NEW INSIGHTS INTO THE PATHOPHYSIOLOGY
AND TREATMENT OF CFS

SUMMARY OF A PRESENTATION BY PAUL CHENEY, M.D., Ph.D.
Sponsored by the CFIDS and FMS Support Group of Dallas-Fort Worth
Videotaped in Dallas, Texas, October, 2001
(Go towww.virtualhometown.com/dfwcfids to see if the video is still available.)

Summary by Linda Sleffédleffel@netexp.net
CFIDS/FMS Support Group of Central Ohio
August, 2002

Dr. Cheneyand his partner, Daniel Peterson,M.D., treated hundredsof patientswith
chronic fatigue and immunedysfunctionsyndrome(CFIDS) during the outbreakin the Lake
Tahoe area of California and Nevadain 1984 and 1985. The medical and research
establishmentreatedDr. Cheney'stlinical observationsand laboratory findingswith derision,
but he continuedhis effortsto understandand treat the disease. He wasa foundingdirector of
the AmericanAssociationfor Chronic Fatigue SyndromgAACFS)and has held positionsat
several academicand research institutions. He was selectedto chair a select panel of
nationally-knownclinicians to discussreatmentat the 1998 AACFSConference.He hasgiven
lectureson CFIDS aroundthe world. He haswritten or co-writtennumerouublicationsand
made scientific presentationson immunology, virology, clinical epidemiology,metabolism,
neuropsychiatryneuroendocrinologyexercisephysiology,computerizedEG brain mapping,
andclinical trials of Ampligen. His clinic in North Carolina specializesn CFIDStreatmentand
research. He hastreatedmorethan 5,000CFIDS patientsin thelast 15 years. (Chene)Clinic:
910-457-7133;fax, 910-457-7136;P.0. Box 3218, 86 KeelsonRow, Bald Head Island NC
28461 http://www.fnmedcenter.com/ccis)

This is not a transcript of the videotape. It is an attemptto restatethe informationin it
assimplyandclearly aspossible. It is intendedo helpviewersunderstandhevideoandalsoto
makethe information availableto thosewho havenot seenthe video. Somematerial from the
guestionand answersessiomat the end of the videois includedwith earlier discussionof the
samesubject. Questionmarksindicate pointswherea word wasinaudibleor a referencecould
not be understood. Addedmaterial, shownin brackets,is either generalknowledgeor comes
from standardreferencesources. Someof it comesfrom the websiteof the CFIDS and FMS
SupportGroup of Dallas-Fort Worth at: www.virtualhometown.com/dfwcfids Thiswebsiteis
an excellent source of detailed information about Dr. Cheney's research and treatment program.

Dr. Cheney'sslideswere editeddirectly into this video. Unfortunately the typeis often
too smallto read from a TV screen,and the viewercannotseewhat Dr. Cheneywasindicating
with his laser pointer. Information from text slides is included in this summary in bold-face type.
The diagramsare an approximationof what appearson the slides,and somediagramshave
beenalteredin an attemptto makethemeasierto understand.l havemademy bestguessasto
where he is pointing at various times and inserted markers into the diagrams at those points.

Dr. Cheneyuses'CFIDS" or "chronic fatiguesyndrome'interchangeablyo refer to this
disease. For reasons of space, this summary uses either "CFIDS" or "CFS."

SPECIAL NOTICE: The CFIDS/FMS SupportGroup of Central Ohio doesnot endorseor
recommendny treatmentprogram. We provide this information about Dr. Cheney'sheories
and treatmentsbecausewe believeit can be usefulto our members. However,Dr. Cheney's
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treatmentegimeis verycomplex. He doesextensivaestingand designsan individual treatment
for each patient. A treatmentthat helps one patient will actually make another worse. A

treatmenthat worksin onephaseof thediseasewill be completelyineffectivein another. Many
of the treatmentdhe recommendare intendedto work together,but theyare not all intendedto
be startedat the sametime. Theeffectsmustbe carefullymonitored. The growth hormoneand

growth factor treatmentsinvolve risks that require seriousconsideration. We adviseyou to

think thesetreatmentsover carefully, study other information aboutthem, and discussthem
with your doctor beforetrying any of them. We especiallyurge caution with detoxification
treatments;some patients cannot tolerate thesetreatmentsand will becomemuch sicker if

they try them.

INTRODUCTION
[Pathophysiology refers to specific ways in which body systems are malfunctioning.
[The following descriptionof Dr. Cheney'sheoriesaboutthe threephaseof CFIDS will
help you to understand the video presentation.
[The main problemin CFIDS is cellular metabolicdysfunction. The body'scells have
been damaged and are not able to function normally. Every cell in the body is affected.

PHASE |

[CFIDS is usuallytriggeredby a virus, not necessariljthe samevirus in all cases. To
fight viruses,the body increasegroductionof an anti-viral enzymecalledRNase-L. (Enzymes
are proteinsthat make possiblecertain chemicalreactionsor enablethe reactionsto proceed
faster; many essentialprocessescannot take place without specific enzymes.) All viruses
stimulateRNase-L ,but herpesvirusessuchasEpstein-Barrcytomegalovirusndhumanherpes
virus 6 (HHV-6) stimulate it most powerfully. [Epstein-Barr is the virus that causes
mononucleosis.Cytomegalovirugs a very commontype of herpesvirus oftenfoundin CFIDS
patients;it causesseveralkinds of usually minor infectionsand represents healthrisk only to
peoplewith compromisedimmune systems.] RNase-Lis a defenseagainstorganismsthat
invadecells, so intracellularbacterialike Mycoplasmaincognitusand Chlamydiapneumoniae
could also trigger it. This explains why CFIDS can begin differently in different patients.

[RNase-L works by destroying RNA, primarily messengeRNA. RNA is genetic
material similar to DNA. MessengeRNA goesinto the cell nucleusand duplicatesgenetic
informationfrom the DNA in thechromosomes.Thenit movesto otherpartsof the cell, where
the genetic information directs the manufactureof the proteins the cell needsto function
properly. A virus is nothing more than a piece of RNA with a protein coat; it hasno life
processe®f its own. So whena virus invadesthe cell, it usesthe cell's own mechanismgo
manufacturenore copiesof thevirus. By destroyingthe virus'sRNA, RNase-Lstopsthe virus
from reproducing. But RNase-LalsodestroyshumanmessengeRNA, andthis disruptsprotein
synthesisn the cells. Becauseeveryphysicalprocessdependsn the properenzymesandother
proteins,inability to synthesizeproteinscauseseriousdisruptionof normalfunctioning. CFIDS
patientsbecomevery sick becauseheir cellscan'tfunction properly. It isn'tthe virus thatmakes
them sick so much as it is their bodies fighting the virus.

[An unusualform of RNase-L has beenfound in CFIDS patients. This is the low
molecularweight (37 kilo Dalton) RNase-L. It can be six times as destructiveas the typical
RNase-L. Theinterferencewith cell functioningcausedy this abnormalRNase-Lexplainswhy
CFIDS patients are so sick.
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[If the virus-fighting systemis working normally, the normalform of RNase-Lprevents
thevirus from reproducingthe restof the immunesystemgoesto work andwipesout the virus,
and then the entire immune system returns to normal levels, and the person recovers.

[However,in CFIDS,the RNase-Lshiftsto the moredestructiveform, andinsteadof de-
activating, it staysactive much longer, causingseriouscellular metabolicdysfunction,which
ultimately affectsthe liver. The cells can no longer produceessentialenzymes,and without
them,theliver can'tdo its job of detoxifyingthe body. For moreinformationon RNase-L,see
"The Search for a TestThe CFIDS ChronicleWinter, 2000, p. 5.

PHASE I

[The shift to Phasdl occurswhena patient'sbody is affectedby toxins the liver canno
longerremovefrom the system. A toxin is any substancehat canhavea harmful effecton the
body. Our bodies are constantly exposed to toxins from many sources--from the mouth, from the
gut, andpossiblyfrom root canalteethor cavitations. (A cavitationis a cavity or infectionin the
jawbone.) A healthybody canprotectitself by clearingthemout (detoxifying),but the bodiesof
CFIDS patientshavelost the capacityto detoxify. At this point, the RNase-Lactivity is more
normal, but now the toxins themselves are damaging the enzymes the body needs to get rid of the
toxins, creating a destructive vicious circle.

[The patientnoticesthe shift. Patientssay,"l felt like | hadtheflu or mono--andhenmy
diseasechanged. The sore throatswent away, the swollen glandsgot better,the fever came
down--butnow I'm evensicker. My basicproblemnow is that| can'tthink any more. My
fatigueis worsethanever." And at this point, 90 percentof patientsbeginto sufferalot from
pain. Whetherpatientshave pain appearsto dependon the type of toxins in their systems.
Toxins are also involved in loss of brain function and the severity of the fatigue.

[Phasel canlast weeksor months,or for somepeople,years. Phasell canlastfor a
decade--or longer.

[OnereasonPhasedl canlastsolong is the vicious circle describedabove,with toxins
damagingdetoxificationenzymes. The otheris the total amountof accumulatedoxins andthe
kind of toxins involved. It cantake much longer to removethem than it took for them to
accumulate in the first place.

[Most if not all of thesetoxins are free radicals, unstableand destructive oxygen-
containingmolecules. A freeradicalis anincompletemolecule missingan electron. This lack
createsan attractionstrongenoughto tear an electronaway from anothermolecule. Whenthe
electronis takenfrom a moleculethatis part of the cell wall or a cell structure the cell canbe
damagedr killed. Themoleculefrom which the electronwastakennow becomes freeradical
itself, and will do more damage. Anti-oxidants can neutralizefree radicalsand make them
harmless.

PHASE Il

[At somepoint, the diseaseshiftsinto Phasdll. Now the toxins arenot only inhibiting
cell function, but they havealsoinvadedthe centralnervoussystem(brain and spinal cord) and
have injured deep brain structures, especially the hypothalamus. In general, deep brain structures
control basicbody processetike heartbeatblood pressureand body chemistry,while the outer
partsof the brain carry out moreintellectualprocesse$ike speechandlogic. The hypothalamus
is an important brain center that regulates many basic body functions, including body
temperatureblood pressureheartbeatmetabolismof fats and carbohydratesand blood sugar
levels. It alsoworkswith the pituitary glandandthe adrenalglandsto maintainproperhormone
levels. The pituitary gland at the baseof the brain secretesgrowth hormone;anti-diuretic
hormone,which helps control fluid balance;and hormonesthat stimulate the action of the
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adrenalglandsand otherglands. The adrenalglandsproduceadrenalineand cortisol, essential
partsof the body'sresponséo stress. This combinationis called the hypothalamus-pituitary-
adrenalaxis or HPA axis; its functioningis critical for manybasicbody processesinjury to the
hypothalamusndotherdeepbrain structurescausegproblemswith nearlyeveryhormonein the
body. Theactualproblemis thelossof "dynamichormoneresponse,Which is the ability of the
hormonesystemto adjustto changingneedsand provide the properhormonesto reactto any
changeor stresghe systemencounters.Thesehormonesarenecessaryo copenotonly with the
major difficulties we think of as stressfulbut with such ordinary challengesas changesin
temperatureor the needfor more energyduring physicalactivity. Patientscanno longerdeal
with the normalstressesnd strainsof life. Now they say, "Within my boundaries] don'tfeel
too bad. The problemis that everytime | try to exceedthoseboundaries) crash.” Without
dynamic hormone response, patients can't cross those boundaries.

[Growth hormoneis a proteinhormonethatpromoteghe metabolicprocessesvolvedin
growthof boneandmuscle. It alsostimulatesproteinsynthesismobilizesfat reservesincreases
blood sugar levels, and affects mineral metabolism.

[In additionto lack of dynamichormoneresponsePhasdll mayalsoinvolve damagedo
mitochondriaDNA. ("Mitochondria"is plural; the singularis "mitochondrion.") Mitochondria
are rod-shaped structures inside the cell that metabolize glucose to produce energy.
Mitochondria have their own DNA, which is separatefrom the DNA in chromosomes.
Chromosomal DNA comes from both parents. Mitochondrial DNA comes only from the mother;
its sourceis the mitochondriain the original eggcell. Without healthymitochondria,patients’
bodiescan't producethe energythey need,and this createsanotherlimit on whatthey cando.
(Metabolism--energy production--is discussed in detail later in the summary.)

[Another elementof Phaselll is generearrangement.Under extremestress,the body
actuallybeginsto rearrangats own genes. This may be an elementof the evolutionaryprocess
by which organismsadaptto changingconditions. The re-arrangementgre random, like
shuffling a deckof cards. In somecasesthey may produceimprovement;in others,they can
make the patient even sicker. Researchhas shown that this generearrangemenprocessis
occurringin someCFIDS patients. See"The Searchfor a Test," The CFIDS Chronicle Winter
2000, p.5. Dr. Cheney discusses gene rearrangements in detail later in the summary.

[It is possibleto haveelementdrom all threephasest the sametime, but usuallyoneis
dominant. And eventually all patients will reach Phaselll--a point when they're fairly
comfortable as long as they stay within their boundaries.

[Dr. Cheneydoesn'tbelievethe Phasdll damages permanent. The nervoussystemis
capableof compensatindor damageother partsof the systemcan take over for partsthat no
longerfunction properly. Dr. Cheneybelievesthe mitochondriamay recover,andthe treatment
section of the video describes in detail his ideas on resuscitation of damaged brain cells.

[The mostpowerfultreatmentfor Phasd patientsis Ampligen, the extremelyexpensive
IV drug that appearsto help return RNase-Lto its normal state and level, at leastin some
patients. Ampligen is now in Phase lll testing by the Food and Drug Administration.

[The major treatmentDr. Cheneyrecommendsor Phasdl is detoxificationusingwhey
proteins and other detoxifiers (discussed in detalil later in the summary).

[Treatmentsfor Phaselll include growth hormoneand fetal bovine growth factors,
discussed later in the summary.]
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PART I--PATHOPHYSIOLOGY

As | preparedor thislecture,l tried for clarity, which demandsomesimplicity, andyet
thisillnessisn't simple. It's complicated. What| hopeto accomplishis to give someclarity on
whatis a very complicatedsubject,andl hopewhenyou walk away,you'll havesomeclarity at
leastabouthow complicatedthis diseasas. But beyondthe complexity,you maybe ableto see
some of the important concepts that seem critical in understanding CFIDS and treating it.

In the past,|'ve tendedto emphasizepathophysiologybecausdhat'smy passion. But
this slide show is going to have a bit more emphasison treatment. Although the
pathophysiologwltimately will definetreatmentandaswe geta betterunderstandingf what's
going on in this disease, the treatment will get ever better.

Thereis a casedefinition. It waspublishedinitially, | believein 1988by Holmes,out of
the CDC [the federal Centers for Disease Control and Prevention], and later revised by Fukuda in
1994, also out of the CDC.

[1988 CDC case definition (Holme&nnals of Internal MedicineMarch 1988):

[To bediagnosedvith CFIDSunderthis casedefinition, the patientmustmeettwo major
criteria: (1) New onsetof persistentor relapsing,debilitating fatigue or easyfatigability in a
persorwho hasno history of similar symptomsthatdoesnot resolvewith bedrestandis severe
enoughto reduceor impair daily activity below 50% of the patient'spreviousactivity level for
morethansix months. (2) Exclusionof otherplausibledisorders'by thoroughevaluationbased
on history, physical examination, and appropriate laboratory findings."

[The patientmust also haveeight of the 11 "symptomcriteria” or six symptomcriteria
and also two of three "physical criteria."

[Symptom criteria: (1) onsetof illness over a few hours or days; (2) profound or
prolongedfatigue, especiallyafter exercisethat was previously easily tolerated;(3) low-grade
fever; (4) sorethroat; (5) painful lymph nodes;(6) muscle weakness|{7) musclediscomfort
(myalgia);(8) sleepdisturbance(9) headachesf a newtype,severity,or pattern;(10) migratory
arthralgia(joint pain) without rednessor swelling; (11) neuropsychologicgbroblemsincluding
photophobia (light sensitivity), transient visual scotoma (spots), forgetfulness, irritability,
confusion, difficulty thinking, inability to concentrate, and depression.

[Physicalcriteria: (1) low-gradefever, (2) nonexudativepharynagitis (sore throat), (3)
swollen or tender lymph nodes.

[1994 CDC case definition (Fukuda, et al., "The chronic fatigue syndrome; a
comprehensiveapproachto its definition and study,” Annals of Internal Medicing 1994;
121:953-959) In orderto be diagnosedvith CFSunderthis definition, a patientmusthaveat
least two of the major criteria and at least four of the minor criteria.

