, thrafvmicroorganisms will occur. Small changesajncan
remarkably influence fungal growth (Christensen Sader, 1982; Sauet al, 1992). These changes in&@n not
be accurately measured with monitoring and meaguristruments, but are rapidly recognized andzatili by the
fungi (egA. glaucus, A. candidus, e{Saueret al, 1992) that can grow at low,.a In the process of resource
exploitation, the metabolism of microorganisms afadina in the microcosms produce moisture and some
microorganisms can also produce significant he¥fith changing conditions, a succession of microorgas
including toxigenic fungi can occur, and productimindifferent groups of mycotoxins can also ocalhistensen
and Sauer, 1982; Sauetral, 1992; Coppock, and Christian, 2007; Magan ande&ld2007; Jacobsesi al, 2007).
Rapid drying of grain to <14 % and oilseeds to <®%isture (maximum) is essential to prevent growitkesophilic
fungi (egAspergillus(Eurotium) and Penicilliunsp.) (Saueet al, 1992). Conditions unfavorable for growth of the
xerophilic fungi have to be maintained in storagel dransportation to prevent fungal growth and ngyxio
production. It is critical to understand thatistnot the average moisture of a grain lot but itftievidual seed
moisture (Jacobsest al, 2007). Xerophilic fungi can begin growth on se=d and via the production of metabolic
heat and water colonize other seeds that weraligitiry to support fungal growth. Insects andeothests in grain

also can produce moisture and allow fungi to gram tb the moisture released by their metabolisiha nhycotoxin
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is found in stored grain, there is a reasonableairitity that multiple mycotoxins are also presinthe stored seeds
or stored feedstuffs — foodstuffs since severdédiht fungi have colonized the grain.

3.0 MULTIPLE MYCOTOXIN INTERACTIONS
Feed grains can be colonized by multiple toxigdaii starting before harvest and continuing durtgrage with

the resultant production of multiple mycotoxin3he toxic effects observed for multiple mycotoxias be unique in
that they do not mimic the toxicopathy reported &my particular mycotoxin (Schiefer, 1986). Whesmastic
animals consume mycotoxins in naturally contamihé¢ed, the observed toxicity may not be accoufdetdased on
studies with purified toxin (Forsytet al, 1977; Raymonat al, 2003; Smithet al, 1997). For example, fusaric
acid, a fungal metabolite, is considered by sontbaxs to be synergistic with DON. Sources of figsacid could be
both forage and grain infected with speciesasarium(Baconet al, 1996). It is important to consider the presence
of multiple mycotoxins when estimating the safeelsvof mycotoxins that can be in feedstuffs andd&boffs.
However the regulatory or advisory levels are Uguzdsed on a single mycotoxin. We have limitefdimation on
the interactions of mycotoxins that are preserfboustuffs — feedstuffs below the regulated levél&ere is limited
information pertaining to the interactions of resged mycotoxins and derivatives from by metabolesmd chemical
reactions during food preparation (Schier, et2005). There is limited information on the intrans between

mycotoxins and substances deliberately added wsfeoch as coloring agents, flavor enhancers, (masees, etc.

3.1 Fusaric Acid (FA)
Fusaric acid (FA) is 5-butylpyridine-2-carboxylicia (5-butyl-picolinic acid) and the Russian angaleese scientists

reported on its pharmacodynamics (Hidaka, 1971;\dddvaet al, 1978). Purified fumonisin EFUMB) and FA
were found to potentiate each other in a fertilieldn egg assay (Bacon &t, 1995). The mycotoxins in solution
were injected into the yolk 1 day before incubationFusaric acid appears to be additive in adhtalactions with
DON in swine diets (Smitlet al, 1997). Johnsore{ al, 1997) showed that the level of DON that causesngr
refusal in horses is >44 ppm while the level of D@Mh FA, acetyl DON and zearalenone (ZEA) that smal
decreased feed consumption in horses was found fagtbmg of DON/kg of grain (Raymored al, 2003). Vossdt
al., 1999) studied the interactions of FA and FUMsaits. The treatment diets consisted pure FA &@®,100 and
400 ppm and FUMs (ratio of 85,85 B;: 5 Bs) from crude culture materiak((moniliforme) verticillioidesat 0, 3.4,
18.4 and 437 ppm (Vosd al, 1999). Fusaric acid was protective in termsegiucing vacuolation of cells in zona
fasciculata of the adenyl gland. In the 18.4 ppdMs — 400 ppm FA group, the FA caused a decraaske
sphinganine: sphingosine ratio. No other intevacteffects were observed. The authors did obseanmaild
myocardial lesion in the heart of the rats on tie¢ containing 2.5% culture material (44 ppm FUMB)oniliformin

(MONI) was not found in the formulated diets.

3.2 Trichothecene Mycotoxins
The lethality of T-2 and diacetoxyscirpenol (DASgne studied in day old broiler chicks (Hoetral, 1982). The

toxins were givemper gavageand the interactions were considered to be a@ditiA mixture of rubratoxin A (RUA)

and T-2 was studied in pregnant mice. On tH&ddy of pregnancy the mice were given parentepilijections of
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0.4 mg RUA/Kkg body weight (bw) and/or 0.5 mg T-2/ bw (Hood, 1986). The mice were killed on daydf8
gestation. The combination of RUA — T-2 increasetdl deaths, decreased fetal birth weights, irsgdafetal
reabsorption and increased maternal deaths. TdiEsszvations suggest additive interactions. bexd teratogenic
effects were not observed. Pregnant mice 8ay 10) were injected (ip) with 0.5 mg T-2/kg bwdéor 2 or 4
mg/kg ochratoxin A (OTA)/kg bw (Hoodt al, 1978). The mice were killed on gestation day\W®en OTA — T-2
were administered on pregnancy day 10, there wascagase in tail and limb malformations. Treamtnwith OTA
— T-2 on pregnancy day 10 increased fetal mortalitgf decreased fetal growth. These effects@rsidered to be
additive. Groten €t al, 1998) reported that T-2 is synergistic with mhéwenl when high levels of nivalenol exist in
the cell culture (DNA synthesis in L929 fibroblastdture).

A German study was done on OTA (crude toxin), FUEpBrified toxin), DON and T-2 (purified toxin) inoyng
pigs (Mulleret al, 1999). The mycotoxins were administered at teht were considered to represent dose levels
arising from consumption of contaminated feed.he DTA — DON combination suppressed the humorglomrese to

keyhole limpet hemocyanin and suppression of raéiiceation in phagosomes.

A feeding trail in young pigs suggested that intdaas between DON and sambucinol could occur ¢Rett al,
1992). Two/5 pigs in a pen on a diet containd@N + sambucinol has less weight gain than the rogings
suggesting that genetic differences could alteratopdn interactions. The genetic background of pigs was not
provided. 15-acetyldeoxynivalenol (15-ADON), culimand dihydrocalonectrin were not interactive WXdN for
effect on weight gains. In a chicken embryo b#agy, Rotterdt al, 1991) showed that DON + 15-ADON, DON +
HT-2 toxin, DON + HT-2 toxin, 15-ADON + HT-2 toxiwere additive in effect. The endpoint was letlyadit 20

days of incubation. The purified toxins were atggl at day 1 of incubation.

Human exposure to multiple mycotoxins have occu(Bithtet al, 1989; CAST, 2003). For oral exposures from
foodstuffs, the clinical presentations of the madadgenerally have not been well characterized strGiatestinal
distress, liver pathology, allergic reactions ami@ctions of the respiratory tract have been regbrt The condition
“alimentary toxic aleukia” has been linked to ingas of trichothecene mycotoxins (Joffe, 1976; Maset al,
1984).

3.3 Macrocyclic Trichothecenes
Airborne spores oBtachybotrys chartarurare sources of macrocyclic trichothecenes in mbldidings (Institute of

Medicine. 2004). Airborne endotoxins and mycdatesontaining spores can also increase in moldydmgs
(Anderssoret al, 1997; Institute of Medicine. 2004). Evidences¢xhat endotoxins increases the toxicity of raridi
A to olfactory sensory neurons (Islaat al, 2007). Satratoxin G, satratoxin H and roriélirvere showrin vitro to

up regulate the production of cytokines in suboptiynstimulated murine macrophages (Chwical, 2003). This
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effect may apply to concurrent exposure to othegiiand their metabolites (Kovesi al, 2006; Parlet al, 2006;
Islam et al, 2007).