[Major criteria: CFS is a syndromecharacterizedoy fatigue that is: (1) medically
unexplained(2) of new onset,(3) of at leastsix months'duration,(4) not the resultof ongoing
exertion,(5) not substantiallyrelievedby rest,and(6) causes substantiateductionin previous
levels of occupational, educational, social, or personal activities.

[Minor criteria: (1) impairedmemoryor concentration(2) sorethroat, (3) tendemeckor
armpitlymph nodes(4) musclepain(myalgia),(5) headachesf a newtype, pattern,or severity,
(6) unrefreshingsleep,(7) post-exertionaimalaiselasting more than 24 hours, (8) multi-joint
pain (arthralgia) without swelling or redness.

[Conditionsthat excludea diagnosisof CFS include other medical disordersknown to
causefatigue, medicationthat causedatigue as a side effect, eatingdisordersmajor depressive
illness, psychosis, alcohol or substance abuse, and severe obesity.]
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There'squite a bit of debateaboutthe casedefinition, and the debateswingsback and
forth betweenthe variouspolitical forcesasto exactly what this diseasés. In the sevenyears
since this more recent case definition was published, our understandinghas evolved
significantly, and| suspectheremay be a new casedefinition to come,or maybeevena new
name. But this is the onewe'restuckwith atthe moment. Oneof theinterestingthingsaboutit
is thatyou haveto haveat leastfour of theseeight minor symptomcriteriaandfive of the eight
involve pain. This means that if you have no pain, you do not have this illness, at least according
to this casedefinition. This excludeswe estimateaboutfive percentof patientswho probably
have CFIDS, but do not have significant pain. The definition suggestghat this is a painful
illness, and it certainly is a painful illness, but it is not painful in every case I've seen.

There are some exclusion criteria--morbid obesity, psychosis,eating disorders,and
substancabuse.Somemight ask,can'tyou haveCFIDS andbe obesepr evenbe psychoticand
alsohaveCFIDS, and | think of courseyou can, but the illnessis alreadydifficult enoughto
defineclinically, andtheydidn't wantto addthatkind of complexityto the mix, sotheydecided
to makethoseexclusions. [Both casedefinitions were developedprimarily for researctrather
thandiagnosissoresearchersould selecthomogeneoupatientgroupsandall researchersould
be sure they were testing patients with the same condition.]

The major criteria are basicallyfatigue of at leastsix monthsthat significantly affects
your life, and what | would call a reasonablevorkup to excludeother conditions,not every
single condition you could think of, but merely excluding the more plausible and obvious
conditions that your clinical situation might suggest.

The CFS Symptom Triad

Energy

Brain

Pain (not seen in 5%)

Thereis a symptomtriad, at leastin the middle phasesof this illness. If you ask
thousandsindthousand®f CFIDS patients,'Simply tell meyour top threesymptomspr whatis
it that most bothersyou or most affectsyour life," you don't get a whole long list of things.
Somepeoplethink CFIDS s just a menagerieof nonspecificsymptomsandisn'treally coherent,
but the oppositeis actuallytrue. Whenyou ask"What is it that mostaffectsyou?" the answer,
reflectedbackat you almostlike onebig drumroll, is almostalwaysthe samething. "l havean
energyproblemthataffectsmy life; my braindoesn'twork very well, andl hurt." Althoughfive
percent don't hurt. So this is an energy-brain-pain illness, and that's what disables these people.

The nextquestionis whetherthereare otherdiseaseshatlook like that,andtherereally
aren'ttoo manydiseaseshat give you energyand brain and pain problemsin spadesandgo on
andon andon yearafteryear. Very few otherdisease$ook like that. And | think the handful
that do look like that are CFIDS-like conditions or CFIDS overlap conditions.

Neuropsychiatric Phenomena

Cognitive Disturbances--99% of cases
" Processing Speed

Short Term Memory (Auditory)

Sensory and Information Overload

Word Searching

Multi-Tasking Problems

Spatial Disorganization



2001 Cheney Video Page7

Thesearethe thingsthat you hearmostoften andseeon testingwith neuropsychometric
batteries.

The deeperqguestionis, what part of the brain is responsiblefor this kind of brain
dysfunction? Theanswelris thatit is the subcortex. CFIDS involvesa subcorticadisturbanceof
brain function, as opposedto a cortical brain dysfunctionlike Alzheimer'sDisease. These
patientslook a lot morelike multiple sclerosis(MS) patientsor AIDS dementigpatientswhose
dysfunctionsare also subcortical, than they look like Alzheimer's patients. [In general,
subcorticalor deepbrain structurescontrol basicbody processedike heartbeatblood pressure,
and body chemistry,while the outer part of the brain, the cortex, conductsmore intellectual
processes like speech and logic.]

Neuropsychiatric Phenomena

Mood Disturbances--60% of cases

Depression--rarely severe
Anxiety Disorders
Mood Lability [ mood swings]

Within the subcortexare mood centers,not simply processingcentersand memory
centers,so it wouldn't be surprising that if you affect the subcortex,you would get mood
disturbancesandit hascertainlybeenmeasuredswell. About60% of patientspy standardized
mood testing,will havemood disturbancesprimarily depression. The interestingthing is that
thedepressiotis very rarelysevere.You seealot of mild depressionsometimesnoderatebut |
canonly think of a handfulwith truly severedepression.Sometimest's situationaldepression:
simply thelossof job, thelossof income the disruptionof one'slife--althoughtheremaywell be
mood disturbancesoming from the subcortexeffects. There are anxiety disorders;CFIDS
patientswill sometimesexperienceanicattacksfor the first time in their lives, and otherkinds
of anxiety states,and again this may be from a disturbancein thesemood centersin the
subcortex, which sit right in the areas that are damaged. And mood swings are also seen.

What should be pointed out is that 40% of CFIDS patientshave no detectablemood
disorderwhatsoeverwhile 99% haveneuropsychometridifficulties involving processingpeed.
So the hypothesighat this is a psychiatricdiseasedoesnot hold. Yet whenyou look at those
with and without mood disorders,there's no clinical difference betweenthe two groups.
Therefore the mood disturbance seems to be secondary, not primary.

The Dysfunction of CFS

Symptom Dysfunction--The Misery Component

Dynamic Dysfunction--The Action Component

Push-Crash Phenomenon

This is adysfunctionalillness. Thesepatientsarevery dysfunctionalandthis is strange,
becausdhey so oftenlook relatively okay, andtheir routine blood work looks okay. They can
lift objectsoff the floor; they canwalk down the hall, andyet they complainof this incredible
dysfunction. We'll see later on why they might be so dysfunctional.

Therearetwo kinds of dysfunction. There'sthe symptomdysfunction,which | termthe
miserycomponent.Patientssay,"l cannotdo somethingoecauseé hurttoo much,or I ammuch
too fatigued,or my brainis shot. | feel too bad,andthatis why | cannotdo something.” The
miserycomponents the onethatusuallygeneratesisits to physicians. But there'sanothertype
of dysfunction;we call it the action componentor the push-crashphenomenonand this is
somewhatdifferent. In this situation, the patientsfeel relatively okay, and they decidethey
cannotdo somethingnot becauseof the way they feel, but becauseof whatwill happenif they
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try todoit. Whatoftenhappenss thatthey crasha day or two laterandhavea relapsejnitiated
by overdoing. It may be overdoing physically, or mentally, or even psychically or
psychologically. Whenthey get hit in the headwith this over and over, they tendto withdraw
into a smallerandsmallersphereof operationandfunction,not becausehey'reso miserableput
becausef this push-crastphenomenon.it's a very interestingdifferencebetweenthat andthe
symptomdysfunction. The symptomdysfunctionis characteristiof the earlyphaseof CFIDS;
the dynamic dysfunction becomes the dominant problem in later phases.

The Evolution of CFS

Phase I--The Onset or Trigger Phase

Phase II--The Triad Phase

Phase IlI--The Dynamic Injury Phase

Thoseof uswho havefollowed this diseasdor a decadeor moregetthe feelingthat the
diseasane're seeingnow is not whatit waslike in the beginning. CFIDS patientsseemto go
througha seriesof phasesput thesephasesare not mutually exclusive. It's possibleto have
elementsof all three going on at the sametime, but therewill be a dominantphase,andthe
dominant phase shifts over time.

In Phasd, the patientusually givesa history like this: "I camedown with something;l
becameacutelyill; | camedownwith monoor theflu, or | startedto haveseverediarrheawith
flu-like symptoms,and swollen glandsand sorethroatand low-gradefever." They go to the
physicianandthe physicianassuregshemthey havesomeviral infectionandthey'll get overit.
Only theydon'tgetoverit, andthis cango on for monthsandevensometimes/earsbeforethey
transition to Phase II.

We call Phasell the triad phase. This is really classic CFIDS, and patientsseemto
evolvefrom the infectious-typeonsetto somethinghat'sreally thetriad illness. Theysay,"My
fatigue is getting worse, my brain is going, and I'm beginning to hurt a lot."

Thenthe illness endsup, sometimeden yearslater, with Phaselll, the dynamicinjury
phasein which the symptomsare significantly improved, brain function is improved, pain is
gone,andfatigueis actuallymuchbettercontrolled. Yet they cansometimeslo lessin this third
phasethan they could do when they were sicker. They find themselvesn this constrained
boundaryof functioning,sortof the way anold personsits, relatively okay, but unableto do the
thingsthatmostotherpeoplecando. That'swhattheseCFIDS patientsarelike, andin the third
phase they often stop seeing physicians, because why would you go to a physician and say "l feel
pretty good,exceptl can'tdo anything."? The physicianwouldn'tknow how to respondo that.
Secondly,you'renot thatill andyou'renot that miserable. So thesepeopledisappearfrom the
physician'sview, andwe can'tcontinueour follow-up andobservations.But I've beenfortunate
to seesomeof thesepeoplecomingbackandtelling me aboutthis, andl think it's real. Yetyou
certainly can have peoplewho carry swollen glandsand low-gradefever into and throughthe
Phasell elementsevenasthey'reacquiringthe push crasheffect and the limited boundaries
phase,so you can sometimesseeall threeat the sametime. So I've cometo seethis asan
overlappingcontinuumof phasesn which all threecanbe presentput therewill be a dominant
one. It canbethecasethatyou leaveonephasebehindandgo onto the nextandthenleavethat
behind. I've seen that, but I think it's more rare.

The Key Scientific Literature
Phase | Suhadolnik, et al.and others]Temple U
Komaroff et al., Harvard U
Klimas et al., U Miami,
Phase II McGregor et al., Newcastle U, New South Wales, Australia
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Pimental et al., UCLA

Phase llI Demitrack et al., National Institutes of Health
Moorkens et al., Antwerp U, Belgium
Urnowitz et al., UC Berkeley

Theseare someof the key articlesthat supportat leastthe ideasof Phasesg, II, andlll.
Theycertainlydescribethe problemsof thesephasestheyjust don'tcall themphases.It's justa
clinician like me who hasfollowed it for ten yearswho suggestghat thesemay be phases,
because of what | see. But in fact, there's quite a bit of literature to support all three.

Phasel. Suhadolnik has published many articles over the past 10 years on the
disturbanceof RNase-L,which is a defenseagainstvirusesand intracellular bacteriaand is
significantly disturbedandupregulatedmore activethannormal]in CFIDS. This suggestdhat
this diseaseis initiated by someintracellular pathogen[disease-causingnicro-organism]. It
might be a virus, or somethingike Mycoplasmancognitusand Chlamydiapneumoniagwhich
are bacteriathat live inside the cell, andthereforethe body hasto defendagainstthemin the
sameway it defendsagainsta virus. The principal way it defendsagainstthemis throughthis
RNase-L pathway.

This RNase-Lpathwaymay be the critical elementin initiating CFIDS;it's not sufficient
to trigger it, but it certainly seemsto be necessary. But anyonewith elevatedRNase-Lis
definitely going to have an achy flu-like feeling.

Komaroff wasthe first to recognizea disturbanceof immunefunction, specifically TH;
suppressionandin this case suppressiof the naturalkiller (NK) cell, whichis partof the TH;
system, suggestingthat there is a disorder of T-cell functioning. In his particular set of
publications,he was looking more at the TH; suppressiorside. On the other hand, Nancy
Klimas, an immunologist at the University of Miami, has published a series of articles suggesting
thatthere'salsosignificantT-cell activation,presumablylH, activation,sinceTHj; is suppressed.
Sothe patternemergingin Phasel is significantactivationof this RNase-Lantiviral pathway,
upregulatiorof the TH, systemanddownregulatiorof the TH; system.[The TH;-TH, systemis
discussedn detail laterin the summary.] That'sthe immunologicpattern,which suggestsome
kind of immunesystemactivationagainsta microbial agent,but also suggestsomethingthat's
peculiarly disregulatingit, that we don't quite understand. And if your immune systemis
respondingo a microbeandis disregulatedit might not be ableto handlethe microbeproperly,
in which case,you don'trecoverfrom the diseasan the normalway. It simply goeson andon
and on and exposes you to the next set of problems, and that of course is Phase II.

McGregor and Dunstan of Newcastle University in New South Wales, Australia, were the
first to identify a metabolitein theurine of CFIDS patientscomingfrom bacteriain the gut, that
correlatedwith triad symptoms. [A metaboliteis a substanceproducedwhen the body
metabolizesanothersubstance.]it correlatedwith braincomplaintswith fatigue,andwith pain.
The first proposed marker for this illness, which they labelled initially CFSUM1, for CFS urinary
markerl, actually correlatedwith thesetriad symptoms. Supportingthat theoryis a wonderful
experimenby Pimentalandothersat UCLA wheretheytook antibioticsanderadicatedacterial
overgrowthin the gastrointestina(Gl) tractsof a group of fiboromyalgia/CFIDSpatients. First
they hadthemfill out 11 questionnaireshat measuredheir degreeof brain dysfunction,pain,
andfatigue. In addition,they measuredreathhydrogengas,sincehumanbeingsdon'tproduce
hydrogen;it comesonly from bacteriain your gut. Theyfound elevatechydrogengasin 92% of
thesepatients,suggestinghat small bowel bacterialovergrowth[unhealthylevels of bacteria]
was presentin 92%. Thenthe patientswere given broad-spectrunantibioticslong enoughto
eliminate the overgrowth. And they found, to their surprise, that when they used the
guestionnairesigainto measureclinical condition, thesepatientshad significantimprovements
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in their brain complaints,in their fatigue, and in their pain, simply from eradicatingbacterial
overgrowth.

Again to emphasizehe finding of McGregor et al., there seemsto be an ability of
xenobioticmetabolitednot producedby the body itself, but by bacteriain the gut], to affectthe
triad symptomsof this illness. This may explain someof the positive responseso antibiotics
reportedby CFIDS patients. Thoughit is usually attributedto action againstMycoplasmaor
Chlamydia the benefitmay in fact simply comefrom microbial gut ecologyimprovement. Or
maybe several things are going on.

The Phaselll element publications are by Demitrack, Moorkens, and Urnowitz.
Demitrackis a psychiatristat the NIH who, alongwith his wife, first demonstrate@ disorderof
the hypothalamusn the deepsubcortex,showingthat the hypothalamic-pituitary-adrenalxis
wasdownregulatedlessactivethannormal]dueto alesion[areaof damagedissue]at or above
the level of the hypothalamus. Moorkensrecently publishedan article showingthat growth
hormoneis similarly deranged[not functioning normally] at the level of the hypothalamus.
Urnowitz wasthe first to show DNA generearrangementand DNA expressiorchanges. We
think the injury to the areasof the brain that control dynamic hormoneresponsenamelythe
hypothalamusandalsoDNA generearrangementgouldaccountor the Phasdll elementghat
we see,becausanothingwould limit your activitiesmore effectively thanknockingout dynamic
hormoneresponse. [Dynamic hormoneresponses the body's capacity to produce greater
amounts of hormones when they are needed to meet conditions that increase stress on the body.]

Let's discussyour dynamic hormones. There are four major dynamichormones. The
most dynamic hormonein your body is growth hormone. It's importantin controlling basic
proteinsynthesisandin augmentingoroteinsynthesisundercertainconditions,suchasexercise,
hypoglycemiaflow blood sugar],and PhaselV sleep. We think increasedgrowth hormone
productionduring deepsleepis a designedupregulationincrease]of liver protein synthesisso
you getmaximumdetoxificationat 3:00a.m. [Liver enzymeswhich areproteins,arenecessary
to neutralizetoxinsandremovethemfrom thebody.] Theliver hasthe highestproteinsynthesis
ratein the body, andyou haveto getthe proteinsynthesisaugmentatiomroundmidnightto get
maximumdetoxification,at 3:00[if you live on anormalschedule].If you do nothavedynamic
growth hormoneresponsethen the following terrible things happen: You lose your protein
synthesiswhatthatmeandn a big way is thatyou canno longerheal,andyou canno longerget
well, you cannotexercise,and you cannotdetoxify. And you cannothandle hypoglycemia.
[Your blood sugarcan fall to levels that makeit both physicaland mental functioning very
difficult, and your body does not respond by increasing blood sugar to normal levels.]