3.4 Ochratoxin Interactions
There are interactions with ochratoxin A (OTA) astder mycotoxins. Using an vitro porcine lymphocyte model,

Bernhoft (¢ al., 2004) studied the interactions between OTA, raitri(CIT), roquefortine C (RQC), cyclopiazonic
acid (CPA), patulin (PAT) and penicillic acid (PLAThey found that CIT and OTA were synergistieffects. The
combination of OTA - PAT were <additive in effecttaOTA - PIA were independent in effects. A stir\80 day
old broilers showed that OTA - CPA (purified toXirtsave additive toxic effects on weight gains (Genet al,
1999). The observed increase in hepatic masse(ed for body wt) may suggest that liver pathologgy be
>additive in effect (no histopathology data presdht The lethality of OTA, CIT and PIA were stutlism mice
(Sansinget al, 1976). The toxic effects on lethality were sgistic with the combinations of CIT - OTA having

the most synergism.

There has been considerable interest in the iriterscof OTA and CIT. Both of these toxins are hepoxic,
immunotoxic and inhibit protein synthesis. A studybroiler chicks from 1 to 8 week of age showledttOTA - CIT
interactions improved weight gains when comparedhicks receiving OTA alone (Manning ak, 1985). Birds
were fed diets containing 3 ppm OTA, 300 ppm CI'H ancombination at these levels. Birds fed theA@@IT
mixture had increased renal mass (76%). Reniangsvere not observed in the birds receiving C€hal lesions in
birds receiving CIT - OTA did not score significgndifferent from birds receiving OTA. Browrt(al, 1986) in a
different report indicated that autolytic changesl foccurred, but did not indicate if this would eaaffected the
scoring. A study by Browref al, 1986) in day old layer chicks that were fed gslibe same as the study reported by
Manning €t al, 1985), OTA - CIT did not enhance the ultrastruetiistopathology observed in the kidney.
Ochratoxin A - CIT were considered to be interaeti increasing teratogenic effects in rats (Mayatral, 1984).

Increased mortalities of the pregnant female red€%) occurred.

Aflatoxins and OTA can occur in concurrently in éstuffs and feedstuffs. A combination of OTA - ARBas given

to rats and the interactions on teratogenic effetiserved (Wangikaet al, 2004a; 2004b). The pregnant rats
(pregnancy days 6 to 15) were administgredgavage purified AFB- OTA at 0.05 mg AFB + 1.0 mg OTA/kg
bw, 0.5 mg OTA + 1.0 mg AFfg bw, or 0.125 mg OTA + 0.125 mg AFBg bw. Other dose administrations
were 0.0, 0.125, 0.25, 0.50 and 0.75 OTA and @125, 0.25, 0.50 and 1.0 AEBThe number of dead fetuses was
significantly increased in the OTA 0.5 mg + AFB25 mg group as compared with the other 2 contibima The
exencephaly, wavy and fused ribs, agenesis of gbkiim bone, and enlarged renal pelvis, recorde®Ti
treatment and ear abnormality and incomplete asgifin of skull bones observed in AF®hen given individually,
were not seen in combination groups. The OTA — Aé@nbination caused teratogenic lesions not sedmeimther
groups. These teratogenic effects of gastroschigissyndactyly were observed, and the incidencauafiac defects
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was increased in fetuses due to the combined tezatriihe incidence of heart valvular lesions waseased by the
combination of OTA — AFRB This study shows that interactions of OTA &k, can be protective for teratogenic

effects of each mycotoxin, and the combinationeause different teratogenic effects.

Guinea pigs (GP) were given oral does of OTA (95¥APand AF (34% AFB and 23.8% AFQ in gelatin capsules
for 4 weeks (Richard &il.,1975). The dose of AFs (AkRRquivalents) was 0.01 mg/GP/day and the dose & OT
was 0.45 mg/GP/day. The AFs and OTA were giv@ausgely and as a mixture. The antibody respamnBeucella
abortusantigen was measured and was not affected by itktena of mycotoxins. A study in young pigs ($tiag at
~70 days and ending at ~112 days of age) on fleetefof AFB and OTA showed that ARBvas protective in
terms of the severity of histopathology in the legrfTapia and Seawright, 1985). The pigs weredfets containing
purified 0.375 or 0.75 ppm AREand 1.0 mg or 2.0 mg OTA (purified). The OTAl diot protect the liver from the
histopathologic effects of ARB  When fed individually, the OTA and AFRliets produced renal and hepatic

lesions, respectively.

The interactions of AF - OTA as the cause of bngish broiler chickens (male) had been studied {ldufl, 1983).
The birds 3 weeks of age were placed on diets tontgAF at 0, 2.5 ppm, 2.0 ppm OTA and 2.5 ppm-AF0 OTA
and the diets were fed for 3 or 7 weeks. The AF fn@s culture material and OTA was >95% pure. Buoakights
in birds fed AF — OTA for 3 weeks and then a tofiee diet for 4 weeks did not show compensatory.gal he
combination of AF — OTA increased prothrombin tinsggnificantly longer than AF or OTA diets. Incsérag the
feed period increased prothrombin time.  Theraadions of AF — OTA were more than additive efectThe
bruising effect was confounded by capture technigdée interactive effects of AF (culture materiahd OTA
(>95% pure) were investigated in broiler chicks lgh&éHuff and Doerr, 1981). The birds at hatchimgre placed on
diets containing AF at 0, 2.5 ppm, 2.0 ppm OTA & ppm AF - 2.0 OTA and the diets were fed for &els.
Aflatoxin increased hepatic lipids and this effeets antagonized by OTA. The combination of OTAFiAcreased
mortality, decreased weight gain (-40%), increatedmass of the liver, kidney and ventriculus. he Effects of AF

— OTA are considered to be more that additive.

Ochratoxin A and T-2 combination were additive @aucing weight gains of broiler chicks (Kubegiaal, 1989).
The dietary level of purified OTA and T-2 were 2Pm and 4 ppm, respectively, and day-old chicksewed the
diet for 3 weeks. There was no apparent intevadiietween OTA - T-2 for renal histopathology. Toenbination
of OTA and T-2 were considered additive in the etdun of serum protein. Serum albumen was alsoedsed. The
effects of OTA - T-2 toxin were synergistic in ieasing serum triglycerides. The combination of Giral T-2 were
studied in 7 week old pigs (barrows) (Harvatyal, 1994). The pigs were given diets containing @ OTA
(>95% pure) and T-2 (>99% pure) for 30 days. dbmbination of OTA - T-2 did not increase the retaxicopathy

observed in animals fed OTA (same dose level) witlic2. The combination of OTA - T-2 did causgnsiicant

~131~



decrease in bw gains and feed consumption when a@udgdo control and groups fed OTA and T-2. Tiierall
effects were considered to be additive interactiom¥ay-old broiler chicks were fed diets contain ppm purified
OTA and 16 ppm deoxynivalenol (DON) in naturallyntaminated wheat for 3 weeks (Kubegtaal, 1988). Overall
there were incomplete additive effects. The DORTA interactions for BUN and AST were consideredbe

antagonistic.

Thein vitro interactions of OTA and RBn C6 glioma, Caco-2 and Vero cells were foundéosynergistic (Creppy
et al, 2004). Piglets fed diets containing OTA and KB a few days died (Diagt al, 2001 as cited by Crepmt
al., 2004). The dietary levels of OTA were 10 to 40npand the concurrent levels of FBere 20 to 39 ppm. The

levels of OTA were considered to be below the NOEhis observation suggests synergism to poteotiaiccurred.

The Balkan endemic nephropathy syndrome has beleedito ingestion of ochratoxins.

3.5 Citrinin (CIT)
See3.4 Ochratoxin Interactions

3.6 Sterigmatocystin (STG)
Guinea pigs were administered 0.1 mg ARBd 4.2 STG (partially pure) in gelatin capsulgdtkv (Richardet al,

1978). The effect of AFB- ST combination on weight gain was synergistie, éffect in increasing serum albumen
was additive and the effect on lowering and globulins were also additivity. Deaths occurradthe group of

guinea pigs given only ST.

3.7 Fumonisins (FUMSs)
The interactions between MONI and FUMBboth in fungal cultures, up to ~3.5% of diet) @estudied in broiler

chicks (female) (Ledout al, 2003). The chicks (day old) were fed the desistaining 0, 100, 200 ppm MONI
and/or FB for 21 days. Deaths occurred in the chicks fedNM@lone (100 ppm 25%; 65% 200 ppm). A
combination of lesions was observed in the MONI &M that also occurred when the mycotoxins were given
separately. These were lesions in the livereéhto FB and lesions in the heart and kidney were linkeM@NI.
The combination of MONI and/or FBncreased liver and kidney weights and decreasadrs protein. The effects
were <additivity. Day old turkey poults (femalegre used to study the interactions between MONIRBdboth in
fungal cultures, up to ~4.8% of diet) (Bermudstal, 1997). The feeding levels were 0 and 200 ppmdfi8l 0 and
100 ppm MONI, and the diets were fed for 21 daysver pathology was observed in the poults fed BBd FB -
MONI; cardiac lesions were observed in birds fedMi@nd MONI - FB. No interactive effects were considered to
have occurred. In a study on the interactions @M\Wand FUM Javedet al, 1993) observed that the combination
of MONI and FUMs shortened the interval for onsktlnical signs.  The interactions are also @giiye as the

cause of the spiking syndrome observed in brohaks.
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The interactions of 300 ppm kFBculture material), with 4 ppm DAS (purified toXior 3 ppm OTA (purified toxin)
were studied in day old turkey poults (male) (Kudbenal, 1997). The duration of feeding the mycotoxintadming
diets was 3 weeks, and the combination of all 3atgxins was not tested.  The diet containing ppth FB
(culture material) + 4 ppm DAS was significantlyfeient from control, DAS and RRliets for decreased bw gains,
and the diet containing 300 ppm F@ulture material) + 3 ppm OTA was significantlifferent from control, OTA

and FB diets for decreased bw gains. These effectaddive.

3.8 Aflatoxins (AFs)

Purified FUM B (FB,) at 10 ppm in diet for 30 weeks was found to prtamAFB, initiated hepatic neoplasia in
rainbow trout (Carlsomt al, 2001). A study in turkey poults (from day 12b of age) showed that a combination of
aflatoxins and FUMs (both from crude culture matis)i were less completely additive in the effectsa@ight gains
(Kubenaet al, 1995). The effects of decreasing serum prot@imymen and glucose showed less than additivity
when the effects of the AF- FUMB combination wecenpared to effects of aflatoxins.  The feediegels were
0.75 ppm aflatoxins and 200 ppm FUMs and the myaosowere produced b#. flavusandF. moniliforme The
fungal cultural materials were added to the diets the birds were fed the diets for 21 days. dddition of FUMs

appeared to decrease the lethality of the aflasoxin

The interactions of AF and diacetoxyscirpenol (DAfve been studied in young pigs (barrows) (Hamewgl,
1991). The diet contained 2.5 ppm total aflatexji9% AFB) from rice culture ofA. flavusand 2.0 ppm DAS
(99% pure) and was fed for 28 days (age 10 to l&ks)e Pigs fed the AF — DAS diet had significamtécreased
weight gains when compared to pigs fed control, @ieDAS diets. The interactive effects were s additivity.
The interactions of aflatoxins and FUMs from cruadture material were studied in 7 week old swibar{ows)
(Harveyet al, 1995). The diets contained 2.5 ppm aflatoxit@¥4 AFB) and 100 ppm FUM (72% RB and the
diets were fed for 35 days. The effects of the AFBB,; combination on weight gains, increased serum iakal
phosphatase and increase serum cholesterol ov8b6thay feeding period appeared to be synergistisscites and
hydrothorax were observed in the pigs receiving AivB; - FB; combination. Lymphoblastogenesis and liver
weights were reduced in the pigs receiving the nopdn combination. The AFB- FB; combination appeared to
provide the kidney some protection from the toxathy of FB. The interactions of AFBand FB have been studied
in rats (Theumeet al, 2008). The diets consisted of 0.0 ppm mycotgxit® ppm FUMs (FUMB FUMB,,
FUMB5) in crude extract from fungal culture, 40 ppb ARBurified toxin), and 100 ppm FUMs + 40 ppb AFB
These diets were fed to rats for 90 days. Thewate killed on day 90 and the various parameletermined. The
combination diet caused a significant decreasenvimg&in and a reduction in feed — mycotoxin intak€he addition
of AFB; to the diet caused an increased significant chamgke sphinganine/sphingosine ratio in the kidrnBye

combination caused increased hepatic apoptosisnéindis. A reasonable conclusion is additiveriatéons.
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The effects of AF (rice culture material) cyclomaic acid (purified toxin) were studied in broilehicks (1 to 21
days of age) (Smitlet al, 1992). Aflatoxins (79% AFB were produced in rice culture and the rice celtuas
added to the diet to give 3.5 ppm AF and purifi@8%) CPA added to the diets to give 50 ppm. TRe-ACPA
combination significantly increased pancreatic mé&ssmpared to control and CPA and AF groups). e Th
combination of AF — CPA prevented the appearangauwfdice (visual observation). A reasonable hgsion is that
the effects of AF — CPA in this study were lessithdditively.

The interactions of aflatoxins (crude fungal cudfuat 2.5 ppm in diet and purified T-2 toxin (Ta2gre studied in
broiler chickens (Hufkt al, 1988). The exposure period was from 1 day ol8 teeeks. The effect of AF - T-2 on
decreasing weight gains, decrease serum proteinsanan albumen and cholesterol were additively.ts Reere
administeredpoer gavageCPA and/or AFB (both toxins purified) for 3 days (Morrissey al, 1987). The dose of
CPA was 0, 0.1, or 4 mg/kg of bw and the dose dBAWas 0, 0.1, or 2 mg/kg of bw, and the animals vkdled on
day 4 of dosing or day 8. This acute study didshow interactive effects of CPA and AFB

Guinea pigs were administered 0.2 mg AKB bw and/or 2 mg of rubratoxin/kg bw (Thurstenal, 1989). The

mycotoxins were in gelatin capsules and the capsumie given on study days 0, 2, 4 and 6 to 12odlvas taken
24 hours after the last dose of mycotoxins wereinidbered. Aflatoxins potentiated the decreaseocimplement and
increase in serum aspartate aminotransferase (8&1i9e by rubratoxin. The aflatoxins did not iaseeany of the
parameters measured. A combination of partialigfied AF and purified aflatoxin and purified rtoxin B were

given to guinea pigs (g-pigs) in gelatin capsulesd] for 3 weeks (Richar@ét al, 1974). A does of 4 mg of
rubratoxin B/day/g-pig and 0.01 mg ArBquivalents/g-pig/day decreased complement agtivitAt this dose level,
aflatoxins and rubratoxin B given separately ditl cecrease complement activity; the interactioooissidered to be

>synergistic.

3.9 Patulin (PAT)
Patulin and PIA were identified in the early 1940&l screened as antimicrobials. These compoueds @vopped

from clinical studies and later classified as mggots. Reddyédt al, 1979) considered PAT and PIA, administered
parenterally, to potentiate each other and causegmary edema in dogs. These mycotoxins did raise
pulmonary edema when given individually includieghial doses. Pulmonary is considered to be guereffect of
the PAT PIA interactions. Patulin has the potérdfabeing interactive with other compounds becanifspotential
effects on the integrity of enterocytes (Mahfatdal, 2002). These effects have not been well explorédrms of

altering the toxicokinetics of concurrent mycotaxin

3.10 Zearalenone (ZEA)
Zearalenone and DON have been shown to have ititeradfects. Mice were fed diets containing 25npPpON and

10 ppm ZEA (both toxins were purified) (Pestghal, 1987). The interactive effects appear to be eaautd

~ 134 ~



decreased resistance to a challenge \higteria monocytogenesZearalenone was protective in that it reduced th
DON-induced suppression of delayed hypersensitiviBroten ¢t al, 1998) reported that RBs synergistic with
zearalenone when the levels of ZEA are high inamliture (DNA synthesis in L929 fibroblasts culjure

3.11 Mycotoxins and Other Chemicals
Aspartame has been shown to protect laboratory asifnfom OTA. Ochratoxin A (pure) was administe gt

gavageor 6 weeks to rats at a dose of 289 ug/48 hoursvkgalong with 25 mg of aspartame/48 hours/kg bw
(Belmadaniet al, 1998). The accumulation of OTA in the brain waduced by aspartame, and the number of
pyknotic cells in the hippocampus was also decokhgeconcurrent treatment with aspartame.  Irttararat study
using the same dosing regimen, aspartame prevanduction in bw over a 6 week dosing intervalu@amontet

al., 2004). Aspartame prevented glucosuria indige@TA, and decreased OTA-induced polyuria andganeimia.
Aspartame also decreased OTA-induced karyomegatliyeofenal epithelia cells. Phenylalanine has s®wnin
vivo to be interactive with OTA in preventing OTA-indeetinhibition of protein synthesis (Creppiyal,1984). The
OTA and phenylalanine were administered parenteeaitl the effective dose of phenylalanine was b@xdose of
OTA.