Another importantdynamic hormoneis cortisol. It's typically higherin the morning,
lower in the evening,and it respondsalso to significant stressesphysical, psychological,or
cognitive. If youdon'thavea dynamiccortisolresponseyou cannotwork; you cannotengagen
the workplace;you cannotdeal with complexity; you cannotdeal with irritating people;you
cannotdealwith anystressvhatsoever.You alsocannotstabilizeproteintertiary structureunder
metabolic stresses, because cortisol is important in encoding for heat-shock proteins that stabilize
tertiary structuresof proteinsundermetabolicstress. [Proteinsare synthesizedn the form of
long chains. In orderto do what they are neededto do, they mustfirst fold themselvesnto
exactly the right shape;this is protein tertiary (third-stage)structure. If thereis insufficient
cortisol to maintain this tertiary structure,althoughthe necessaryproteinsare presentin the
body, they are useless.] And cortisol probably has the biggest effect on the capacity to work.

Otherdynamichormonesarefemalesexhormonesandif dynamicfemalesexhormone
responsesredisregulatedthen everythingthat you canthink of thatcango wrong with female
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estrus cycles will go wrong, all the way from bleeding too much to not bleeding at all
(amenorrhea), to ovarian cyst formation, endometriosis, infertility, and PMS.

And the fourth oneis anti-diuretichormone,which maintainsfluid balancein the body
[by controllinghow muchwateris excretedn theurine], andif you losethatresponsethenyou
peeyour brainsout, and your blood volumeis decreased Lots of interestingstudieshavebeen
publishedo suggesthatbloodvolumeis depletedn someCFIDS patients. Thatprobablyis the
causeof tilt-table positivity in thisillness. [The tilt-table testmeasuresrthostaticntoleranceor
neurally-mediatedhypotensionwhich can causeweaknessr fainting when standing,evenfor
shortperiods,and are associatedvith reducedblood volume.] It certainlyis the causeof low
blood volumes as measured by chromium-51 labelled blood studies.

Soyouloseall of this whenyou lose hypothalamidunction,andyou essentialljpecome
constrainednside someboundaryandif you try to crossthat boundary,you get creamed. We
call that the push-crash phenomenon.

Urnowitz's article, initially publishedon Gulf War Syndrome,but extendedto CFIDS
later, is really interesting. What he'sdiscoveredmay be the methodby which we changeour
DNA into betterDNA to meetthe challenge®f a physiologicthreat. Underseriousstresdike a
greatclimatic changeor a severecatastrophiepidemic,or simply anindivualizedstresshuman
beingsandotherprimatesactuallyhaveregionsin their DNA thatundergogenerearrangements
aroundparticularfoci [specific points] within the DNA. Thesegenerearrangementare like
shuffling a deckof cards,looking for a bettersetof genesto allow the organismto withstandthe
threat. In otherwords,this is the geneticbasisof humanevolutionunderphysiologicthreat. It
has allowed humansadaptand live in widely different climates. And should there be some
cataclysmiceventlike a meteorhit onthe planet,we'dprobablyadaptandsomeof uswould live
on, andthis is the mechanisnthat allows it. This generearrangemendccursin someCFIDS
patients. It maybehelpfulin somepatientsandin somepatientsnay be somewhahurtful. The
rearrangementasrerandom,soit's sortof like a casinogamein which you haveto play the cards
you're dealt, and some people by chancealone get a really good hand, and some people by
chancealonedon'tgetsucha goodhand. The badhandsarecharacterizedby the ability to code
for toxic material. [The new genearrangementancausethe bodyto producetoxinsthatwould
not otherwisebe present.] That may be importantin understandingvhy peoplecanremainill
with this for a long time. They've actually undergone a type of gene mutation.

Urnowitz has also gone on to show that even normal genesare expressedmuch
differently in this iliness than they are normally, suggestingthat evenin the caseof normal
genes, there's a tremendous change in gene expression that goes on. [A particular gene may have
different effects under different circumstancesand CFIDS causesgreatervariation in gene
expression.] Here'sanotherareawhere antibiotics might actually, interestingly, help in this
illness. Antibiotics like erythromycin and doxycycline actually modulate [alter] gene
expressiondecausehey affect protein transcriptiontranslationevents[the processby which
genes direct the production of specific proteins] and therefore would affect gene expression.

Thesearein my view the key scientificarticlesthat suggesthatthere'sa very interesting
set of pathophysiologies going on in this disease, and there does seem to be a sequence, so there's
adominantphasefollowed by a differentdominantphaseandthenfollowed by a late dominant
phase.
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CFS—A Three-Phase lliness

Phase I—High RNase-L activity and cellular dysfunction

Phase Il—Cellular toxicity and injury
due to xenobiotic toxicity

Misery

Phase lll—Injury to central nervous
system and gene rearrangement

/

Limits

Diagram 1

| try to plot this three-phaséiness. Phasd is mostly miseryandsomelimitations. This
is the phaseof high RNase-Lactivity and cellular dysfunctionbasedupon high RNase-L. You
needto know what RNase-Lactuallydoes. It's a humanenzymepresentn everysinglecell of
your body,andwhenit's activated,t chewsup messengeRNA and preventsproteinsynthesis.
It's designedto destroyviral protein synthesis[and preventreproductionof viruses], but it
doesn'tknow the differencebetweenviral messengeRNA and humanmessengeRNA. So
whenit's upregulatedstrongly enough,it actually destroyshumanmessengeRNA, preventing
synthesi®f essentiahumanproteinsandputting cellsinto significantdysfunction. They simply
can'tmakethe proteinenzymeghey needto work. The pointis thathigh RNase-Lwill literally
put you on your back.

What'sinterestingaboutthis enzymesystemis thatthis is a normalenzymesystem. It's
not a pathologicalsystem. It's actually designedto impedeviral replication,and you needit
when you have viruses trying to replicate [reproduce]. But of course preventing protein
synthesisnakesyou feel bad,andsowhile RNase-Lis holdingdownviral replication,you don't
feelvery good. Soin orderto understandvhy CFIDS patientscando so poorly andyet kind of
look okay,you needonly look at the factthat someof thethingsthataregoingwrongwith them
are things that everybody has go wrong some of the time [when their bodies are fighting viruses],
It's justthatin CFIDS patientsthis procesds moresustainec&ndperhapsvendisregulatedand
theyhavesomeotherthingsthrownin. Theyhavea disturbedphysiologicalfunctionratherthan
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a true destructivepathology, which is why they look different from MS patientsor cancer
patients.

| neverwill forget,in 19911 wassitting in a hotel room with Dr. Suhadolnikwhenhe
was first presentingthese data on RNase-L. He was showing these electrophoreticgels.
[Electrophoresiss a methodof separatingout different chemicalsin a mixture; they appearin
different placeson a gel slide.] You incubatehumanlymphocyte cytoplasmswith a target
messengeRNA. [Lymphocytesareimmunesystemcells,andcytoplasmis the substancef the
cell, excludingthe nucleusand the cell wall. The purposeof the experimentis to seewhat
RNase-Ldoesto the targetRNA.] The RNase-Ldigeststhe targetRNA into little pieces,and
the piecesmigrateall the way downthe gel, andyou canbasicallyseelittle piecesof the RNA
target displayedon the gel. He showedthe gels of CFIDS patients,and of coursehe'sa
wonderful man and a wonderful scientist, and he's all excited about these blank gels he's showing
to the group huddledin the hotelroom. He says,"Look! Look, do you seethis? Do you see
this?" And | looked at thesegels,and| said,"But Robert,there'snothingon thegel." And he
said,"l know, | know; don't you understand?"| said,"No." He said"Well, it's becausdahe
RNase-Ldigestedeverything,digestedt all completely,into suchlittle tiny piecesthatthey had
migratedcompletelyoff the gel into the gutter." He wenton to saythat the RNase-Lof these
patientswill digestin 60 secondsa targetribosomethat the RNase-Lof a normalhumanbeing
cannotdigestin 60 minutesof incubation. [Ribosomesare sphericalbodieswithin cellsthatare
the sites of protein synthesis.]

Whenl| finally understoodhat this tremendougate of destructionof messengeRNA
wasgoingon, it suddenlydawnedon me;| wentfrom not understandingvhy thesepeoplewere
sosick to understandingvhy they wereso very sick. And | remembetthe hairs standingup on
the back of my neckas| realized,"l now understandhis. | understandvhy they canbe that
sick, yet not really look like they shouldbe that sick, becausehey havea disturbedphysiologic
systemthat'ssimply over-producingRNase-Land destroyingmessengeRNA" [and their cells
are so badly damaged that they can't function].

Phasell--you'll notice that it's still pretty miserable, but there is also increasing
dysfunction. This is the triad phase,andit's characterizedy xenobiotictoxicity [from toxins
foreignto thebody]. Thisinvolvesthe guttoxinsdescribedy McGregorandthe UCLA group.
The organwith the greatestate of proteinsynthesiswhich would be mostaffectedby RNase-L
is theliver, andif RNase-Lis chewingup messengeRNA anddestroyingtheliver enzymeghat
are usedto detoxify, how would you detoxify the portal circulation? [The portal circulation
takesblood from the smallintestineto the liver. This blood carriesnutrientsabsorbedrom the
intestine,and also toxins from the intestine. A healthy liver detoxifies this blood before it
circulatesto the restof the body.] And the answeris, you wouldn't. What would the portal
circulationdo to you if you didn't detoxify it? It would makeyou really sick. But sick in a
differentway; it would makeyou poisonsick; you'dfeel asif you werepoisonedatherthansick
with a virus. Thatis exactly what happensandthatis whatwe think really characterizeshis
transition from a viral phase to more of a poisoning phase.

And thenthelastshift is to Phasdll wherethere'sa big dropin misery,becauseniracles
do happenandthe miracleis that RNase-Lseemgo downregulate. That improvesxenobiotic
toxicity problems,and thenyou're left simply with the damagedone [by thesetoxins] to the
brain, the hypothalamicarea,the controller of thesedynamichormones. You also havethese
DNA generearrangementsSo you're still left without the processeshat allow you to exceed
boundaries. So you have a big boundary problem, but you don't feel so miserable.
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The Recovery Trajectory
// .
yellow
—_ green
Diagram 2

The Recovery Trajectory

Therecoveryphase. Patientssometimesask,"Do you everreally getoverthis?" And |
think you actuallydo. And theyaskthe question,"Who getsoverit thebest?" And the opposite
of that: "Who is leastlikely to recover?" Oncethey makeit to Phasdll, the peoplewho are
continuingto getbetterandbetterarethe peoplewho areprobablygoing to getout of this, or at
leastlargely out of this, andthey'rein yellow [in the diagram]. And thenthosewhosefunctions
are declining over time, they'rethe onesthat probablyaren'tgoing to get out of this. They're
eitherstable--inthe middle--orthey'rejust gettingworseandworsefrom a functionalstandpoint.
And the questionis, what peopleare usually yellow [improving], and what peopleare usually
green[not improving]? And theanswers, teenagerareusuallyimproving. As | look backover
my chartsand askthe questionof how teenagersare with this disease/'ll tell you, theygetas
sick asadults. They canbe homeboundor five years. They canbe really sick, and I've even
seenthemdie. But whenl askthe question,"Well, how manyneverreally madeit out of this
disease?! canonly think of two out of maybe20. Soit seemghat90% of teenagerspncethey
get to Phase lll, seem to recover.

However,if you go to 40 andolder, the numbersare almostthe oppositeof that. Only
10%truly recover,unlessthey getwell within thefirst coupleof years. If theystayill for very
long--meaning maybe five years or longer--then it's rare to see them recover. They can be stable;
theycangetthroughthefirst two phasegrettywell, butthey still havea functionalimpairment.
Peoplebetweer20 and40 arekind of a mixedgroup. They'rebetterthanthe peopleover40, but
they'renot as good as the kids under20, and they tend to resemblethe adultsover 40 a little
more than the kids under 20.

I've puzzledoverthis for years,wonderingwhy the kids do sowell, andthe adultsdo so
poorly. | think the difference may be growth hormone. [I'll tell you a story that always
challengedmy thinking on this. When| wasa sophomoran medicalschool,my first rotation
wasin pediatrics,andthe first patientl took careof wasa younggirl who hadbeenhit overthe
headwith acrowbarby herfatherandsuffereda severecerebralkontusionbruising of the brain]
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andhad significant brain swelling, andit lookedasif shewasgoingto die. They took herto
emergencyneurosurgeryand | assistedthe neurosurgeonn taking part of her skull off and
suckinghalf of herfrontal lobe out of her brain, simply taking a suctiondeviceand suckingit
out. And attheendof theprocedure) wasaghastandl turnedto the neurosurgeorand| said,
"How canyou do this? Wouldn'tyou justleaveherasa vegetable?"Thereasorfor doingthat,
by the way, wasto createa spacefor the brainto swell into so the pressurdgon the brain stem]
would not be greatenoughto kill her. And he simply said,"She'stenyearsold. If shewere25,
shewould be a vegetablejt would belike alobotomy. But at tenyearsold, they dofine, if they
survivethe acuteinjury.” | alwaysrememberedhat,andif you'veeverdoneanyreadingon the
issueof stemcell researchor growth factor researchor growth hormoneresearchpne getsthe
feeling that this is the direction of medicalresearchnto how we will resuscitatenjured organ
systemswhetherit be brain or heartor whatever. The controlling factor in this resuscitation
capacity,interestingly,may not be stemcells, unlessyou're over 60, whenyou may needstem
cells. The controlling factor may actuallybe growth hormone anda ten-year-oldhasten times
more growth hormone than even a 30-year-old does.

[Stem cells are undifferentiated cells found in human embryos. After they are
differentiated cellscanonly developinto onespecifictype of tissue but stemcellsstill havethe
ability to developinto anykind of tissue. Therefore they havethe potentialfor healingany part
of the body.]

And againsince CFIDS affectsthe growth hormonedynamic,the only CFIDS patients
who might haveenoughgrowth hormoneleft to recovercompletelyturn out to be teenagersnd
children.

The Physical Exam, Immune Activation

Lymphodynia [tender lymph nodesB0% to 90%

Crimson Crescents--80%

Fever--25% have fevers above 99.4

There'san interestingset of findings on physical examinationof these patients,and
they've been fairly consistent over the years.

There'sevidenceof immuneactivation,andthatevidences in the supraclaviculatymph
nodeareaandthe posteriorcervicalchain;that'sin the lymph nodeareaat the back of the neck
andright abovethe clavicle [collarbone]. A majority of patients--inthe 80%to 90% range--are
tender in these regions.

It seemsthat the degreeof lymphodyniahasdiminishedover time, suggestinghat for
manypatientsthisillnessis changing. Sincethis tenderness a Phasd element] think alot of
my patients have progressed past that stage.

A crimson crescentwhich is a bandof purple tissueon either side of the uvula [the
small, fleshy projection hanging at the back of the roof of the mouth], over the soft palate, is seen
in about80% of patients. Feveris anotheronethat haschanged. When| first took this data
abouttenyearsago,fully athird of my patientshada low-gradefever,definedas99.4or higher
in the morning, but it seems to be declining. Again, this is a Phase | element. | think it's down to
about 25%, maybe continuing to fall somewhat. The very fact that Phasel elementsare
decliningsuggestshatwe may havehadanepidemicof CFIDS, which is oneof my hypotheses
on this problemgoing backto Tahoedays,whenwe hada true epidemicof about265 people.
But other peoplehavelooked at epidemiologicalcurvesto suggesthat the epidemicof CFIDS
beganin thelate 70s,peakedn 1987,andhasbeenin a slow declineeversince. ThesePhasd
indicators also seem to suggest that, since they also seem to be declining.
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The Physical Exam, Subcortical Brain Injury

Vestibular Dysfunction [balance problemsP4%

Hyper-reflexia [abnormally strong reflex response8D%

Subcortical brain injury. Vestibular function is by far the most sensitiveindicator.
["Vestibular" normally refersto the vestibularstructuresn theinnerear,which areimportantin
maintainingbalance.Dr. Cheneyusesthe term "vestibulardisorder"for thesebalancedisorders,
eventhoughthey are causedby the brain rather than the vestibular structures.] We seethe
dysfunctionon threesimpletests. Oneis calledthe Rhombergponeis calledthe tandemstance,
andthe third is called the augmentedandemstance. If you're under50, you shouldbe rock-
steadyon eachof thesethreetests. If you'reover50, you might be a little unsteadyon the third
one. But you shouldbe okay on thefirst and secondones,evenup to the ageof 75. Komaroff
haspublisheda paperon platform posturographyesults,which is a very sophisticatedest of
vestibular function developedfor NASA, that demonstrateghat the reasonfor vestibular
dysfunction in CFIDS is deep brain injury, that is, subcortical injury.