Chromate was considered to be additive with ClTirioreasing urinary output and the interaction sssergistic for
glucosuria (Habermaet al, 1987). Cadmium has been shown in pigs to b¢egtive of AF-induced fatty

degeneration of the liver (Osuetal, 1982).

Nitrosodimethylamine (NDMA) at 1 ppm increases dceurrence of hepatic carcinomas in rats fed taodietaining
10 ppm STG (Teraet al, 1978). Decreasing the STG to 1 ppm and incrgabie NDMA to 10 ppm and decreasing
STG to 1 ppm increased the occurrence of Leydigrasiplasia in the testicle. No neoplasms wesepked in the

rats on the diet containing just 10 ppm NDMA.

The interactions of CIT (microbial culture mateyiahd endosulfan were studied in pregnant ratg{S#al, 2007a;
2007b). Citrinin was provided in the feed at JBrpand endosulfan was givper gavageat 1 mg/kg bw. The rats
were administered CIT and endosulfan on days ®tof pregnancy and maternal toxicity was observellaternal
toxicity was more severe in the combination grouperatogenic effects were more numerous and sévene CIT -
endosulfan combination group. Rainbow trout wem diets containing dieldrin and dieldrin — AHBlendrickset

al., 1979). No increase in hepatic cancer was obdénvihe group receiving the dieldrin — AFdiet.

Increasing dietary fat has been shown to incrdasearcinogenicity of AFB(Newberneet al, 1979). Rats (male)
fed diets containing 28% beef fat and 2% or 30% @ik, or a diet containing 13% beef fat and 2%ncoit, or 15%

corn oil. The beef fat increased the lethalityAdB;. The activity of hepatic polysubstrate mixed osmgses [p-
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nitroanisole demethylase (PNA) and benzo-a-pyremdxylase (BPOH] were determined at selected timests

that had not been administered AFBThe rats fed the corn oil diets had the higlesivity of PNA. The incidence
of hepatocellular carcinoma was increased in tha od diets and the corn oil fed rats had moreunances of
cancer invading the abdomen and metastasis. T dwellular necrosis was less sever in the rathetigh corn

oil diets

Ethanol (EtOH) has been shown to potentate thetbpacity of aflatoxins (Glinsukoret al, 1978; Zimmerman,
1986). The rats were pretreated with Etf¢t gavage and then administerqebr gavagea single does of purified
AFB; at 1.0, 2.0 or 4.0 mg/kg bw. The EtOH was adnnex] at 1, 2 or 4 g/kg bw at 48, 42, 24 and 18$before
AFB; was administered. Administering EtOH to rats befthe administration of AFBincreases the hepatic
polysubstrate MFO activity, decreased hepatic giudae levels and increased the hepatotoxicityctsf@f AFB
(Toskulkacet al, 1986).

Mycotoxins are interactive with diet. Increasihg tprotein level from 20% to 30% essentially eliated the effects
of AF in broilers on a diet containing 4 ppm AFsu@e culture material added to diet) (Snathal, 1971). Low
protein level (10%) increased the toxicity of AFsgommended dietary is ~18%). A high lipid dietcfease from
2% to 16%) is protective to poultry on a diet camitey 10 ppm AFs. High levels of olive oil werket most
effective. A study was done in turkeys to investiigthe interactive effects of dietary fat with AfFmiltonet al,
1972). The source of AFs was crude rice cultuckthe fat source was cottonseed oil. Increasietquy fat to 18%
ameliorated the lethal effect of AFs and restohedserum total lipids and phospholipids.
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Psychological Concomitants of Toxigenic Mold Expose

Nancy A. Didriksen, Ph.D.
Goals and Objectives:

1. Discuss the psychological symptoms endorsed megténtly on the Psychological Symptom Checklist by
individuals exposed to toxigenic molds and conaisgevith personality test results.

2. Describe the personality test results (Clinical Kgais Questionnaire) of patients exposed to toxigemlds,
including gender differences.

3. Compare the personality test results of mold-exgp@sgients with the test results of patients exgasether
toxic/neurotoxic substances and/or who are chetyieavironmentally sensitive.

4. Discuss hypotheses regarding the personality itedinfys, with particular consideration given to tie&ationship
between neuropsychological test results and thevi@tal concomitants of toxigenic mold exposure.

5. Suggest future research regarding the long-terrahdggical impact of toxigenic mold exposure.

Several studies regarding the effects of toxigenatds on neuropsychological functioning of expogetividuals
have also examined personality and behavioral guitaats (Baldo et. al., [2002] Crago et. al., [2D0einhard et.
at. [2007]). The personality and behavioral tesadd 78 patients reporting primary mold exposwwese examined
by this investigator in addition to neuropsychotagitest data (mean age 47.41, mean educationel 16:46),
primarily referred to this office for neuropsychgical assessment by physicians for treatment phgnpirposes and
associated with disability and litigation issuesrd®nality assessment is a component of a compsizieen
neuropsychological evaluation to determine the hpébrain injury on psychological functioning.

Patients reported exposure to a variety of toxigemiolds, including Alternaria, Aspergillus, Stacbifys,
Cladosporium, and others with the duration of expesanging from less than one month to more ti&ayehrs. The
amount of time elapsed between exposure and ei@iuainged from 0 to 67 months.

Patients are required to complete three symptorskiises (Physical, Psychological, Neurocognitivejop to the
evaluation. The most frequently reported symptoansain quite similar to those reported in two eadiedies of the
effects of toxigenic molds. These include fatigley energy, muscle weakness, difficulty remainingeap,
headaches, sinus discomfort, aches and pains,greatems, sexual dysfunction (primarily decredgsdo), present
performance inferior to prior performance or lewdl functioning, “This is not me”, “cloudy, foggy,pacey”,
difficulty getting started in the morning, worry@lt bodily dysfunction, tension, decreased copiititg, feeling of
losing control of one’s life and destiny, loss aferest in activities, lowered self-confidence, rdased attention,
concentration, memory, and comprehension, namind w&mrd-finding problems, intellectual inefficiency,
distractibility, loss of organizational skills, at@sing train of thought.

Approximately 50 percent of these patients reponegysychiatric history prior to mold exposure. Theainder of
the patients reported primarily intermittent psylolgical/psychiatric intervention associated withrita difficulties,
physical illness, and grief issues.

The Clinical Analysis Questionnaire, a 272-itenf-seport questionnaire developed by Cattell etwals utilized to
assess personality/behavioral functioning. The CA@like the Minnesota Multiphasic Personality Integ
(MMPI), measures 16 normal personality traits idiidn to 12 clinical factors, including seven degsion scales.
This instrument yields standard-ten scores ranigetgreen one and ten (mean = 5.5, SD = 2).
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Test results are quite similar to a population ofnmal adults used for the standardization sample.shbres
measuring the 16 normal personality traits diffeseghificantly from the normative sample. Scorestfe exposed
females suggested a tendency toward greater de¢attfnom others, decreased coping ability, greaterformity,
conscientiousness, persistence, social awarenasoaservatism, as well as greater pessimism auatioo. Scores
for the exposed males indicated a somewhat higbgreé of tension, frustration, and impatience a$ asegreater
restraint, caution, and social awareness, and dilred coping ability.

Examining the clinical factors, both males and flmdad a significantly greater number of somatimplaints, as
would be expected, and depression associated athehergy and fatigue, compared with the normagnaip. A
trend toward a greater degree of confusion andnifsimed self-confidence and self-esteem is alsccated. Both
groups had a tendency toward greater difficultyrfiolating ideas into verbal expression, less ofra¢acy toward
uninhibited behavior, and greater compassion foerst No significant differences were noted betwsmres of the
present study and those of a prior study which exedhthe CAQ scores of patients exposed to a yawoét
neurotoxins and/or who were chemically/environmigntensitive and referred for neuropsychologicaessment.