Thenthere'shyper-reflexia,seenin 80% of patients. It tendsto beginin the anklesand
kneesandthenmovestowardthe head. It's very common. You canevenseeunsustainea@lonus
(a doublevibration upon tapping), particularly at the kneesor ankles. Subcorticalinjury can
typically producehyper-reflexia. Hyper-reflexiais a featureof multiple sclerosidor exactlythe
samereason.You seehyper-reflexian 20% of normalpeoplebut80% of CFIDS patientssoit's
not an abnormalityof itself, but rathera morefrequentlyoccurringabnormality. The exception
is whenyou seethis unsustainealonus,andthatis nevernormal. We seethatin about5% of
patients.

The Physical Exam, Metabolic Disturbances

Shortened breath-holding--70%

Poor oxygen transport--92%

Fingerprint destruction--50%

Sub-normal temperature—30% have temperatures below 98.6

Low systolic blood pressure--50% have systolic BP below 100

Orthostatic BP or pulse changesdhanges on standing ul0%

Hypertension is very rare--less than 2%

Thereare lots of metabolicdisturbancesandwe'll go in detail over someof these,but
oneinterestingoneis shortenedreath-holding. If you ask CFIDS patientsto hold their breath
after emptyingthe lungs--relativelyemptyingthe lungsandholding their breathaslong asthey
can--theydon'thold their breathnearlyaslong asnormalindividuals. More interestingthanthat
is that if you put a pulsoximeteron their finger and havethem hold their breath,they do not
desaturaten 70% of cases. [Blood oxygenlevelsare not reduced.] Whenyou havesomeone
expireall the air out of their lungsandthenhold their breathaslong asthey can,the only way
they canget oxygen(into thetissues]is to pull it off the hemoglobinmolecule[which bondsto
oxygenin the lungs and transportst to the tissues],and thereforedesaturatehe hemoglobin
molecule. Seventypercentdo not desaturatewhich is pretty amazing. Whatthatmeanss they
haveplenty of oxygenin their blood, but it will not transferinto the tissuesunderconditions
when the tissues need oxygen.

Whatwould happenf you could not transferoxygeninto thetissues?For onething, you
would havefatigue,andthatis not the only thing. Paincomesto mind, and anotherthing that
comesto mind is micro-organismghat are facultative anaerobesthat is, organismsthat like
reducedoxygen-saturatiortonditions. [Facultativeanaerobesre organismsthat grow bestin
the presenceof free oxygenbut are capableof growth in the absenceof oxygen.] Yeastis a
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facultative anaerobejt doesn'tlike oxygen. Mycoplasmabacteriaare facultative anaerobes.
Chlamydiapneumoniaas a facultativeanaerobe.Yet herewe havea situationwhere patients
arenot transferringoxygen,so it setsup ideal conditionsfor thesesortsof organismswhich is
intriguing, sincetheseorganismsarevery commonlyseenin CFIDS. Thequestionis why. One
good possibility is that there is insufficient oxygen transfer into the tissues.

Fingerprintdestruction. | think we werethefirst to seethat CFIDS patientsoften don't
haveany fingerprints. About 10% literally cannotbe fingerprintedat all on any of their digits.
Up to 50% of themaresomewhatffected,and50% havenormalfingerprints. If you biopsythe
tissue [make a microscopic examinationof surgically removedtissue], they show various
pathologiesin the dermis[skin] that | think explain someof this. They show lymphocytic
perivasculitis [inflammation of blood vessels], which is a type of immune activation
phenomenorthat could produceproblemsof nutrient supply to the dermis. They also show
punched-outesionsin thefibroblasts[cells that produceconnectivetissue],suggestinghatthey
may not be making collagencorrectly. That could definitely affect fingerprints. So collagen
synthesiscould be affected. Fingerprintdestructions quite interestingand quite unusualandis
seenevenin 20-year-oldsvith CFIDS. | askeda deputysheriff how oftenit wasthey could not
get fingerprints from some-one, and his answer was, "Almost never."

Subnormatemperatures About 30% havelow body temperatures.The percentagevith
fever seemsto be going down, but the percentagewith subnormaltemperatureseemsto be
going up, which is, I think, consistent with the transitioning to Phase IlI.

Low systolicblood pressurdthe highernumber];50% arebelow 100. Orthostatidblood
pressureor pulsechangesn about40% [Standingup causeshanges]. All of thisis consistent
with low blood volumes,commonto this illness,andwith adrenalinsufficiency. Hypertension
[high blood pressurejis extraordinarilyrare,lessthan2%. | do seeit, andwhen| seeit, it's
almostalwaysfamilial; the patient'sfirst-order relativesalso havehigh blood pressureandthe
CFIDS patient's hypertension is usually not very severe.
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CFS as Cellular Metabolic Dysfunction
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DIAGRAM 3

This is a diagram,a sort of recapitulationof what we've beentalking about. It's a
diagramthat gets progressivelymore complicated. The centerof gravity of this diseasds a
disturbanceof cell function that is bestdescribedas a mitochondrial dysfunctionor energy
productiondysfunction,with an associatedntracellularacidosis. If the mitochondriaare not
working very well, the cell will becomeprogressivelyacidic. By the way, this particularcell
dysfunctionis not uniqueto CFIDS. You could seethis kind of cell dysfunctionin almostany
chronicmedicalcondition. You could seeit in rheumatoidarthritis, AIDS, cancer lupus. Any
chronicmedicalconditionof significanteffectis goingto degradecell function and potentially
disturb energyproductionat the cell level. Thatis why chronicallyill peoplelook strangely
alike.

What we're talking about hereis how CFIDS causesthis dysfunction. So this white
arrow [point A] is CFIDS-specific,but this blue area[other partsof the diagram]is not specific
to CFIDS. Some-oneameup to meduringthe breakandsaid,”l haverheumatoidarthritis,and
| havefatigue." Well, they may havethis part [cellular dysfunction],but they may not have
somewhite arrows herethat are CFIDS-specific. The first thing in Phasel is virally-induced
RNase-Lactivity. That seemsto be the necessarygonditionto initiate CFIDS. RNase-Lwill
destroymessengeRNA, reducingproteinsynthesisandbeginningto degradecell function. You
feel asif you caughtsomethingandyou often haveotherevidenceof someimmuneactivation
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state,be it sore throat, swollen glands,low-gradefever, etc. | should add that there are a
minority of CFIDS patientswho do not exhibit this acuteonsetof aviral syndromethey havea
more insidious development [slower and less easily noticed], and that may simply be an infection
that is more subclinical. [The symptomsaren'tsevereenoughto be detectedin a physical
examination.] But 70% seemto be clinically expressedand this seemsto be the big system
involved.

If RNase-L activation continueslong enoughand high enough,it will degradeliver
function, andyou get xenobiotictoxicity, primarily from the portal circulation, that is, the gut.
The liver hasthe highestprotein-synthesigate in the body; thereforeit's going to be really
affectedby RNase-L. Thereis a condition called Reye'sSyndromein children, which is a
recapitulationof exactly this phenomenonin which a child getsa viral infection and just as
they'rerecoveringfrom the viral infection, they lose their liver function. That transitionfrom
viral infection to liver dysfunction is exactly this transition [from Point A to Point B]. But | don't
want to limit xenobiotic toxicity to the gut alone. There could be other sourcesof toxins
involved, suchastoxicity from the teeth,particularlyroot canalteeth,or jawboneosteo-necrotic
lesions [infected bone tissue in the jaw], which can be very toxic. There are also toxic
environments. So if you lose detox systems,you lose protectionagainstnot only the portal
circulation; you potentially lose protectionagainstother sourcesof toxins. But | would like to
emphasizehat everybodyhasa gut, andeverybodyhasa poisonougoortal circulation,so under
this particularsetof circumstancesgverybody'sgot a problemfrom the gut, but theremay be
someindividualswho haveadditionalproblemgfrom environmenor teethandjaw] addedon to
it.

The next problem, which is recapitulatedin Reye's Syndrome and very much
recapitulatechere,is that the xenobiotictoxins, which are fat soluble,enterthe brain, and the
placetheyenterthe mostis the hypothalamusbecausehe hypothalamudasthe leakiestblood-
brainbarrier. Thereasorfor thisis thatthe hypothalamusunlike otherareasof the brain, must
monitorhormonelevelsin the bloodin orderto controlthe body'shormonelevels. Sotoxinsin
theblood breachthe blood-brainbarrierto the greatesextentin thatarea. Sothere'sareasorfor
thesetoxinsto reachthe hypothalamuspecificallyandbe concentratedherebeforeotherareas.
In theareagight aroundthe hypothalamusyou havethe limbic structuresthe hippocampussite
of short-termmemory, processingcenters,vestibularapparatusmood centers. You havethe
whole array of processingentersthat seemto be afflicted in this diseaseso therecould be an
expanding array of injury as these toxins flood the brain.

Injury to the hypothalamusdamagesyour dynamic hormone responsesparticularly
growth hormone, cortisol, female sex hormones,and anti-diuretic hormone,and all of the
problems that follow tend to be extremely limiting on your activity levels.

By the way, eachof thesearrows,in turn, is affecting cell function. Cell function is
affected here [point A] by RNase-L activity destroying messengerRNA and preventing
productionof necessaryenzymes. Thesexenobiotic toxins actually poisonthe sameenzymes
[point B]. Thelossof growthhormone[point C], which controlsproteinsynthesisaffectsthose
enzymes. With the loss of cortisol dynamic [point C], you lose the heat-shockproteinsthat
stabilizetheir tertiary structure so they becomeunfoldedanddon'twork aswell. Soessentially
all threearrows[A, B, andC] are progressivelyaffectingenzymaticfunction within the cell, so
they're increasing cell dysfunction.

The final one is the DNA gene re-arrangementhat Urnowitz discusseda sort of
shuffling of thedeck. If you getagoodhand,maybethis evenhelpsyou. However,if you geta
badhand,you may actuallybe coding for your own personalizedoxin atthe DNA level. [The
new genearrangemeninay direct the cells to producenew toxins that would not otherwisebe
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present.] Soyou'regettinga personatoxin asopposedo somexenobiotictoxin. The only good
newshereis thatif this toxin is really, really bad,it will typically kill the cell thatgeneratedt.
Sowe think this [point D] doesnot generate¢he degreeof toxicity thatthis [point B] does. It's a
milder form. So it's sort of like, once you reachPhaselll, you feel mildly sick ratherthan
horribly sick, which this [point B] is capable of causing.

Sothosearethe four arrowsof CFIDS. This is how CFIDS damagesell metabolism,
andyou canseehow one problemcanfoster the next problemwhich fostersthe next problem.
But the first problem[damagefrom RNase-L]doesn'tnecessarilygo away. It canactually stay
therereverberatingn time, andyou may end up with all four arrowsacting at the sametime.
They alsointeractwith eachother. Sometimeghings going on up heremakethis worse[point
E]. Forexamplelossof cortisoldynamicupregulateshe immunesystemcreatinganincreased
setpoint [baseline] for immunereactivity andincreasingRNase-Lactivation. And DNA gene
re-arrangementsan do any numberof things regardingthis [points F and G]. Loss of growth
hormone which would impair liver function, would allow xenobiotictoxicity from the gut, the
mouth, and the environmentto be greater[point H]. So they set up feedbackloops that are
vicious circles making the various problems worse.

If you look at this, you wonderhow you would ever survive this, or how you ever get
better. It certainly showsthat some-onewith CFIDS is goingto havea very long and tough
illness and a tough road ahead of them.

Now comethe black arrows. The black arrowsare not CFIDS-related. They'resimply
related to disturbedcell function and mitochondrial dysfunction and intracellular acidosis.
Therefore,they can be seenin other chronicillness as well. The first problemis that with
intracellularacidosis,you get a compensatorgxtracellularalkalosis. The body doesthat: one
partof the body getsmoreacidic, the blood getsmorealkalineto balancat out. Alkaline blood
inhibits oxygen transport; as the blood becomes alkaline, it inhibits oxygen transfer rates.

Mitochochondrial dysfunction, reducing ATP generation, is linked to glutathione
deficiencyby the Gibbsfree energyequation. [The energyproducedby metabolismof glucose
is containedn the chemicalbondsof adenosindriphosphatg ATP), which transferst to where
it canbe used.] The Gibbsfree energyequationsaysthatthe energyavailableto dowork in the
cell is equivalentto the glutathioneconcentration. [Glutathioneis a peptidecomposedf three
aminoacids, cysteine,glutamateand glycine. Like proteins,peptidesare composeddf amino
acids, but peptidesare smaller than proteins. In addition to its role in energy production,
glutathioneis the mostabundantand mostimportantanti-oxidantproducedoy the body andis a
powerful detoxifier.] If there'sa reducedenergyavailableto do work, therewill alwaysbe an
equivalentreductionin glutathione. Glutathionereductioninducesan increasen citrate levels,
which can inhibit 2,3 DPG. Citrate is a very potent inhibitor of 2,3 DPG in the red cells.
[Hemoglobinin red blood cells bondsto oxygenin the lungsandtransportst to the tissues2,3
DPG (2,3 diphosphoglyceratay a chemicalthatis necessaryo allow the hemoglobirto release
the oxygen so it can enter the cells.] That would further reduce oxygen transfer at the
hemoglobinlevel. | call it the double hit to oxygen transfer,coming from two directions
[alkalinebloodandreduced2,3DPG]. It's badenoughthatyou havethis disturbedcell function,
but there's something else going on that even denies you oxygen to make energy.

At this point, the body actuallybeginsto fight backa bit. Oneof the thingsit doesis to
reducethe blood volume. In medicaltextbooks,there'sa whole chaptercalled "Contraction
Alkalosis." It saysthat as the blood becomesalkaline, the blood volume will actually be
reduced,and what happensthen is that the blood becomesmore acidic, becauset perfuses
tissuedesswell andthereforegainsbacksomeof the acidity. [l think this meansthatwhenthe
bloodvolumeis reducedjt doesn'ipenetratgéhetissuesaswell, andsinceit haslesscontactwith
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acidic cells, it doesn't continue to be so alkaline in an attempt to balance the intracellular acidity.]
It's a way of balancingout this terrible acidosis,and that may explain why David Bell [who
treateda CFIDS outbreakamongchildrenin Lyndonville,N.Y. in the 1980s]madethis comment
to me once;he said,"Whenyou try to fix blood volumedepletionwith thesepatients,t doesn't
alwayshelpthemvery much. It's asif theywantto be volume-depleted."And the reasontheir
systemsattemptto be volume-depleteds that they'realkaline, and they can't transferoxygen
unlessthey'revolume-depleted.It may also explainthe failure of the JohnsHopkins groupto
showlong-termbenefitfrom usingFlorinefto treatvolumedepletion. [Florinef (fludrocortisone
acetate)s a syntheticadrenocorticakteroidhormoneusedto normalizeblood pressure.] They
failed to showbenefiton a double-blind,placebocontrolledtrial. It shouldhavehelpedsince
those patients had volume depletion, but not if the volume depletionis a compensatory
mechanism.[A double-blind,placebo-controllegtudyis onein which neitherthe researchers
nor the patientsknow which patientsare getting the drug and which ones are getting the
placebo.]