Patients have reported a variety of stressors eedowith exposure to toxigenic molds, includingysical illness,
environmental sensitivity, disability, loss of homgelongings, health, etc., uncertain future, foiahconstraints,
social isolation, loss of personal freedom, lackuaflerstanding by significant others, and cogniiimpairment.
Neuropsychological test results are quite simitatvwto prior studies examining neurocognitive teastad Greatest
impairment is observed on measures of higher @brfienctions, including the Category Test and trectiial
Performance Test. The mean General Neuropsychalogieficit Scale score of the Halstead-Reitan
Neuropsychological Test Battery indicating seveotympairment of brain-related abilities, fallsanmildly impaired
range. The mean Impairment Index indicating thesidency of impairment falls in a low normal range.

General intellectual functioning is in the averagdigh average ranges. Mean scores on the Wed¥isimory Scale
— Il measuring immediate and delayed verbal astialimemory as well as high-level attention andceatration
abilities fall in the average ranges. Greater impant is typically observed on measures of incidlemtemory. All
patients, with one exception, scored well withimmal limits on a test of motivation and effort.

Conclusions:

The personality and behavioral concomitants ofidviduals exposed to a variety of toxigenic molere assessed
using the Clinical Analysis Questionnaire, a 2'&mtself-report questionnaire as well as the Psygjicdl Symptom
Checklist. The most frequently reported symptomshenchecklist were virtually identical to two pristudies. CAQ
test results were also virtually identical to aopristudy examining the data of 162 individuals esqub to
toxic/neurotoxic substances and/or who reportedmated/environmental sensitivity. CAQ results weret n
significantly different from those of the normatiggoup, with the exception of a greater number aatic
complaints and greater depression associated atigjuE as would be expected in physically-ill indials. Results
suggest generally good psychological health andcansistent with self-reported symptoms associatgld toxic
exposure.

Variables which may affect psychological and neagmitive test results include frequency, intensityd duration of
exposure, individual susceptibility, sensitivity thfe CAQ, and the relatively small sample sizeadidlition to the
length of time elapsed from exposure to assessamghthe type of exposure. Possible factors attergtite adverse
effects of exposure on psychological functioninglude return to gainful employment, financial argyghosocial
support, improvement in all areas of functioninteafeaving the toxic environment, strong spiritbalief system,
and appropriate treatment with an environmentalioneel specialist.
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Abstract;

Mold and Mycotoxins exposure impacts the patieabsity to get his/her nutrients out of their fodeéixposure often
also leads to a poor food intake and an overretiamt supplements. Most patients have food allergiestein
malnutrition, mineral deficits, digestive upsetadting, gas, acid reflux, etc.), poor detoxificatiand imbalance in
the intestinal flora. This presentation will shoat instructions are used, and how they are exgildio the patients
in order to help them restore their digestive aatbxl capabilities. This is one component of theitrition recovery
program at the Environmental Health Center-Dallas.
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< Table 1,7, Gastrointestinal Hormmones: Their Locations and Effacts

: v Intestinal
Location snd effect SRR ey
Casirointesting Location of Secratory Motor activily Growth and paraccine
hormone secratory cells [+ and =} [+ and —)° [+ and —) actlvitics
Gaztrin Stomach and Stomach (pylocic antrum) Slomach + Gaslric mucosa +
dusdanum ++++ {HCI, pepsin) {gallbladdar +)"
[pancreas and enzymes +3¢
|gellbladder bile + &
Chaolecystakinine Duodenum and Puficreas ++++ (enzymes Cellbladder ++ 4 Pepcreas +
jejunum and HOOL") finsulin + )¢ Intesting +4/0 Upper small
[intesting 4+ Stomach ——* intesting + 7
Eecretin® Duedenum and Pancreas ++++ (MO0, and  [nfestine —/0 Upper small
jejunum BOZYMES] Stomach ——+ intesting =
Biliary tract ++
Wasonctive intestingl Intesting Pancreas + -+ + [enzymes) Stomach ——— Small intesting ——,
paptidesf Bile +- Small intesline vasodilation
[ntesting + 4 [enzymes)
Stornach ==
Enteroglucagon Intaztinge Penceense + (insulin Intesline ———
released]
Castrointestinal Intestine Stomach ——— Upper amall
inhibitory peptide Inlesting + (enaymes) intestine + ¢
Pancreas + (insulin releesed)
Matliins! Intesting Stomech ++ 4+
intestne ++++
Pencreatic polypeptide Pancreas — 7 s T
Bomatestatin Salival/s Throvughout Gl tragt —— ? ? Inhibitory of
Throuvghaout intesting paracting effects
Bombesine Upper small Throvghout GI wact + 7 p: 7
intestine [from [redease of gasirin)
TLLEOTLS]
Meurotensin® Lower small ? T 3
Intestine
Glucagon-like Lowsr small i Stomach — - 7 [==]
peptidess intesting, colon
Meuromeadin K/ Small intestine 1 Intestine ++ {atropine i)
Substance P (reuronal and resistant contractions)
andacring cells]
Enkephalins® Theoughoul small ? 1 ¥ - (acetylcholine
intestine releasa)
Endarphins® Small intestins GI tract —— Gl tract —— ] -=1

(endocring cells)

Sousee: Modified feom Grosaman [1978) and Wilson and Gresme (1908),

* 4+, stimulatory; =, ishibitory: 0, no changes.
" Parhaps af unphysiolngic concentrations (1).

¢ Alse founed inbrain,

* Potentiates blood aming ecid elfect (Liddle ot al., 1968).
* Decreases stomach emplying (Gresn et ol, 1988 Liddle &t &), 1988; Moran and MeHugh, 1982),
1 Peptide neurotransmittess.
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Disclosure Form: None

SPEECH TITLE:*Mould Remediation in Hospitals”

At the end of this Presentation, the participamusth be able to:

1. How occupant health symptoms are related to mowdgmation.

2. Innovative methods of conducting a mould sample
3. Proper remediation procedure for mould mitigation.
The American Environmental Health Foundation and tUniversity of North Texas Health Science Cerdenat

responsible for the contents of this presentat®EHF has not altered or modified the contents ef itiformatior
provided by this speaker.
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Name:Professor Tang G. Lee
SPEECH #2

Mould remediation in hospitals

As occupants in a hospital, patients are more ptibbe to air contaminants as well as biologicatrtg dispersing
throughout the premise. Exposed patient can bedibraed require medical intervention. At that stagfetheir life,

they have become environmentally sensitive and ldhbe placed in a environment that do not comprentieeir

health. Unfortunately the hospital environment eorg more substances than can be expected in iaa off home
environment.

When the hospital also experience water intrudlonding or water leaks, it can seriously compraertise health and
safety of the patient, and other occupants sudtadsand physicians. Micro-organism growth canpagate if the
water is not addressed quickly and effectively.

This presentation examines how water from constmdctivity and lack of maintenance in one hodpitaated a
condition whereby an entire wing had to be closedl the effort to remediate the moulds. It examithesprocedure
for proper mould remediation including protectidnamrkers, occupants, and visitors. Recognising mhaintenance
staff cannot continually address water leaks inftltere, the water lines were redesigned and boiknsure leak
proof, if that is even possible. Anticipating thatdtical areas of leaks such as at joints and walvél likely leak
someday in the future, the hospital included dapgpunderneath. This is an extraordinary and expgenseasure to
prevent water leaks at plumbing lines was consiiemrthwhile to protect the health of occupanthaspital.

References.

Canadian Construction Association. CCA 82 - Mouldidélines for the Canadian Construction Indust®004.
http:/www.cca-acc.com/documents/electronic/cca@He@.pdf available from http://www.cca-acc.com/idbu

U.S.Environmental Protection Agency Office of AmdaRadiation Indoor Environments Division. Mold Redration
in Schools and Commercial Buildings. US EPA . 20@&w.epa.gov/iag/molds/graphics/moldremediation. pdf

Savilahti R, Uitti J, Laippala P, Husman T, RotoRespiratory morbidity among children following cesmtion of a
water-damaged schodrch Environ Health2000;55:405-410.

Silicato, S.R. Mold Remediation: A Practical Appeba In Mold, Moisture, Misery and Money, Myth — Blu
Management. BETEC 2004 Summer Symposium, BuildimgrBnment and Thermal Envelope Council, a couafcil
the National Institute of Building Sciences. Ommi€ago Hotel, Chicago, IL, July 15 — 16, 2004.
http://www.nibs.org/BETEC/M6/13-Silicato_Mold-Remation.pdf

Mold Remediation- Minimum Precautions 02 85 10-12, National Masteredation. Public Works and
Government Services Canada. http://www.pwgsc.guesicontent/whoweare-e.html

~ 151~



Objectives & Notes
Kou Sakabe, M.D., Ph.D.

Environmental Medical Center

The Kitasato Institute, Kitasato University
4-3-18 Seijo

Setagaya, Tokyo 157-0066

Japan

Training:

Current Job Description:

Current Faculty Appointments:
Medical School/ University Attended
Internship:

Residency:

Board Certifications:

Other Information: (including titles of books ortiales

you have recently written):

Disclosure Form:

Date of talk:  Saturday, June 21, 2008, 4:15pm

Phone: 81-3-5490-2366
Fax: 81-3-3442-4603
Email: sakabek@pharm.kitasato-u.ac.jp

Environmental Toxicologist
Professor of Publaath and Clinical Ecology

Tokai University School of Medicine
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SPEECH TITLE*Clinical Study on MVOC, with Special Reference toChemical Sensitivity”

At the end of this Presentation, the participamusth be able to:

1. Microbial volatile organic compounds (MVOC) causdterations in brain functions.

2. Understand the role of neuro-ophthalmological exatibns in MVOC- hypersensitive patients.

3. The results support the hypothesis that MVOC expoptomotes chemical sensitivity.

The American Environmental Health Foundation and University of North Texas Health Science Cerdenat
responsible for the contents of this presentat®BEHF has not altered or modified the contents ef itiiormation
provided by this speaker.
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Clinical Study on MVOC, with Special Reference to Gemical Sensitivity

Kou Sakabe, M.D., Ph.D.

Department of Public Health, Molecular ToxicologyeClinical Ecology,
Kitasato University School of Pharmaceutical Scesnd okyo
Professor, Graduate School of Pharmaceutical SesehkGtasato University
Director, Environmental Medical Center-Tokyo, Thigasato Institute
5-9-1 Shirokane, Minatoku, Tokyo 108-8641, Japan
E-mail: sakabek@pharm.kitasato-u.ac.jp

Microbial volatile organic compounds (MVOC) in camtrations found in both the work and home envirents
may influence central/autonomic nervous functionWe investigated the prevalence of hypersengitivitpatients
with chemical sensitivity mainly exposed to MVOC.eWised neuro-ophthalmological examinations, ndearied
oxygen monitoring (NIRO) and questionnaires to gtlid exposed patients. The results obtained afellasvs: 1)
Disturbance of the visual modulation transfer fimtiwas detected in 9 of 12 cases. 2) Abnormalriigslin electro-
pupillography (an objective estimation of light cgan of the pupil) were detected in 10 of 12 cagysAbnormal
smooth pursuit eye movement was detected in 12 eb%es. 4) Abnormalities in the accommodationtfan®f eye
focusing and in the blood flow of the brain BWMIRO were often detected. These findings suggestetl tha
central/autonomic nervous system of MVOC-hyperdmmsipatients was mostly deranged and those neuro-
ophtalmological examination could show positivedfirgs.

Keywords:MVOC, chemical sensitivity, nervous system, aidyidn, neuro-opthalmology
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At the end of this Presentation, the participawiusth be able to:

1. Know the mycotoxins produced by these fungi

2. Understand the environmental conditions under wttielse fungi infect plants and produce mycotoxiifs

3. Understand where and when humans are exposedsi rtigotoxins

The American Environmental Health Foundation arelthiversity of North Texas Health Science Cergeoi

responsible for the contents of this presentathdaHF has not altered or modified the contents efitiiormation
provided by this speaker.

~ 154 ~



Fungal Plant Pathogens: Mycotoxins
Barry J. Jacobsen
Professor of Plant Pathology, Montana State Usityer

Fungi that produce mycotoxins are called toxigdaimgi. The toxigenic fungi do not produce mycotmx
after they have been ingested by animals and humaogigenic fungi cause diseases in corn, cerasaigheans,
sorghum, peanuts, silage and other food, feed aopsy in the field, or cause decay in these codities during
delays in harvest, in storage and during transpontaDevelopment of disease in the field requieetavorable
environment for fungal infection, a susceptibleth@ant and a virulent pathogen. In the post hstremvironment
mycotoxins are produced by storage molds only urdeditions favorable for the growth of the toxiregucing
fungus or fungi. Mycotoxins can be found in anynzad feedstuff or human foodstuff that has previpssipported
growth of toxigenic fungi. Because a commodity ldosupport the growth of multiple fungi the presenaf
mycotoxin mixtures are probably the rule not theeption. It is estimated that there may be 20,@03a0,000
unique mycotoxins and relatively few (<50) haverbeell characterized. These toxins can be foungdratessed
foods and feeds produced from contaminated feekistoEungal genera that commonly cause infectioribe field
include: Fusarium, Claviceps, Aspergillus, and Altgia. Fungal genera associated with post hamvgsbtoxin
production pathology primarily involve only fungi the generdspergillus, Penicillium

Field Molds

Toxigenic Fusarium sp. cause ear and kernel btom and sorghum and head blights of cereal grain
(wheat, barley, rye, oats). Infections by graminearum (Gibberella zeaednd closely related species
including F. crookwellense, F. culmorum, F. equisatidF. semitectumgenerally occur when wet condition
at anthesis or shortly thereafter favor infectidndeveloping grains or seeds. These fungi prodiga@alenone,
zearalenol and trichothecenes such as nivalenaxydvalenol (DON, Vomitoxin), monoacetoxyscirpenol
(MAS), diacetoxyscirpenol (DAS) T-2,and HT-2. Funisins are produced by. verticillioides
(moniliformae) F. proliferatumand eleven othdfusariumspecies. These fungi cause ear and kernel rateraf
and sorghum grown under drought stress and ingebfib damage to kernels. Production of the tribkoene
mycotoxins commonly occurs where harvest is deldyediet weather or where potatoes are bruised glinamvest
or handling. Species involved are typically gramineraum, F. poae, F. sporotrichioidesid F. sambucium
(potatoes). These fungi can continue expand irdfestuntil grain moistures are below 20%.

Field infection byAspergillus flavusandA. parasiticusoccurs after anthesis and can continue until goain
seed moistures are > 16-18%. Infection is genedidpendent on drought and insect or hail damagats of corn
and seed pods or peanuts or cotton. These fundupeathe mycotoxins: Aflatoxins;B,, G;, and G,

The mycotoxins alternariol, alternariol methyl exstaltenuene, alterntoxin and tenuazonic acid Hmen
found in wheat where wet weather delayed harvestlaa fungiAlternaria alternata A. triticina and perhaps some
otherAlternaria spp. grow saprophetes on glumes and grain of vdrehbarley. These fungi grow only when grain is
in equilibrium with 95 to 100 % relative humidity ® 22% moisture.

Ergot caused by the fung@aviceps purpureajiffers from other mycotoxicoses, in that the myoaris are
present in the developing and mature sclerotisheffungus. The mycotoxicosis occurs when the esgtarotia
(fungal tissue) are consumed. Ergot is a diseaserefl crops and many grasses, that is favoreddlywet weather
during flowering. While ergot is most common in ied triticale, it does occur on wheat and occadipion barley.

It is relatively uncommon in oats. The mature, drgot sclerotia are brittle and break during gtzémdling. The
broken sclerotia are found in screenings. Erdictlaids (variety of ergopeptine and clavine alkas) are found in
the ergot sclerotia.

Storage Molds
Storage molds include several species in the geksargillus and Penicillium. These fungi can grawower water
availability than the field molds. The equilibriumoisture contents of common grains, seeds, fegdnents and
foods that support the growth of storage moldggaren in Table 1.