Citrate;you canraise2,3 DPG levelsby dumpingcitratein theurine. We measureitrate
in the urine all the time, using chromatographictechniques[fa method of separatingand
identifying chemicalsin a mixture], and CFIDS patients'urine is always elevatedin citrate.
Their bodiesdumpcitratelike crazyto keepit from beingelevatedn the blood, which would be
catastrophic. But citrate binds magnesium;it's a powerful magnesiumbinder, so excreting
citrate causesnagnesiundepletion. There'sbeenquite a bit of controversyaboutmagnesium
deficiency. Somepeoplesay CFIDS patientsare deficient; somesay they aren't,but a recent
publicationby GretaMoorkensout of Belgium hasreally solvedthe mystery. What she has
shownis that if you use the gold standard[most reliable] methodology,such as magnesium
loadingtests,50% of CFIDS patientsare deficientin magnesium.Furthermorejn half of those
people,you cannotincreasemagnesiunto normallevels with any amountof magnesiumyou
give them,suggestinghatthey'releakingmagnesiunout of the cell fasterthanyou cangetit in.
Of course,if you're leaking magnesiunmout of the cell, eventhe magnesiumoading testis a
flawed assayimeasurementfor determiningmagnesiundepletion. The pointis thatthereis no
truly valid testfor magnesiumdeficiencyin this disease. It literally arisesfrom magnesium
leakingout of thecell. But Dr. Moorkensis thefirst onewho shedssomelight on why mostof
the othertestsareflawed. The useof magnesiunhasalwaysbeenone of the bettertreatments
for this illness. | think clearly on theoreticalgrounds,and to someextenton measurement
grounds,as shownthroughGretaMoorkens'work, this is a magnesium-deficiencgtatewhich
shouldbe aggressivelytreated,eventhough many testsfor magnesiumshow as normal, since
those tests are invalid.
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Pulse Oximetry Analysis
60 CFS Patients
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Thisis the pulseoximetrydata. It showsmaximumbreath-holdingendexpiration[after
emptyingthe lungs] in secondsyersusthe percentdesaturatiorfreductionin blood oxygen].
Essentially 0, 1%, or 2% is no desaturation, so this [those with 0, 1%, or 2%, shown as "0" on the
diagram]representaboutseventypercenof this N of 60 [60 researclsubjects]. Probablythese
threepeoplehere[shownas"x"]are the only normals,andthenwe havethe sortof intermediate
groupthatare showingsomeintermediatedesaturation.But look at this personwho held their
breathfor 80 secondsand essentiallydidn't desaturate.So they hold their breath;the only way
their tissuesaregoingto getoxygenis to pull it off thehemoglobinandtheydon'tdoit. | did a
correlationcoefficientjust to makesurel couldn'texplain this basedon the length of breath-
holding. The correlationcoefficientis weakto nonexistentthereforethis effectis not relatedto
the length of holding breath. [A correlation coefficientis a statistical measuremenof the
strengthof a correlationbetweentwo variables. In otherwords, this statisticalanalysisshows
that the lack of desaturatioris not explainedby the length of breath-holding;thereforeit is
caused by something else--poor oxygen transport.]
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Oxygen Transport
Blood Acid-Base Status (Alkaline blood inhibits oxygen transport)
Red Cell 2,3 DPG Status (Lower 2,3 DPG levels inhibit oxygen transport)
Mitochondrial function
Micro-circulation [ blood flow through the smallest blood vessels]
" Alkaline blood reduces blood volume
Low magnesium constricts blood vessels
Increased sympathetic tonethe body's stress response, expressed through the sympathetic
nervous systemgonstricts blood vessels
Total blood volume (diminished in CFS)

The things that control oxygen transportare: Blood acid-basestatus;alkaline blood
inhibitstransport. Red-cell2,3DPG;lower levelsinhibit transport. CFIDS patientshaveboth of
theseproblems. Of course you could haveoxygentransferproblemsbecausehe mitochondria
arenotworking in thefirst place. And thentherecouldbe micro-circulationproblems. Alkaline
blood constricts blood volume and could affect micro-circulation. Magnesiumdeficiency
constricts blood vessels,and that can contribute to micro-circulation problems. Increased
sympathetictone constricts; CFIDS patientshave beenshownto have increasedsympathetic
tone. And thendiminishedtotal blood volume could reducemicro-circulation. So thesearethe
big four reasongo suspecbxygentransferproblems. As we tried to work throughsomeof these
four things and doing someothertests,I've concludedthat blood alkalosisis the dominantone.
Becausdherearewaysto suggesthatthe otherthree,althoughpotentially presentin individual
casesdo notseemto havethe breadthof effectthatblood alkalosisdoes. And wheredoesblood
alkalosis come from? It comesfrom diminished cell mitochondrial function and energy
production. That makessensebecausehis is a chronic fatigue syndrome. You don't make
enoughenergy,andoneof the consequencesf not makingenoughenergyis thatbloodbecomes
alkaline, inhibiting oxygen transfer.

Mitochondrial Dysfunction
RNase-L Activity (Inappropriate)--37 kda [the more destructive low molecular weight form]
RNase-L Activity (Appropriate)--Microbial activity (i.e., HHV, Mycoplasna)
Xenobiotic Poisoning--Gut, Root Canal Teeth, Jaw, Environment
Heavy Metals (Especially Mercury)
Growth Hormone Deficiency
DNA Gene Re-arrangement or Alterations in Normal Expression

[Appropriate RNase-L activation would occur when thereis an intracellular microbial
infection, and the RNase-L is fighting it. Inappropriateactivation occurs when the more
destructivdow molecularweightform of RNase-Lis presentandalsowhenthe infectionis no
longer there but RNase-L levels remain high.]

Someof the reasonsfor mitochondrialdysfunction. RNaseL activity--inappropriate,
suchasthe 37 kda identified by Suhadolnik. That'scertainly going to screwup mitochondrial
function, becauset's goingto chewup messengeRNA necessaryor the enzymeghat run the
mitochondria. You could have appropriateRNase-Lactivity due to somemicrobial infection,
like HHV or Mycoplasma Theseare appropriatereasongo have RNase-L,but RNase-Lwill
still screwup mitochondrialfunction. Xenobioticpoisoningfrom gut, root canalteeth,jaw, and
environment. Heavy metals,especiallymercury. Mercury hasa very specialbinding site, at
glutathioneperoxidase.[Mercury inhibits anti-oxidantenzymedike glutathioneperoxidase.]lt
canknockthatenzymeout. It's a seleniumbinding site,andmercuryhits there. If it hits there,
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it's going to knock out mitochondrialfunction. It getsa specialwarrant[??] there. Growth
hormonedeficiency, by affecting protein synthesis,s going to affect mitochondrialfunction.
And then of course, DNA gene rearrangements and alterations in normal expression.

| wantto go throughthe energyproductionsystemand show you someof the energy
conundrumsaboutit. [A conundrumis a puzzle or a problem.] Glucoseis takeninto the
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glycolytic pathwayto convertto pyruvate. Glycolysisis the beginningof the metabolismof

glucose;the glucosemoleculeis split into two smallermoleculesgegachof which is convertedto

pyruvate. [Glycolysisis anaerobicjt doesnotrequireoxygen. It producesomeenergy,butthe

aerobicprocesseghat completethe metabolismof glucoseproducemuch more energythan
glycolysis.] Pyruvateis takeninto the mitochondriaand is convertedto water and carbon
dioxide if it's fully oxidized, releasingvast quantitiesof energy. You do makea little energy
here[ATP (from glycolysis)], but you maketen times more here[ATP x 10 (from complete
oxidation)], but to do that you consumequite a bit of oxygento run the mitochondria. You'll

notice that you don't consumeoxygento run glycolysis; we call it, therefore,the anaerobic
energy pathway.

As the mitochondriaoxidize pyruvateto water and carbondioxide, it producessome
reactiveoxygenspeciegextremelydestructivefreeradicals]. Oneis calledsuperoxide,whichis
convertedoy superoxide dismutas¢SOD, a powerfulanti-oxidant]to hydrogenperoxide which
is thenconvertedby glutathioneperoxidaseand glutathioneto water. [The pathwayon the left
(PointA) is a moredetailedversionof the oneon theright (PointB).] The point is thatwhen
you make energy,you make thesereactiveoxygenspecies. It is very importantthat they be
further metabolizedby theseenzymesystems[SOD, glutathioneperoxidase and glutathione]
down to water. They are so toxic that if your systemcan'tmetabolizethem further, feedback
inhibition will cut off the entiresystemto saveyour life. [If too manyvery toxic substanceare
producedthe body'sprotectivemechanisnshutsdown the entire process. Thenyou only have
the energy producedby anaerobicglycolysis, but your body won't produce life-threatening
toxins.] Theideais thatyour body choosedetweenower energyandlife versushigherenergy
andtoxins anddeath. This alsobringsinto focusthe ideathat maybefatigueisn'tasbadaswe
think it is. Sometimedatigue could actually be a protectivemechanismagainstdamagefrom
these toxins.

Thisis wheremercuryhits, right here[Point C]. Lots of CFIDS patientshaveglutathione
deficiency. Evenvirusesare known to make GPX [glutathioneperoxidasepenesthatinterfere
with this metabolicpathway,soviruseshavethe interestingability to actuallyinterferewith this
system.

| call this the energy conundrum. The energy deficit may actually be a defense
mechanismasmuchasa problemin itself, andthereal solutionto the energydeficit is to get at
the deeper problem.

Notethatif themitochondriacan'tfunction,whathappengo pyruvate? It is convertedo
lactateand other organicacids. So one of the indirect measuresf mitochondrialfunction is
increasinglactic acid within the cell. That causesntracellularacidosis,from which you get
extracellular alkalosis, blocking oxygen transfer. You can directly measuremitochondrial
function by measuringhe amountof oxygenconsumedy thatindividual; it's a direct measure
of mitochondrial function.

There are actually three articles publishedin the medical literature to support the
existenceof mitochondrialdysfunction,but whatI'm goingto showyou is datathat!| personally
developed or that | have been working on.

SLIDE--Brain Scan [Not reproduced for this summary]

This is called magneticresonancespectroscopyMRS]. It's a marvelouskind of brain
scan. It allows usto look at a very small areaof the brain called a voxel, which is the three-
dimensionakquivalentof a pixel a [single dotin a photo]. It's no biggerthaneight millimeters
by eight millimeters by one millimeter thick, no biggerthanthe end of this pointer. Although
you don't appreciateit, theselittle arrows are coming out to the side, showing where we're
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looking at differentvoxels. Thereareactuallysix voxelsbeingexaminedn this particularbrain
slice. [A voxel is a cubic millimeter of tissue. MRS can measure the levels of specific chemicals

in these tiny areas of the brain.]

Thisis aspectroscopiscanof asinglevoxel ona CFIDS patient[eachpeakrepresenting
adifferentchemical],and| wantyou to seethis big lactic acid peakright here. Thatlactic acid
peakis definitely not normal. Thereshouldbe no lactic acid peakin the centralnervoussystem.
It shouldbe absolutelyzero. Sowhatis a large lactic acid peakdoing in the brain? It means
mitochondrialencephalopathjbrain cell dysfunctioncausedoy mitochondrialdysfunction]. It
meansthe brain isn't working becausethere isn't enoughmitochondrial function to provide
energyfor it to work. You makelactic acid instead,and you get intracellularacidosisin the
brain. The NAA [N-acetyl aspartatepeakis the viability peak. [Viability meansability to
survive. NAA is anaminoacid synthesizedn the mitochondriaandfound almostexclusivelyin
nervecells; NAA levelsdrop after a nervecell dies.] The choline peakexaminesn effectthe
cell membrane. [Choline is one of the chemicalsfound in the structuralcomponentsof all
human cell membranes.]
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Magnetic Resonance Spectroscopy; N=20( test subjects]
70% of patients show elevated lactate levels in the thalamus and surrounding

structures.
10% of patients show reduced NAA peak and elevated choline peak, also in the

thalamus and surrounding structures.
Recent studies out of the University of Liverpool show similar findings in the
hippocampus of CFS patients.

We haveusedMRS to examineabout20 patientsat ColumbiaPresbyteriarHospitalin
Manhattan. Seventypercentof patientsshow elevatedlactic acid levelsin the thalamusand
surroundingstructuresa subcorticalarea. Ten percentof patientsshow,in addition, reduced
NAA peaksand elevatedcholine peaks,also in the thalamusand surroundingstructures. A
reduced NAA peak and an elevated choline peak represent potential cell death. They indicate the
lossof neuronsin that area,wherethe metabolicinjury is so severethatyou'veactuallylost the
neuronitself. Recentstudiespublishedout of the University of Liverpool on MRS in CFIDS
showsimilar findings in the hippocampusn CFIDS patients. The hippocampuss the areaof
short-term memory, particularly the right hippocampus.

The pointis thatwe now havethe capacityto probevery tiny areaswithin the brainand
actually seethis mitochondrialdysfunction,and beyondthat evento seethe repercussionsf
energydeficits andother problemsthatlead potentiallyto cell deathwithin thesesmall areasof
the brain.
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This is exerciseergometry[energy measurementjvith gas analysis[which measures
oxygenconsumeaand carbondioxide produced]. This is 25 normal peoplepicked by random
digit dialling, age-and sex-matchedvith 25 disabledCFIDS patients. Both groupsreached
what's called end-pointmaximum on exercisebicycle ergometry[the point at which the body
exhaustsits aerobic capacity and switches back to anaerobic metabolism]. Notice the
significantly lower levels of oxygenconsumptiorat end-pointfor CFIDS patientscomparedo
normalindividuals,anotherindicationthatthey'renot consumingoxygennormally. We surmise
thatthis is dueto impairedmitochondrialfunction[since oxygenconsumptions a measurement
of the energy produced by mitochondria in aerobic metabolism].

PART Il, TREATMENT

The Key Scientific Literature
Step | Holmes et al. (CDC)
Bell et al. (Lyndonville, N.Y.)
Rowe et al. (Johns Hopkins U)
Step Il Zivin et al. (Scientific Americar)
Moorkens et al. (U Antwerp--Belgium)
Cox et al. (The Lancet--U.K.)
Step 1l Bland et al. (Healthcom, Inc.--U.S.A.)
Step IV Beck et al. New England Journal of Medicing
??? et al. (Karolinska Institute--Sweden)

Now we're going to move into treatment. As | did with the scientific literature on
pathophysiology, | want to go through some of the key scientific literature on treatment. There is
the Holmeset al. article at the CDC, publishedin 1988, which saysthat one of the principal
criteriafor CFIDS s thatexercisemakesyou worse. This is interestinggivensomeof therecent
articlesin newspaperghat say that exercisemakesyou better. But in reality, if you have
mitochondrial dysfunction, exercise is contra-indicated,just as it is in mitochondrial
cardiomyopathy.[Cardiomyopathyis a diseaseof the heartmuscle.] Secondly,it's in the case
definition that exercisemakesyou worse, so why would you think you should exercise,if it
makesyou worse? But we'll go throughwhattype of exercisemay be appropriatefor CFIDS
patients. It may simply be that different definitions of exercisemight accountfor different
recommendations.

Bell et al. looked at the blood volume issues. It's very importantto addressblood
volume,but| think you needto do it adaptogenicallginceit's a compensatoryssue. [Reduced
blood volume is the body's attemptto compensatdor a more basic problem. Adaptogenic
therapiesaredesignedo help the body adaptto variouskinds of environmentalphysiological,
and psychological stress.]

Rowe et al. out of JohnsHopkins identified tilt-table positivity, which is essentiallya
subsetof patients with blood volume depletion. [The tilt-table test measuresorthostatic
intoleranceor neurally-mediatedhypotensionwhich are associatedvith weaknessor fainting
when standing, even for short periods.]

Zivin, publishingin Scientific American hastalked aboutthe importanceof NMDA-
receptor-mediatecheurotoxicity and the extreme importance of blocking that receptor or
agonizingits oppositeto protectthe brainagainstinjury of anykind. [This subjectis discussed
in detail later in the summary.]

Moorkens'work, particularly on the importanceof magnesiumn treatment,would fit
very well with Zivins' article, since magnesium is an NMDA receptor blocker.
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Cox did a magnesiumstudy, a double-blind placebo-controlledstudy, showing that
magnesium was beneficial in CFIDS.

Bland has done the most work in detoxification, using nutritional approachesto
resuscitate liver function, which have shown benefit in CFIDS in a multi-center trial.

Beck, publishingin the NewEnglandJournal anda Swedishpersonwhosenamel don't
remember--1 did this on the plane coming in, so | don't remember his name--publishing out of the
Karolinska Institute in Stockholm, both showedthat CFIDS patientshave low vitamin B-12
levelsin their brainsbut normallevelsin the blood. They alsohaveelevatedhomocysteinen
the brain, but normallevelsin the blood, suggestinghatthere'sa B-12 deficiencyin the brain,
not presentn the blood, thatneedsto be very aggressivelyaddressedyecausehe brain doesn't
work very well withoutB-12. [Homocysteinds anaminoacidformedduring the metabolisnmof
the essentialamino acid methionine. High levels of homocysteinan the blood are causedoy
deficienciesof folic acid, B-6 andB-12 andmay contributeto atherosclerosiandheartdisease.
The presencef homocysteinen the brainis evidenceof B-12 deficiency.] If you don'taddress
B-12 deficiency,you getproblemswith lack of S-adenosylmethionintinctionandyou alsoget
problems with homocysteineaction. [S-adenosylmethioninewhich is marketed as the
nutritional supplementSAM-e, is also producedby the body in the processof metabolizing
methionine,but its effects are positive. SAM-e is found in every cell in the body, and is
involvedin morethen100importantchemicalreactions. It is adonorof methylgroups,specific
chemicalsnecessaryor the formation, activation,or metabolismof many essentiakubstances,
including glutathione neurotransmitterdyormonesand proteins.] The B-12 deficiencydoesn't
showin the blood, but this article showsthatyou haveto treatit. | think eightout of 10 patients
had B-12 deficiencies in the brain.

The Key Scientific Literature
Step V Pimental et al. (UCLA)
Haley, Boyd et al. (U Kentucky)
Ray et al. (Dallas, Tex.)

Step VI Bland, et al. (Healthcom, Inc.--U.S.A.)
Step VI Bennett, et al. (U Oregon)

Moorkens et al. (U Antwerp--Belgium)
Misc. Carter et al. (Hemispherx, Inc.--U.S.A.)

Ablashi et al. (NIH)
Berg et al. (Hemex, Inc.--U.S.A))

Pimental--thatis the U.C.L.A. groupthat usedantibioticsto treatthe gut. Patientsgot
better,showingthat gut resuscitationgut ecology manipulation,can be importantto treatthis
disease. Boyd Haley'sgroup at the University of Kentucky hasdone most of the really good
scientific work on mercuryissuesas they may pertainnot only to CFIDS but to the broader
population. Ray'sgroup, | believe herein the Dallas-FortWorth area,has doneas much as
anybodyto point out thatenvironmentalllnessmakespeoplesick, andof courseenvironmental
issuescould affect someof our patients. Bland also hasdone a lot of work in the areaof
detoxification proceduresand published several articles in nutrition journals. Bennettand
Moorkens have beendoing work in growth hormone. Bennettdid a double-blind, placebo-
controlledtrial that showedgrowth hormonewas of benefitin fioromyalgia. Moorkensdid
growth hormonestudiesin CFIDS thatshoweda partial benefitin somepatientsand no benefit
in others,but her dosewasvery high. We'll talk aboutdosingwith growth hormoneand how
importantthatis. Thensomemiscellaneoupublications. Carterwrote the article on Ampligen
for regulatingRNase-L. There'sthe Ablashiarticle showingthat Kutapressirinhibits all known
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humanherpesvirusesin atesttube. [Kutapressins a drug madefrom pig liver extract. It is a
broad-spectrunanti-viral, and Dr. Cheneyhasusedit in patientswho test positive for viruses
suchasEBV, CMV, andHHV-6, all herpesviruses.] And thenthe Berg article out of Hemex
which bringsinto focusthe coagulopathiegabnormalpresencef substancesvolvedin blood
clotting] associatedwith immune activation that plague perhaps40% to 50% of CFIDS,
suggesting the use of anticoagulant [clot-preventing] therapies.

Treatment Overview
Phase I--High RNase-L Activity/TH, Activation With or Without Coagulopathy [ abnormal
presence of substances involved in blood clotting]
Ampligen
Anti-microbial Therapy (Quantitative PCR Testing Now Available)
Immune Modulation (TH ,--TH Shift)
Anticoagulant Therapy

How do we treatPhasd, which involveshigh RNase-L,TH, activation,with or without
coagulopathyandalsoinvolves,to someextent,microbial infection? Active microbialinfection
would fit into the Phasel pattern. One of the bestregulatorsof RNase-Leveris the double-
strandedRNA moleculeknown as Ampligen. And I think it doeshavea role, will havearole,
particularlyin thoseindividualswith what might be calledinappropriateupregulationof RNase-
L, perhapswith the low molecularweight variety, which seemdgo be unregulated.l don'tknow
whatexactpercentag®f patientshavethat, but baseduponclinical observationjt seemanaybe
50% or so, maybe slightly less than 50% might expect to respond to Ampligen.

Anti-microbial therapy obviously could be important, particularly with appropriate
RNase-Lactivationbecausef an activeinfection of intracellularmicrobes particularlyviruses,
andalsointracellularbacteriaMycoplasmaor Chlamydiapneumoniagfor example. We havea
new technologythat hasjust becomeavailablea few monthsago. It's call a Tagmanassay
[measurementfndit's otherwiseknownasa fluorescentagged riple-probedPCRtechnology,
which can measureactualquantitiesof the virion. [PCR testinginvolvesthe polymerasechain
reaction,which can producemany copiesof a DNA fragment. This increasesninute tracesto
levelsmoreeasilydetected.Fluorescentaggingis a methodof usingfluorescentyesthatshow
up underthe microscope. A virion is a single maturevirus.] It's an antigendetectiondevice.
[An antigenis any substancehat can causean immunereaction. Antigensare found on the
surfacef microbesandareidentified by theimmunesystemasforeign substances.]t detects
the virus or thévlycoplasmaor theChlamydiaitself with great precision. It can actually measure
the quantitiesof microbesin ccs.[cubic centimeterspf blood,typically ccs.of plasmaor serum
[the liquid left after blood cells havebeenremoved]. Testingthe serumavoidsfalse positives
you might get by testing for microbes in the blood cells. [A false positive reading would indicate
an infection when no infection is actually present.] You could have dormantherpesgroup
viruses,even dormantMycoplasmaor Chlamydiawhich would show positive if you testthe
blood cells but don't really contribute to an active infection.

Because/ou don'thaveto worry asmuchaboutfalse positiveswith this method,you can
really rampup [increaselthe sensitivityrateandyou canevenmeasurea singlevirion percc. of
blood. This assayis expressedhn thingslike 58,000copiesof HHV-6 strainA percc. of serum.
Or 30,000copiesof Epstein-Barrvirus per cc. of serum. Or 28,00copiesof CMV per cc. of
serum. As of Januaryof this year, they're going to be offering this Tagmanassayfor all
Mycoplasmaspeciesand Chlamydiapneumoniagwhich will offer usthe ability to look not only
at herpesgroup virusesbut also at someof theseintracellularbacteria. | think this will be a
tremendousadvancein being able to single out those individuals who may have an active
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microbial infection and may needspecifictherapyfor that. So far, we'vedoneabout50 assays
onHHV 4,5, 6,and7. HHV-4 is Epstein-Barr HHV-5 is cytomegalovirusHHV-6 is HHV-6,
and then HHV-7 is similar to six. So far it's running about 40% positive in my patient
populationwhich really surprisedme. | hadno ideathathigh a percentagevould haveanactive
viral replication rate [an active infection] going on in their blood.

How would you treatanactiveviral infection? Therearemanywaysto go here,andl've
tendedto usea mix of immunomodulatiomrmethodsthat tendto augmentTH; [the part of the
immunesystemthat fights viruses]andalso specificanti-viral measures.But sincethe Tagman
assaymeasurespecificamountsof viruses,you get feedback. Whatevertreatmentyou choose,
you simply testagainto seeif the numberof virusesis coming down. If it's coming down,
whateveryou're doing is working. If it isn't comingdown, it isn't working. So you just try
somethingyou think might work, andyou getreliablefeedbackandit's relativelyinexpensiveo
do repeat testing for a single microbe.

QUESTION: How much does it cost to do the Tagman assay?

Thepanelof four viruses,HHV 4, 5, 6, and 7, is about$550. Theindividual assaysare
about$180. Soonceyou geta positive,and thenyou'retestinga single onerepeatediyto seeif
the treatment is working, you're only paying $180 per test.

Immune modulation is the conceptof augmentingthe immune system that fights
intracellular microbes;that's the TH; system. There are a number of pharmaceuticalsand
nutriceuticals[nutritional supplementsisedtherapeuticallythatdo that. Theonel like the best
is isoprinosine a drug that unfortunatelyis not approvedin this country but is approvedin 51
othercountriesmadein Dublin, Ireland, by Rivex Pharmaceuticalslthoughdiscoveredn this
country.

We have probably a couple of hundred people on isoprinosine. It's the only
immunomodulatof've evergivenwherepeopleactuallycall usbackandtell ushow muchbetter
they'redoing. I've neverhadanimmunomodulatothatstrongbefore. Kutapressirwasn'tnearly
that strong. Isonisoprineis relatively safe and relatively inexpensive. [Although isoprinosine
(brand namelmmunovir) is not approvedin the U.S., Dr. Cheneysendsa prescriptionto the
Canadiansupplier,which shipsthe drug to the patient. Some patientsalso obtain the drug
directly from the manufacturer in Ireland.]

Anti-coagulanttherapy. Those individuals who are forming soluble fibrin monomer
[SFM] or whoseimmunecoagulationpathwayis really turnedon may need,at leastfor a time,
anticoagulantherapy. [The theoryproposedn the Hemexarticle is that pathogendike CMV,
HHV-6, Mycoplasmancognita andChlamydiapneumoniagandthe body'simmuneresponseo
them, alter cell chemistryin ways that lead to the productionof SFM and other substances
involved in the blood clotting process. Thesesubstancesnakethe blood cells cling together,
which can reducethe efficiency of blood flow, especiallyin the smallestblood vessels.] We
typically useheparinandtreatfor maybethreeto six months. Thenwe may stop,becausence
you addresghe immune activation statethat causeghe coagulopathypften the coagulopathy
will downregulatgreturnto normal],andyou don'tneedto treatit anymore. | think thisyearor
nextyearthey'regoing to be comingout with oral heparin,soheparinwill go from aninjectable
to oral tablets,which will be easier. [Heparinis an anticoagulanthat occursnaturally in the
tissues and is also used in medicine. It inhibits the enzymes responsible for blood clotting.]
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Carol[Sieverling of the Dallas-FortWorth SupportGroup] madea diagramof this TH;-
TH, systemthat'sreally nice; it showshow antigen-presentingells uponreceiptof a certain
antigenicstimulus, tell naive TH cells to either go down the TH; systemor the TH, system.
['Naive" TH cells are undifferentiatedthey havethe ability to becomeeitherTH; or TH; cells.]
Antigen-presentingcells, that is macrophagesswallow whole the micro-organismor its
antigeniccomponenandthensendout cytokine informationto the naiveT cell. [Cytokinesare
the immune system'schemical messengers.] Dependingon the cytokine [interleukin-10 or
interleukin-12]thateitherforcesthe cell down morethe TH; pathwayor forcesit downmorethe
TH,. Oftenit getsforceddown both pathways but therewill usuallybe a dominantone. The
effector cells [cells that actually fight the infection] for TH; are cytotoxic [cell-killing] T-cells
and NK [natural killer] cells. The effector cells for TH, are antibody-secretind-cells and
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eosinophils.[Cytotoxic T-cells recognizeantigenson the surfaceof cellsinfectedby virusesand
releaseproteinsthat kill the cells. Naturalkiller cells are lymphocytes(a type of white blood
cell) that are able to kill virus-infectedcells and sometypesof cancercells. Eosinophilsare
leucocytes(a type of white blood cell) involved in allergic reactions;they also producean
enzymethat can destroyparasites. B-cells are lymphocyteswith receptorsthat detectspecific
typesof antigens.Whenthereceptorgietecttheseantigensthe B-cellsdivide andproducdarge
amounts of antibodies to the antigen.]

Oneinterestingdifferencebetweerthesetwo systemss thatthe TH; systemkills human
cells that are either infected with somethingor are abnormal,like a cancercell. They Kill
specificallyhumancells. Converselythe TH, systemtendsto kill organismsutsidethe human
cell. Thekindsof antigenghatforce cellsdownthe TH; systemareviruses,cancerjntracellular
bacteria, and yeast, and all of these seem understandable from an intracellular perspective, except
yeast. Yeastreally isn't anintracellularmicrobe. | think the body perceivesyeastas a kind of
cancercell or somesortof humancell thathasgonewrong. For somereasonyeastis stuckover
on the TH; side. Conversely,extracellularbacteria,allergens,toxins, and parasitestend to
initiate more of a Thitype response.

RNase-Lis holding theline onintracellularreplicationrates,waiting for TH; to arrivein
the form of cytotoxic T-cells or NK cells. [RNase-Lcan'teradicatea viral infection; it only
reduceghe virus'sreproductionrate until the TH; systemgearsup to knock out the infection.]
Here'sthe problemin CFIDS patients: If TH; is downregulatedwhich it is, then RNase-L
simply staysactivated waiting for the TH, cavalryto arrive,andit neverarrives. Thereforepne
of thefactorskeepingRNase-Lupregulateds the lossof the TH; system. TH; is the only thing
that can actually eradicate the microbe; all RNase-L will do is inhibit its replication rate.

Over here,on the TH; side,the phagocyticcell, particularlythe granulocyte typically is
whatis fighting someof thesethings,waiting for the TH, systemto arrive. [Phagocyticcellscan
engulf and digest microbes. Granulocytesare phagocytic white blood cells.] Thesetwo
cytokines--interleukin-10tends to move one from the TH; systemto the TH, system.
Interleukin-12tendsto moveyou from the TH, systemto the TH; system. Here'swhereit gets
interesting. Viruses,one examplebeing the Epstein-Barrvirus, have DNA that allow themto
make protein similar to interleukin-10. Now why would a virus be spitting out an IL-10 like
protein? Well, look at theadvantageo thatvirus. If it canmakelL-10, it will shift theimmune
systemaway from fighting viruses,so the immune systemwon't kill this virus. The virus is
capableof alteringthe immunesystemawayfrom itself by virtue of its capacityto makeanIL-
10-like molecule. It has beendiscoveredthat parasitesmake an IL-12-like molecule,and
parasiteswill shift the systemtoward TH;, and thereforethe parasitedoesn'tget killed. The
pointis, thesemicrobeshavesomeintelligence,asit were,or they'remutatingin directionsthat
allow themto survive our immune system. They do that by making proteinsthat mimic our
cytokinesandactuallyshift ourimmunesystemsawayfrom themselves.That canexplainsome
of the vagarieJunpredictableactors]you cangetinto andwhy someof thesevirusescanbe so
difficult to eradicatejf they'reactuallyalteringtheimmunesystemthatotherwisewould getrid
of them.
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Treatment Overview, Phase II--Xenobiotic Toxicity

Source Attenuation feduction]

gut
teeth/jawbone
environment

High Dose Hydroxycobalamin

MSM [ methylsulfonylmethane]

Whey Protein Concentrate

Guaifenesin

Growth Hormone

Treatmentoverviewfor xenobiotictoxicity. First we dealwith toxin sourceattenuation;
we reducethe gut source;we reducethe teethandjawbonesource;we reducethe environment
source.You noticel say"attenuate;'l didn'tsay"eliminate." In fact, there'snoway to getrid of
a toxic gut; there'sno way to getrid of a toxic mouth,andthere'sno way to getrid of a toxic
environment, but you can reduce the most serious types of toxicity.

Thenyou engagen first-orderdetoxification. Hydroxycobalamins aform of B-12 that
actsasa potentcentralnervoussystemdetoxifier. [Dosesare discussedaterin the summary.]
In fact, it's keptin emergencyroomsto detoxify cyanide. It's an excellentantidoteto cyanide
poisoning,but it actuallyis an excellentantidoteto any nitrogen-bearingoxin, and most fat-
solubletoxins from the gut [which tendto concentraten the brain], interestingly,arenitrogen-
bearing. So B-12 could be excellentas a nonspecificbrain detoxifier [effective againstmany
toxins]. And | think thereasornwhy it's depletedn the brainis becausét's beingcomplexedout
faster than it's being replaced [bonding with toxins and being eliminated along with them].

MSM--wonderfulnonspecificdetoxifier. The sulfur grouponthe MSM bindsto alot of
different toxins and canremovethem. There'squite a bit of literatureon the useof MSM to
treatpain, at leastthetoxic componenof pain,andit is a pretty gooddetoxifier, evenfor heavy
metals.

The problemthatyou get into particularly with MSM, but alsowith all of these,is that
you canovermobilizewhenyou over-detoxify. [The first stepin the detoxificationprocesss to
pull toxins out of the tissueswherethey havebeenstored. If toxinsarepulled out of the tissues
fasterthanthey can be neutralized they are mobilized--allowedto move aroundthe body and
causedamage.] By that| mean,what detoxifiesalso mobilizes,andif you mobilize morethan
you can handle,you canactuallyget sick. So we've seenpeopletake high dosesof B-12 and
breakoutin acne-formeruptionsall overtheir faceandbodyasthetoxins actuallycomethrough
theoll glandsof their skin. [Diarrhea,acne lethargy,agitation,andincreasednsomniaaresigns
thatthe toxinsarebeingmobilizedfasterthanthe body caneliminatethem,andthe doseshould
bereduced.] We'veseenpeoplestarton high dosesof MSM andgetextremelyill. [Dr. Cheney
recommendstartingwith a very low doseand increasingit very slowly up to the therapeutic
dose,whichis 6 to 9 mg. a day. Painrelief canbe significantat thatlevel. MSM is effective
againstyeastand can also help with allergies. The sulfur bondsto allergens,and keepsthem
away from the mucousmembranesn the noseandsinuses. MSM is availablefrom the CFIDS
and Fibromyalgia Health Resource, 800-366-6056, www.immunesupport.com and from
www.needs.corh

QUESTION: Will MSM bind to nutritional supplements and make them ineffective?