Table 1. The equilibrium moisture contents of comngpains, seeds, feed ingredients and foods thaiostithe
growth of toxigenic storage molds in the fungal g@nAspergillus and Penicillium at %5
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Equilibrium Corn, sorghum, | Soybeans, flax | Sunflower, Toxigenic Fungi

relative humidity | starchy cereal seed safflower,
seeds, mustard, and
buckwheat, dry canola seeds,
beans, peas, peanuts and
lentils, defatted copra
soybean and
cottonseed

meals, alfalfa
and most feed

pellets

70-75% 13-15% 13-14% 6.0-8.0 Aspergillus
glaucus

75-80% 14.5-16.0 14-16 7-8 A. ochraceus
plusA. glaucus

80-85% 16-18 15-17 8-10 A. flavus, A.
versicolor,
Penicilliumsp.
plus above

85-90% 18-20 17-19 10-12 A. fumigatus,
Penicilliumsp.
plus above

Mycotoxins formed by Aspergillus sp. include aftates and sterigmatocystin. Aflatoxins have beeeviusly
discussed. Sterigmatocystin is produced by sev&spkrgillusspecies includingA. versicolo, A. fumigatus, A.
nidulellus, A .terreus, A. sydowii, members of thA. glaucus group with Eurotiumperfect stages. This mycotoxin
is considered to be important in stored wheat ahdracereals in Canada but is rarely tested fatedected in the
U.S. The molds involved are important in detetiora of stored grains and seeds in both tempenadetrpical
regions worldwide. It is likely that these commoapsophytes will be found in starchy cereal graitwrexl at
moistures in excess of an equilibrium with 70-7%%&tive humidity or ~14-15% moisture.

Ochratoxins (A, B, C) are primarily produced Agpergillus alutaceusar. alutaceus(syn. A. ochraceous
Penicillium verrucosun{Dierckx) and P. viridicatum(Westling). Several othekspergillusand Penicillium species
have been reported to produce one or more of theatixins. Ochratoxin A is the most common andtrstgdied,
and has been found in dry beans, peanuts, bartesatwgrain in all milled fractions, and has beentdied in bread
and pasta products, meats and cheese PEneillium species are the most important in temperate aiisnahdA.
alutaceusvar. alutaceusin tropical climates. All of these fungi grow umdstorage conditions when in equilibrium
with 80 to 85% moisture (~16 to 18% for starchyee¢igrains) and when temperatures are as low%s 6@hratoxin
A contamination byPenicillium spp. is common where grain is lodged and wet vezadblays harvest in temperate
climates. Citrinin and Penicillic acid (PA) havedn identified in all cereal grains and PA has &lsen found in
stored corn and dry beans. These toxins are tjypfcaind where harvest is delayed by wet weathérere insect or
bird damage occurs or where crops have been imgyogtered. Barley produced in northerly climaieshe most
likely to be affected. Citrinin is produced By citrinumand PA byP. viridicatumand several othd?enicillium spp.
Luteoshyrin and rubratoxin are producedmyicelandicumandP. rubrumrespectively and these toxins are found in
rice or cereal grains stored improperly. Patulifioisnd in apples decayed By urticae, P. expansum, P. clavirome
andA. clavatusDecay by these fungi typically occurs in storagerdharvest, although infections can occur on fruit
injured by birds, insects or hail. Patulin can ®&ioaally be found in improperly stored cereal gsabut is more
commonly found in apple juice and apple sauce.

It should be noted that the aforementioned storagkls and some species of Aspergillus that grow at
moistures in equilibrium with less than 65-70% tigka humidity all produce heat and moisture as pobsl of their
metabolism. Increased heat allows for more rapavth rates and increased moistures allow for ofbagi to
follow in succession. Because of this the safétgtorage of any commodity is dependent on tempegadnd the
highest moisture of seeds and foreign material dweeeds, etc) in the storage-not the average meistiThe
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presence of grain damaged by field molds or mechhequipment, grain storage insects or rodenisalgid increase
storage risk
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At the end of this Presentation, the participawiusth be able to:

1. To understand shakingtremors as rhythmical involuntary muscle movemeh&t have two qualitie
frequency (Hertz) and acceleration, amplitude (dyav

2. To recognize that positions make a preliminaryrdgdin of tremors

Resting
Contraction
Posture

Intention

3. Consider the causes of tremor and relate thesscilbation while standing called sway
Major chemical causes are PCBsSHsolvents, chlorine and ammonia

The American Environmental Health Foundation ane tniversity of North Texas Health Science Cergenat
responsible for the contents of this presentatd™BHF has not altered or modified the contentghaf informatior
provided by this speaker.
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MEASURING TREMORS

KAYE H. KILBURN MD
BRADFORD E. HANSCOM
NEURO-TEST INC,
Pasadena, California USA
91107

SUMMARY : Accelerometers measure vibrations such as hurearots that are unconscious fine movements, which
are increased or exaggerated in Parkinson’s diséfsgtington’s disease and other disorders. Weigho that
objective quantitative measurements of movemenplitude and frequencies would aid understanding faelg in
the search for causes and associations. Two sedsiriges were assembled, programmed and connextagd-top
computers.

METHODS: For one minute patients make a fist aeag fingers or squeezed to contract muscles YiGefimes at
10 second intervals. Adults (46) and childrenbeing evaluated for neurobehavioral effects ofribals stood
relaxed with the right arm out stretched and tibédlarger sensor between thumb and fingers . Bhegezed and
relaxed for three seconds every 10 seconds. Tleatinelerometer was mounted on the middle fingat kiung
vertically while the subjects made a fist or sprtreadr fingers 6 times.

RESULTS: Both devices, in adults and children, showed acbpattern of fine 1-2 mm (0.14 to 0.28g) tremors
(waves) at 18-24/sec and coarse 5 to 25 mm wavdstat8/secHz. Muscle contractions to simulate ntiemal
movements, increased tremor amplitude and redwded to 4 to 7/sec. Frequencies during relaxafiien aaking a
fist or spreading the fingers were unchanged builitudes decreased for several seconds. Childnelerul3 years
of age had rates and amplitudes like adults. Eighdren with autism syndrome disorder had 4 tozowaves at 0.14
t00.28 g except one had an amplitude of 0.98 g.aah@ year old boy witfiourette’s Syndromkad a fixed 4-5/sec
pattern. Chemically impaired adults with tremor Isholw 5-6/sec high amplitude waves. Six had exthemeapid
rates, multiples by 2 or 3 with large amplituded arescendo-decrescendo periodicity occurred ithérs.
CONCLUSIONS: We conclude that the smaller device is more comve and flexible. Compacting the recorded
signal helps make measurements and recognize rmtt€remor rate may increase from childhood to adg.
Suggested uses beyond diagnosis are evaluatinmaeband trends across time.

BACKGROUND: Tremor is a movement, regular or rhythmic ostidla of the body around a fixed point
accentuated to recognition by outstretching the amch extending the fingers? Physiologically it has been thought
to be a passive vibration of the heart, a ballstdiograph, but the rate of 3 to 11 per secondadast. Also it could
be an oscillation to maintain erect posture, aardrof sway.

Ataxic or intention tremor occurs during movemasitabsent at rest and is largely in one plane&tr2erruptions of
forward movement per secorid.We found 6 was the usual frequency with a rangetof6.)

Postural or action tremors are exaggerated by mvaanice of position and are thought to reflect inéities of
strength and timing of opposing muscle groups.nibms are associated with fright, anxiety, hyperidism, lithium
administration and other toxic states. These gelaocaine and amphetamines and withdrawal fromhalcand
other sedative-hypnotic drugs or by administeripipephrine or other beta-adrenergic agonists iemausly*

Tremor measurements need to record rate in cyelesqrond,( Hertz) and movement in force of grafgyn the x
and y axes and a sensitive recorder, CRO or compatérack movements in time. We used two devited
faithfully recorded gravity -g- and time with fidigl . * despite differences in their size and mass. Wmsh to
observe and record at 1 second per screen widtlt@amgacted the records to 10 seconds in each 13trgmthat
facilitated recognition of the patterns and measard.

METHODS. Patients were measured while under going netimberal evaluation for effects of chemical expasur
There were 46 adults; agest®072 and 12 children; age 6 to 19 years old. Eupes were to hydrogen sulfide gas in
13, to PCB’'s in 13 and to mold/mycotoxin in 13. dwadults were exposed to phosgene, two to
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dibromochloropropane (DBCP), and one to cyanideahdr organic chemicals. One was exposed to gligzinyde
and one to methylene chloride. Eight children resived Terbutaline in utero via one mother far igcolytic effect
and in the other to treat asthma.