Possibly. | wouldworry particularly aboutminerals. Sulfurwould bind mineralspretty
well. Sol wouldn'ttake MSM at the sametime as a multivitamin or a mineral supplement.
Otherwise, | wouldn't be particularly worried.
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We've seenpeople intolerant of whey protein concentrate which raises glutathione
concentrationsin the cell and can also overmobilize toxins. [Glutathione is a powerful
detoxifier,and Dr. Cheneybelieveswhey protein concentratesre the most effective meansof
increasingglutathiondevels,which alsoincreasegnergyproductionin the mitochondria. Whey
proteinscanalsoreducelevelsof Mycoplasmancognitusand Chlamydiapneumoniae.Someof
Dr. Cheney'spatients had dramatic improvementsafter a few months on whey protein
concentratesWhey is the watery part of milk thatis left after cheese-makingHowever,these
whey proteinsarenot theresultof cheese-makingheyareextractedby a differentprocess.The
most effective whey proteins are those that are very weakly denaturedand then stabilized.
"Denatured'meansrokendowninto the constituentaminoacids. Soweakly-denaturegroteins
are slightly broken down.

[Dr. Cheneytested Immunocal, the first undenaturedvhey protein to come on the
market,andhasgreatconfidencan it. Anotherproductthatseemso bevery similaris ImuPlus.
A slightly different product,ImmunePro,seemsto be very powerful; in fact, it may mobilize
toxinsfasterthanthe body caneliminatethem. Somepeopleareusinglmmunocalor ImuPlusas
their primary whey protein, and taking small doses(1/4 teaspoorup to 1 or 2 teaspoonspf
ImmunePrceverysecondor third day. All threeof theseproductsareavailablefrom the CFIDS
and Fibromyalgia Health Resource, 800-366-60&6y.immunesupport.coni

Guaifenesinis famousfor causingtoxic reactions. [Guaifenesins a drug often addedto
coughsyrupsto loosenmucus. It is availableby prescriptionin higher concentrations.Some
CFIDS andfibromyalgiapatientshavefoundit effectivein reducingpain. However,the effects
of guaifenesirare counteractedby salicylatesa large classof compoundsncluding aspirin. Its
effects are also counteractedby many herbs. Therefore,patientstaking guaifenesinmust be
extremelycarefulto avoid using any of thesecompoundsand they must take guaifenesinfor
several weeks before they begin to feel a improvement.]

And even growth hormone,which may be the best detoxifier of them all, since it
increaseproteinsynthesisn theliver andimprovesliver detoxification,may actuallyproducea
variety of toxic reactionsparticularlyat pharmacologi@ndpossiblyevenphysiologicdoses.[A
physiologic dose is an amount approximatingwhat the body would produce under normal
conditions. A pharmacologicatioseincreasedlood levelsmanytimeshigherthanthey would
normally be.] Soyou haveto be really cautiouswith the dosesof thesedetoxifiers,or you can
really getinto trouble. If you getinto trouble,you just cut the dosein half, andusuallyyou're
out of trouble pretty quickly. You startthe detoxifiersoneat a time, andyou go carefully. And
someareworsethanothers[in termsof mobilizationandtoxic reactions]. MSM is probablythe
worst of the bunch. And growth hormone can be pretty bad if you take a physiologic dose.

Treatment Overview, Phase 1lI--CNS Central Nervous Systenijury/DNA Damage
Growth Hormone Stimulation
Secretagogue Therapy--limited
GH Injections, low dose
Fetal Bovine Growth Factors--limited
Mesenchyme/Liver
Thymus/Adrenal
Central Nervous System
How do you treatthe brain? How do you treatthe hypothalamianjury? And therewe
thoughtabouttrying what a lot of neuroscientistarenow trying, stemcell researcrandgrowth
factor researchespeciallyfor Parkinson'sDiseaseand other conditions such as spinal cord
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injury, to actuallyresuscitatandrepairlost neurons. We thoughtthe samemight be donewith
CFIDS patientsandsowe'vehada study;it's abouta yearold now. We'restudyingbothgrowth
hormonetherapyand growth factor therapy. The ideais to healthe brain and heal the body,
using the primary methodsby which we heal, namely stem cells, growth factor. and growth
hormone.

[Growth factorsare chemicalsparticularly polypeptidesthat haveimportantrolesin the
stimulation of new cell growth and cell maintenance. Specific growth factors can cause
productionof new cellsandplay a role in woundhealing. It is thoughtthat growth factorsthat
induce cell production can increase the growth of tumors.

[Growth hormonesecretagogueare formulationsintendedto increasegrowth hormone
production. They include all the amino acidsthe body needsto producegrowth hormoneand
may include other substancemtendedto protectthe amino acidsfrom being damagedoy the
digestive system.]

Initial Treatment of CFS--Principles
Integrated program (No one element suffices.)
Stepwise (Move to next step every 2 weeks as tolerated)
Patience is required (8 months typical)
Failure in some patients
High 37 kda RNase-L activity (Phase I lliness)

Non-compliance

Treatmenprinciples. It's anintegratedorogram;no oneelementsuffices. It's a stepwise
program;we alwaysstartwith one stepand move up progressivelymaking a move every two
weeks. The importanceof that is to identify responsego any given step and also identify
problemswith any given step, becausethat always gives us information about the illness.
Patiences required;it cantake eight monthsbeforeone knowsreally how well this program
mightwork. Failuredoesoccur,andtheseare someof thereasondor failure. Thosewith high
37 kda unregulatecdRNase-Lactivity will typically not benefitfrom this program,becausehey
havean unregulateddisregulatedRNase-Lsystem,and nothingin here,shortof Ampligen, is
likely to affectthat. [37 kda RNase-Lis the more destructive Jow molecularweight, variety.]
Noncompliance--they either won't do what we say or they cannot do what we say.

Sometimedailure occursbecausd missedsomethingandwhatthatreally meangs that
| put it on a back burner and hoped it wasn't a problem. The one | usually put on a back burner is
root canalteeth. | usuallymakethe initial assumptiorthatroot canalteetharenot a problem. |
usually also make the initial assumptionthat mercuryis not a problem,and | usually make
severalotherassumptionsboutthe environmentand hopeit is not a problem. Oftentimes,if
you getfailure, it's becausédhe things you thoughtwere not a problemwerethe exactproblem
they were having. So sometimes you have to revisit those when failure occurs.

Sometimedailure occursbecauset's nottime yet. Thisillnessis like a greatshipwith a
certainmomentumandit turnsandmovesat its own rate. It seemdo methatsometimegpeople
getbetterin their owntime, andl don'tknowthatthetreatmentsve haveare powerfulenoughto
changethat. And finally, somepeopleare pretty muchthroughtheillness;they'rein Phasdll,
and they really need, | think, brain resuscitation as their primary focus.
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Treatment--Step |, Lifestyle Adjustments

Limit Setting

Oligo-Antigenic Diet

Digestive enzyme support

Betaine HCL support (careful)
Exercise Prescription

Anaerobic and rebound exercise

Limit aerobic exercise to tolerance

Stepl. Setlimits, becausdhe disturbance®f dynamichormoneresponselemandthat
patientssetlimits, andthey have mitochondrialdysfunctionthat demanddimit-setting as well.
But that doesn'tmeanyou crawl in bedandpull the coversover your headandretreat,because
thenthat circle of dysfunctionclosesin on you. Whatyou do is go out andmeetit and sort of
shakehandswith your limits, soyou know wherethey are. And don'tbe afraidto occasionally
crossthelimit andgetpunishedor doingthat, becausesometimeghat'sthe only way you know
wherethe limit is. Crossinglimits occasionallyis not a devastatinghing. It isn't permanent
damagethatyou'redoing; it's just your body letting you know wherethe limit is. The problem
occurswhen peopleconsistentlycrossthe limit believingthatif they do thatthey'll get better.
They don't. They get worse.

[Dr. Cheneyhassaidthatpatientsneedto startdefiningthemselvesn termsof who they
areratherthanwhatthey do. He saysthatpatientsoften beginto improvewhenthey makethe
shift away from doing and recovery and toward being and healing.]

Oligo-antigenicdiet is very importantin about10% of patients moderatelyimportantin
another40% of patients,and seemso be not importantin abouthalf the patients. [An oligo-
antigenicdietis designedo reduceor eliminatefoodsthatcauseallergicreactions.] Sowe usea
type of food testingcalledAlcat technologywhich allows usto look at all four typesof immune
reactions,Typel, Typell, Typelll, TypelV, whereasnostimmunesystemtestsonly detectone
type. Thenwe try to eliminatethe foodsthatarecausingproblems. Onelittle caveafwarning]
aboutfood testing: all food testinghasa greatnumberof falsepositivesandfalsenegativesand
it changesover time, so it is neveran exacttest. You mustalwaysbe alert to that. A false
positiveis anindicationof anallergicreactionwherethereis in factno allergy. A falsenegative
indicates no allergy when in fact there is an allergy.

[Dr Cheney also makes the following diet recommendations:

[Avoid sugar. It producedoxins (free radicals)that cancausepain, headachesand
neuropsychiatricproblems. It stimulates growth of abnormal gut microflora,

especiallyCandidaalbicans (yeast),and it raisesinsulin levels, which can cause
bloodsugarlevelsto dropsharplyandincreasdatigue. If you cravesugar try eating
other carbohydratesnstead. If you do eatsugar,including fruit, it shouldbe with

meals,neveralone. Honeyand powderedfructosecan be usedin cooking,andthe
herbsteviacanalsobe used. (Steviais a noncaloricherb,nativeto Paraguaythatis

extremelysweetandhasbeenusedasa sweetenefor centuries.It is soldin various
forms in health food stores.)

[No NutraSweet. It contains methanol, a toxin, and can increase neurotoxicity.
[Limit daily fat intake to 30 grams,and avoid saturatedfat. Essentialfatty acid

supplements are necessary. (Doses are given later in the summary.)

[No caffeine--or at least limit it as much as possible.
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[Avoid red meat. It hasa lot of saturatedat andis difficult to digest. It cancause
Gl tract symptoms and systemic symptoms such as joint pain.

[Dairy productsandgluten(found in wheatand oatsand thereforein cereal,bread,
andpasta)cancauseGl tractandsystemicsymptoms. Eliminatethemcompletelyor
usean elimination diet to seeif symptomsimprove while you're not eatingthem.
Gluten-free foods are available.]

Anotherimportantthing is to digestwell. We usedigestiveenzymesupportandalways
addacid. | think addingacidis moreimportantthanit seemspecause/ou remembel saidthe
cells areacidic, but the extracellularenvironments alkaline. Theresultis thatthe stomachis
not as acidic as it usedto be, and that is the cause,l believe, of the small bowel bacterial
overgrowthseenin 92% of patientsin the UCLA breathhydrogenstudy. In fact, if you readthe
medical textbooks, the most common cause of small bowel bacterial overgrowth is
hypochlorhydria[reducedstomachacid] or achlorhydria[absenceof stomachacid]. And the
problemwith hypochlorhydriaor achlorhydriais that digestiveenzymesn the stomachdo not
work well if acidlevelsaretoolow. Secondlyandyou maybesurprisedo hearthis, oneof the
most common symptomsof too little stomachacid is reflux esophagitisfirritation of the
esophagusgausedoy reflux or backwardflow of stomachacid]. Thatis kind a contradiction,
becauseeoplewould think, doesn'tthat meanyou havetoo muchacid? No, it actuallymeans
you havetoo little acid. Whenyou havetoo muchacid, you getduodenitisandduodenabeptic
ulcer disease.[Duodenitisand duodenalulcersareirritation of the duodenumthe first part of
thesmallintestine.] If you havetoo muchacid, you burnthe areaof outflow from the stomach,
andif you havetoo little acid, you burnthe areaof inflow [the esophagus]It hasto do with the
way the stomachdealswith acid changesndthe way the pyloric valve functions. [The pyloric
valve is the openingfrom the stomachto the duodenum. When food entersthe stomach the
stomachproducesacid to aid digestion. Whenthereis sufficient acid, the pyloric valve opens
andreleaseghe partially digestedfood into the small intestine. If thereisn't enoughacid, the
valve doesn't open, and food and stomach acid can be forced back up the esophagus.

[Dr Cheneybelievesstomachacid hasfour importantfunctions: (1) Acid helpsKkill
bacteriain the stomach,which preventsbacterialovergrowthin the small intestine. (2) Acid
breaksdown proteins, which beginsthe protein digestion process. (3) Acid helps extract
mineralsfrom food, sothey canbe absorbedy the body. (4) Whenthe partially digestedfood
entersthe small intestine,normalacid levelsmustbe presento triggerthe releaseof pancreatic
enzymes and bile, both essential for good digestion.

[Dr. Cheney believes most CFIDS/FMS patients need supplemental betaine
hydrochloride,a form of hydrochloric acid, to provide necessarystomachacid levels. He
recommend®Betaine Plus, madeby DouglasLabs. It is availablefrom NEEDS, 1-800-634-
1380,www.needs.com Dr. Cheneyrecommendssmuchbetaineasthe patientcantolerate,and
they haveto experimento find the right dose. This rangesfrom half of a 500-mg.tabletwith
eachmealup to seventablets. If you taketoo little, you canstill haveproblemswith acidreflux.
If you takemore,but still notenoughto triggerthe openingof the pyloric valve,you will still get
acidreflux, but the burningwill be worsebecausecidlevelsarehigher. If youtaketoo much,
you can get diarrheaor just feel generallybad. You should not take betaineif you havea
duodenal ulcer.]

Exercise prescription. Anaerobic exerciseis well-tolerated. [Anaerobic exerciseis
weight-lifting up to 20 pounds,stretching,or isometricexercise. Dr. Cheneyrecommendshat
the exercisebe limited to 10 secondsfollowed by 60 secondsof restbefore the next lift or
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stretch. This should be continuedfor not more than 20 minutesnot more than threetimes a
week.]

Reboundexerciseis probablythe very bestexerciseto do. We like the reboundchair,
madein California. It's a chair on bungeecordsin a metal frame. You just bounce. [The
BounceBack Chair is availablefrom Sun-RaySupply,800-437-1765.] It comesin a box, and
you canhaveit up in a coupleof hours. | think its baseis aboutthreefeetsquare. It hasbeen
usedby NASA; they useit to resuscitateastronautsvho returnfrom spacevery de-conditioned.
Their autonomicnervoussystemsaren'tworking properly, and reboundingbrings them back
quite readily. [The autonomicnervoussystemcontrolssuchbasicprocessess functioning of
glands, heart muscle, and the musclesof the digestive system. The up and down motion
improvesautonomicfunctioningandalso improvesimmunefunction by increasingthe flow of
lymph fluid.] It's very easyfor CFIDS patientsto engagen. You canjust bounceto improve
autonomicnervoussystemfunctioning, or you canuseyour armsand legs for a little aerobic
activity.  [Low-level non-vigorous bouncing for 10 to 15 minutes every other day is
recommendedThe videotapehatcomeswith thechairshowshow lessill patientscanaddshort
periodsof aerobicexercise. Reboundingis the most efficient exercisefor CFIDS patients;it
bringsthe greatesbenefitwith the leastexpenditureof energy. Thosewho do not havebalance
problems can achieve many of the same benefits from bouncing gently on a mini-trampoline.]

Be carefulwith aerobicexerciseandtry not to passthe limits andinducerelapses.lt's
okayto do asmuchaerobicexerciseasyou cantolerate,but do not exceedhattolerance. Soif
you canplay to your strength which is the anaerobicsystem;be awareof your weaknesswhich
is the aerobicsystem;and then userebounding--whichs probablythe most efficient exercise
system for this disease--then you're probably exercising correctly.

Treatment--Step |, General Metabolic Support
Blood Volume Adaptogenic Expansion
Gookinaid ERG/Isotonic Home Recipe
Oxygen Transport
Daily Breath Holding Exercises
Diamox L.A. [long-acting]500 mg. daily
Autonomic Nervous System Regulation
Rebound exercises
Body work
Expansionof blood volume. We usean isotonicdrink called Gookinaid;there'salsoan
isotonic home recipe, which is Gookinaid without the sugar, that you can mix yourself.
[GookinaldE.R.G. (electrolytereplacementvith glucose)is an electrolytereplacemensolution
thatDr. Cheneysaysmaybe the mostisotonicmixture (chemicallysimilarto bodyfluids) he has
seen. Electrolyte drinks were developedto replacewater and mineralslost when you are
fatigued. Dr. Cheneysaysthat mostpatientscandrink Gookinaidwithout problems. Eventhose
who areglucose-intolerantarely had problemswith Gookinaidaslong asthey sippedit slowly.
Theonly problemshis patientsreportedcamefrom "chugging"it ratherthansipping. Gookinaid
is available at 1-800-283-65050r http://member s.aol.com/Gookinaid and is also sold by
outdoorsupply companiedike Campmor,1-800-226-7667.A 1.8-0z.packet,enoughto make
onequart,is $.99. A 1-kilo tub, enoughfor 19 quarts,is $11.00. In caseyou'rewonderingwhy

anybodywould namesomethingGookinaid,the productdeveloperandcompanyowneris named
Bill Gookin.
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[Therecipefor the home-madesubstitutes: 1 C. springwater,1 C. seltzerwater, ¥ tsp.
seasalt,and ¥4 tsp. "No Salt" salt substitute(potassium). Adding steviaand an herbalteabag
can improve the taste. Sip overice. Dr. Cheneyrecommendghree or four glassesa day.
Monitor your blood pressureresponse. Considerstoppingif your blood pressurerisesabove
140/90.]