We used the Analog Devices ADXL322 on-chip acceterter, .>* Figure 1, that is on a single monolith silicon
wafer suspended on polysilicon springs. It hasi@ammachined surface sensory and signal conditgiircuitry
with open-loop measurement architecture so thaogpavoltages are proportional to acceleration frtiva static
state. Deflections are detected with a differérd@pacitor with plates attached to the moving neasd the fixed
plates. Plates are driven by 180 out-of-phasersquares that produce output square waves whicpragortional
to acceleration. The signal is rectified to detesrthe direction of acceleration. Design includedemodulator,
amplifier, resistor and capacitor to improve reioly avoid quantization error and temperature drgstis. X and Y
axes are recorded. The larger detector is held/deat the thumb and fingers of the dominant arm. filmg
measurement device of 1 x 1 x 0.4 cm is tapetiegtoximal phalange of th&’3finger with the dominant arm out
stretched and the finger passively flexed. Rexavdre made for 60 seconds with contraction, mafistgor
spreading the fingers for 3 seconds at 10 secotmivals. Rate of tremor movements per second(zHerd
amplitude in force of gravity _(gwere recorded.

OBSERVATIONS Frequencies of movement events per second ag ez} for adults varied from 3 to 11 Hz for
large waves and from 12 to 32 Hz for small wavegufeés 2 to 4 Amplitudes varied from 0.14 to 3.&rgl were
largest in tremulous subjects. Characteristic @iogs are shown in figures 5 to 7. However, cordiraufast 24 to 32
Hz low g activity occurred in 5 PCB exposed peapte was accentuated by weak muscle contractionsune by
grip strength in one, Figure 8. Conscious contoaictlid not reduce g activity in tremulous subjedtspite their
feeling that it inhibited tremor.

In 12 children age gradients were not observeddrge wave rates varied from 4 to 10 Hz while Ismvaves were
from 12 to 25 Hz. Amplitude varied from 0.14 td® g with occasional peaks of .12 g.

Nine adults with chemical exposure had obvious tresmin 6 large waves of 1.8, 2.24, 2.5, 2.8, 3ykege at 6 t010
Hz and 3 with 1.12,1.4,1.4 g were 7 to 11 Hz.68umpposed on large waves were small and fast BD tdz waves,
were 0.14 to 0.42 g with a medians of 20 Hz ad@@®.

Accelerometers offer advantages over earlier nichhmethods for measuring motions of the hand. They
should be particularly useful for studying effeofsmercury ®’and arsenié. Perhaps they will also help under stand
shivering and action (intention) tremops. Frequency in HZ becomes precise and amplitudesisived in g to see
trends over time and responses to therapy ed. dpjdicable to cerebellar ataxia and chemicallyugeti motion
disorders and those from mycotoxins.

CONCLUSIONS
1.Tremors are measured by their rates in Hertzaandleration in gravity (milli g).

2.The procedure is easy, clinically useful and cibje for initial evaluations, trends over time apffects of
interventions.

3. Associations of tremor parameters with body rega(speed of sway), vibration threshold, weakraegs other
measurements need explored.
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SPEECH TITLEPlasma Volume Determinations & Other Nuclear Medigne Magic”

At the end of this Presentation, the participawiusth be able to:

1. Understand dilutional methodology for nuclear madidests

2. Understand the relevance of plasma volume to eapilhtegrity

3. Understand the expectations of abnormal examsvimammental ilinesses

The American Environmental Health Foundation ane tniversity of North Texas Health Science Cergenat
responsible for the contents of this presentatd™BHF has not altered or modified the contents ef itiformatior
provided by this speaker.
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Plasma Volume Determination and Environmental isea
by Theodore R. Simon, M.D.

Objectives
Understand dilutional methodology for nuclear magidests.

This examination uses a straightforward diluticleahnique to solve the standard formula:

_ { KnoanoIunEXUnknoanotumeActiviy)
U n knOWﬂVClll me= \ KnownVoluneActivity

The laboratory is supplied with human serum albutaéeled with iodine-125 {{?]HAS) in a sterile, nonpyrogenic
form suitable for injection in humans. Approximgtene milliliter of that material is injected intan antecubital
vein. Approximately 10 and 20 minutes thereafsiuplicate blood samples are withdrawn from the gfipo
antecubital vein. The plasma is removed by inmgitlotting with EDTA and subsequent centrifugatioOver the
twenty-minute time period, normal patients are kndw have a monoexponential, monophasic clearaht@aeer.
The weighed plasma samples are counted in a $afiiii detector calibrated for iodine-125. Thisivty in the two
samples can then be back-corrected using the sthnaanoexponential formula to calculate the agtiwt the time
of injection. That radioactivity measured per ifiilr per minute is then compared to the radioatstiin a known
dilution of the stock FJHAS. This yields the plasma volume of the patien

Objectives
Understand the relevance of plasma volume to eapiihtegrity.

As we learned under the first Objective, the resaftthis test depend upon a monoexponential detagtivity over
the twenty-minute interval of measurement. If #apr integrity is severely compromised causingidapnd
significant third space shunting, the assumptiomissatisfied.

Objectives
Understand the expectations of abnormal examirafioenvironmental illness.

A hallmark of environmental illnesses is capilldegkage. Thus abnormally low plasma volumes ape@ed in
these patients, both from an absolute and a kis&imedpoint. Absolutely, the third space shuntmakes it difficult
to maintain a normal plasma volume. Kineticallye tusual monoexponential clearance is supplemdytedck of
capillary integrity.

We have examined this finding in two groups of gatis. The first group consists of patients witthostatic
hypotension from various causes generally assatiatth cardiac disease. The second group consfspatients
with exposure to mold. Both groups have at Idastytsubjects. These findings illustrate the efffef environmental
disease on plasma cell volume.
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SPEECH TITLEToxic Mold Syndrome, Part II”

Date of talk:  Sunday, June 22, 2008, 9:30am

Phone: 716/833-2213
Fax: 716/833-2244
Email: aehcwny@juno.com

Director/President of Allergy and Environmental Hea
Center Buffalo

Assistant Profesgd?adiatrics Suny Buffalo
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Bexar County Hospital, San Antonio, TX
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American Board of PediatricAmerican Board of
Environmental Medicine
1) Comprehensive approach to Treating Autism and
ADHD. Pre Pilot Study. Journal of Alternative and
Complementary Medicine, October 2007. 2) Nutritiona
and Environmental Approaches to Preventing and
Treating Autism and ADHD Review
None

At the end of this Presentation, the participaoiusth be able to:

1. Learn comprehensive environmental evaluation iomically ill patient

2. Identify Mold — Mycotoxin as triggers in Atopic Dreatitis

3. ldentify food triggers in Atopic Dermatitis and Asha

4. How to treat mold sensitivity

The American Environmental Health Foundation and tUniversity of North Texas Health Science Cerdenat
responsible for the contents of this presentatid™BHF has nofaltered or modified the contents of the informa
provided by this speaker.
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Independent Medical Examiner

Mixed Mold Mycotoxicosis: Immunological Changes in

Humans Following Exposure in Water-Damaged

Buildings M.R. Gray, J.D. Thrasher, B.R. Crago, R.A.

Madison, L. Arnold, A.W. Campbell, A. Vojdani;

Psychological, Neuropsychological, and Electroczati

Effects of Mixed Mold ExposurB.R. Crago, M.R. Gray,

L.A. Nelson, M. Dauvis, L. Arnold, J.D. Thrashéteural

Autoantibodies and Neurophysiologic Abnormaliti@s i

Patients Exposed to Molds in Water-Damaged Buikling

A.W. Campbell, J.D. Thrasher, R.A. Madison, A.

Vojdani, M.R. Gray, Al Johnson; and more.

Cialis for toxic Encephalopathy; cantrindicated for

patients with ASHD

SPEECH TITLEMolds and Mycotoxins: Quintessential Synergists”

At the end of this Presentation, the participawiusth be able to:

Recognize diverse multiorgan effects of mycotoxins.

Appreciate depth of risk from indoor mold amplifiicen.

Understand the role for sequestering agents andxafants in the treatment of mixed mc

mycotoxicosis.

The Anerican Environmental Health Foundation and the unsity of North Texas Health Science Center is
responsible for the contents of this presentat®EHF has not altered or modified the contents ef itiformatior
provided by this speaker.
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SPEECH TITLEScreening Test for Nervous System Injury”

At the end of this Presentation, the participawiusth be able to:
1. Chemical —Induced injury to the nervous system
2. Biomarkers for nervous system injury

3. Case studies of screening nervous system chemidatéd injury in humans

The American Environmental Health Foundation and tniversity of North Texas Health Science Ceigenot
responsible for the contents of this presentatd™BHF has not altered or modified the contents ef itiformatior
provided by this speaker.
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