Essentially,isotonic drinks expandblood volume adaptogenicallywhich meansthat if
your bodytruly needsto a low blood volume [to compensatédor otherproblems],you'll still be
ableto haveit. On the otherhand,Florinef will increaseblood volume whetherthatimproves
your over-all condition or not.

Oxygentransport. We usedaily breath-holdingexerciseddeveloped3,000yearsago by
Ayurvedicphysiciansandin the presentlay promulgatedy AndrewWeill in his breathingtape,
"Breathing, the Master Key to Self-Healing." It's a seriesof breath-holdingtechniquesthat
essentiallytricks thebody into thinking it's at high altitude,andyou getincrease®,3DPGin the
red cell to improve oxygentransfer. [Ayurvedic medicineis the traditional holistic medicineof
India and Sri Lanka. The word "Ayurvedic" comesfrom the Sanskrit"ayur,” which means
"life;" and "veda," which means "knowledge."]

QUESTION: Pleaserepeatthe title and purchaseinformation for the book regarding
daily breath-holding exercises.

Thatis AndrewWeil'sCD andtape. He offerseight breathingexercisesandthe eighth
onehe describess the onewe recommend.[Inhale throughyour nosefor four seconds.Hold
your breathfor sevenseconds. Exhalethrough tightly pursedlips for eight secondsgcreating
back-pressureYoushouldbe ableto hearthe air beingforcedout of your mouth. Do this eight
times in a row, twice a day. If you feel light-headed, just do it six times, or until you begin to feel
light-headed and thenbuild up to eighttimes.] It takestwo and a half minutestwice a day. If
you'reonly breathingfor four secondsandyou'renot breathingfor 15 secondseighttimesin a
row, you're getting a progressivdossof oxygenin the blood, and the body interpretsthat asa
rise in altitude. Andthe body startsgenerating2,3 DPG. Weil and othershaveshownthat it
takesseveralweekso severalmonthsto geta 2,3 DPG shift. Youcandetectthe 2,3 DPG shift
yourselfvery simply; if red-cell 2,3 DPG is increasing,that breath-holdingwill geteasierand
easier and easier.

Diamox (acetazolamideinhibits carbonicanhydraseand acidifies the blood mildly and
promotessignificantoxygentransfer. [Carbonicanhydrasés anenzymeinvolvedin controlling
theacid-basdalanceof the blood throughformationof carbonicacid or bicarbonate.]lt doesn't
seemto increaseacidity in the cell, becausehe cell's primary buffer systemis the phosphate
buffer system whereaghe primary buffer systemin the blood is the bicarbonatéuffer system
that Diamox affects. We give the long-acting form, 500 mg. daily or twice a day.

Autonomic nervoussystemregulation. Reboundexerciseis absolutelyexcellent. And
body work, all kinds of body work, improvesautonomicnervoussystemfunctioning. Massage
therapy, acupuncture,acupressure reflexology, cranial-sacraltherapy, they all help the
autonomicsystem,which is disturbedin this illness. [Cranial-sacratherapyis a form of very
gentlemassagehardly morethantouchingandstroking,of the faceandhead,intendecdto release
tensionheldin the neckandtheskull. Reflexologyis aform of foot massag@tendedto benefit
thewholebody. It is basedonthetheorythateverypartof the soleof the foot correspondsvith
anorganor part of the body,andmassaginghat areaof the foot will benefitthe corresponding
part of the body.]
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Treatment--Step |, Other Paths to Advance Self Healing

Autonomic Balance/ Stress Reduction

Conscious Beliefs and Attitudes (CBT/Siegel)

The Unconscious Wound (Imago Therapy)

The Transpersonal Self (Spiritual)

Otherpathsto self healing. | don'thit this too hard,becauseéheseareareasthat| don't
know a whole lot about,but I get feedbackfrom patientsenoughto know that there'sa wider
world of healingthan anythingthat | know that seemsto work in somepatientsas well. It
includes autonomicbalanceand stressreduction, perhapsthrough acupuncture. It includes
consciouseliefsandattitudessuchasBernie Siegel'smind-bodywork and more formalizedin
cognitivebehavioraltherapy. [Bernie Siegal,M.D., is a cancersurgeorandthe authorof Love,
Medicine, and Miracles and other books on mind-body interaction to promote healing.
Cognitive behaviortherapyhasbad connotationdor somepatients,becausealoctorsand others
who don'tbelievein CFIDS promote"cognitive behaviortherapy"to convincethe patientthathe
or sheisn't really sick. However,in its positive forms, it meansunderstandinghat thereare
things you can do to improve your condition and that you can live a better life in spite of being ill
by learningbettercopingmethods.] The UnconsciousVoundandimago Therapyis arich area
of psychodynamic that might improve the health of some people, especially when they have deep
unconsciousvoundssuchaschildhoodabuse.[ImagoRelationshipTherapyis a complextheory
of therapyaimed at understandindghow childhood psychologicaltraumamay affect peoplein
their adult lives. For information on the Institute for Imago Relationship Therapy, go to
http://www.imagother apy.com/about.html] And thetranspersonaelf or spiritualdomainhas
long beenknownto be a healingdomainfor thousand®f years,andsowho am| to saythatany
oneof thesemight not be of benefitto individualswho feel goodabouttrying them. | encourage
people to explore these more ancient healing domains.

Treatment--Step Il, Neuroprotection via Threshold Potentials

NMDA Blockers [A blocker blocks a cell receptor site so the chemical messenger that normally
acts at that site cannot reach it and has no effect.]

Parenteral [injected]Magnesium and Taurine

Histamine Blockers--Doxepin Elixir [a tricyclic antidepressant; brand name, Sinequan.

The elixir is the liquid form, which can be measured out drop by drop.]
GABA Agonists [An agonist is a drug or chemical that acts at a cell receptor site to produce the
same effect as the chemical messenger that normally acts at that site. So GABA agonists are
chemlcals that can produce the same effect in brain cells as GABA itself.]

Klonopin (Day and Night) [Klonopin is a benzodiazepine (the same class of drugs as

Valium) used to prevent seizures in children.]

Neurontin (Night or Day and Night) [Neurontin is a drug used to prevent seizures.]

GABA (500 mg.-1500 mg./Night)

Valerian Root (Night) [an herb traditionally used to improve sleep]

Neuroprotectiorvia thresholdpotentials. This is a very powerful treatmentmodality. It
comesfrom my readingof Zivin's articlein ScientificAmerican Actually, if you get Scientific
Americanandyou readit for the pastten years,abouteverythird issuethere'sanarticle on this
view of the nervoussystemactuallyrunningon a thresholdpotential,setby the balancebetween
thesetwo receptorsor receptorssimilar to thesetwo, the NMDA receptorand the GABA
receptor.
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[When neurons'fire" or transmitan impulse,atiny electricalsignalpassed$rom cell to
cell. The axonsanddendritesor extendedarmsof the neuronsdon't actually touch;thereis a
very small spacebetween. Neurotransmittersaare chemicalsthat transmit the nerve impulse
acrossthe gap. The neurotransmitteract at specificreceptorsiteson the cell membrane.The
thresholdpotentialis the strengthof electricalsignalrequiredto fire a givenneuron. Excitatory
neurotransmittertower the thresholdpotentialand make brain cells more sensitiveto stimuli.
Inhibitory neurotransmittersaisethe thresholdpotentialandmakebrain cellslesssensitive. The
thresholdpotentialof a given cell is controlledby the balancebetweernthe NMDA receptorand
the GABA receptor. The NMDA (N-methyl-D-aspartatejeceptoris a receptorfor glutamate,
which is the most important excitatory neurotransmitterin the brain. Overstimulation of
glutamatereceptorcauseslow, progressivaleathof nervecells. GABA (gamma-aminobutyric
acid) is an inhibitory neurotransmittefound in the brain. If you think of a spectrumof brain
activity with seizureat oneendandcomaat the other, stimulationof the NMDA receptorshifts
cells toward more alertnessand bettermentalfunctioning, but if it is too active,it shifts brain
cells too far, toward seizureand cell death. Stimulatingthe GABA receptorshifts brain cells
toward the coma end of the spectrum.]

The point is that you needto block the NMDA receptor. We block it with magnesium,;
we usetaurineto help magnesiumandwe block it with a histamineblockerknown asdoxepin,
since a histaminereceptorsits right next to the NMDA receptor. And then we agonizethe
GABA receptorwith Klonopin andNeurontinor GABA itself. Evenvalerianroot agonizeshe
GABA receptor. [All of thesechemicalsact as substitutedor GABA to stimulatethe GABA
receptorandshift brain activity from seizureor cell deathstatestowardcomaand otherhealing
states.]
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This diagramshowsthresholdpotentialon the Y axis from zeroto infinity in millivolts.
Normalawakeis sethere;normalsleepis sethere,andso normallies betweenthesetwo dotted
lines[Normal Awake andNormal Asleep],andin the daytime,you'rehere[Normal Awake], and
in the night-time,you'rehere[Normal Asleep]. At this pointright there[the rounddot], at that
thresholdpotential,your brainis optimizedfor function. You'rebestableto processnformation
quickly and accurately, see essential information, screen out things that don't matter, and you feel
like you're operatingon all cylinders. Hereis your sleepdomain,althoughthereare probably
different levels of sleep; probably your thresholdpotentialsvary slightly betweenStagelV,
Stage lll, Stage Il and Stage | sleep.

Whatsetsthis thresholds the opposingactionof thesereceptors.Oneachmembranef
eachneuronin the brain,thereare severalof thesetwo typesof receptorsor of similar receptors
thatdo essentiallythe samething asthesetwo do. NMDA tendsto lower the thresholdpotential
whenstimulated. GABA tendsto raisethe thresholdpotentialwhen stimulated,andwhenthey
balance each other out, it sets the threshold potential at this optimum point [the round dot].

If you stimulatethe NMDA receptoranddrive thethresholdpotentialall the way to zero,
a zerothresholdpotentialis a seizure ,becausdhe neuronis firing with no stimulus. If you go
the otherway andyou stimulateGABA anddrive the thresholdall the way to infinity, thenthe
neurondoesn'tfire for any reason,and we call that coma,and normalis in between. What's
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interestingaboutthis modelis that the routine responseof the brain to injury is to lower the
thresholdpotential,so injury sits here. Whenthe brain is at the injury point, it meansthat the
neuronis firing at lower sensorythresholds. That meansthat you see everythingand hear
everything,that light is too bright, and noise is too loud, and people are too irritating, and
shoppingmalls aretoo problematic,and makingdecisionsis overwhelming,andyou look for a
quiet,deepholeto getinto. You're havingto modify your behaviorbecauseyour braincellsare
too sensitive;they'refiring at lower thresholdpotentials. This hasa dramaticeffect on your
functioning, and of course you don't sleep very well either, down here in the injury state.

But there'sanotherthing that happensthat'scalled the neurotoxicstate. At every point
alongtheredline, all the way up to andincluding the normal awakestate,the neuronis firing
fasterthan it can detoxify the metabolicwaste it's creating, from this rapid de-polarization
[electricalactivity]. Sothetoxinsareincreasingn the neuron,andhow do you getrid of those
toxins? At night, you enterthe sleepcycle,which s the healingstate all alongthe blueline. At
that point, the neuronis firing so slowly that you can re-directenergyreservesto the act of
detoxification,because/ou don'thaveto useall your energyreservedo fire that neuron. The
greatesthealing stateis the comastate. And there are actually whole books written on the
healing propertiesof coma. I've often thought that what we should do is hire about six
anesthesiologistglet six beds,andput all the CFIDS patientsin comafor abouta weekor two,
andwhenwe bring themback,they'regoingto be alot better. Thathasactuallyhappenedwice
in my twelve yearswith this illness. Two patientsendedup in comasunrelatedto CFIDS and
haddramaticclinical improvementafter a weekin coma,becausecomais the ultimate healing
state. Very deepsleepis also healing; deepsleepis healing; meditationis healing, but the
normal optimal awake, alert state is actually slightly neurotoxic.

But CFIDS patientsaresitting downhere[in theinjury state]. Sowhatyou haveto do,in
the daytime,you haveto movethemfrom theinjury stateto the normalawakestateso thatthey
think betterandarelesstoxic, andat night, you haveto movetheminto the healingstate. And
how do you do that? It's a simple matterof receptormanipulation. You block the NMDA
receptoror you stimulatethe GABA receptor,and best of all, you do both. Now isn't it
interestingthat magnesiums probablythe very bestNMDA receptorblocker,andguesswvho is
deficientin magnesium?Peoplewith CFIDS. So the first and bestdrug for this whole thing,
interestingly,is magnesium. It is also the drug of choicefor seizurespecausat pushesyou
instantly toward the healing state. CFIDS patientsare already deficient, and that must be
addressedIf you don'taddresshat,thenyou'rerowing upstreanwith anythingelseyou do. It's
a very powerful idea.

QUESTION: [Inaudible]

Injectablemagnesiuniasalwaysbeenclinically superiorto oral magnesium.l think the
reasonis thatif youtakeoral magnesiumit goesthroughthe digestivesystementersthe portal
circulation, and goesthroughthe liver first. Theliver has,| think, a big needfor magnesium,
andprobablytakesa lot of it. Sotheresultis an unequaldistribution of magnesiunin the body
whenwhatl really wantis to getmagnesiuninto the brain. If youinject magnesiumit's more
equallydistributed;everyorgan systengetsits fair crack at the magnesium.Sol've oftenfound
the shotssimply work better. What| usually do is start off with the shots,plus sometablet
supplementsTheshotis giveneveryday for a month;thenit's giventwice a weekfor a month,
andthentheygo off, takingthe tabletsthe wholetime,andthenl havethe patientdecide. If they
say,"l felt muchbettertakingit daily thantwice a week,"thentheyshouldtakeit daily. If they
say"Twice a weekwas just as goodas daily, but betterthan tablets,"thenthey shouldtakeit
twice a week. If theythink, "l really can'ttell any difference shotsor tablets,"thentheyshould
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take tablets. What!| found is that about 70% of patientswould choosethe shots,and they'll
usually choose them every single day, which is pretty amazing, given magnesium shots.

| usedto give magnesiuma certain way, until 1 decidedto give it to myselfonce.
Actually, my wife gaveit to me. And after that experience] said, "This hurts," and so| said,
"We havegot to figure out a betterway." | beganto manipulatethe dosein conjunctionwith
taurine, whichis a very mild agentand temporizedtempers?]the magnesium.We eventually
gotdownto a doseof one-halfcc. of magnesiunsulfate50%, whichis about250 mg. One-half
cc. of magnesiunsulfate 50% with one and a half cc. of taurine, and that givesyou a 2 cc.
volume,andtheinjectionis givenslowly and intermittently. Soyou'll inject half a cc. and hold,
countto threeor four, andrepeat. Andit's givenin a deephip injection; youcanactually giveit
to yourself,becauset's almostin the sideof the hip. Andif yougiveit at that concentratiorand
do the slow intermittentinjection, it actually doesn'thurt. Or if it hurts at all, it's just a mild
achethat goesaway. If you're pushingit too quickly, it hurts, soyou just slow down. Soit's a
really nice way to give magnesiumand patientstolerateit really quite well. At the sametime,
we give magnesiumglycinate. Glycine is the smallestamino acid; magnesiums chelated
[bonded]to it, and the glycinatehelpsget the magnesiumnto the cells; youdon't peeit out as
easily,andwe'll give maybel00to 200 mg. of magnesiunglycinatein the morning,and 200 mg.
at night, plus the shot, whichis only 250 mg., at night. Whenwe cut backthe shots,we don't
increasethe tablets. If youaskthe question,"Well, can you gettoxic on magnesium?at these
levelsthat we're giving, if you had kidney diseaseyes,you could. But if you have adequate
renal function, your kidneys will more than handle that level of magnesium.

[Dr. Cheneyhighly recommends<Klonopin asa GABA stimulator. He also believesit
acts synergistically with doxepin to improve sleep--eachincreasesthe effect of the other.
However,doxepincancausemorningdrowsinessf the doseis too high--5to 10 mg. or higher.
Oneindicationthat CFIDS patients'brainsare in an injury stateis the effect of low dosesof
Klonopin. If you give low doses to healthy people, it makes them drowsy, because it moves their
brainstowardthe comastate. But a low dosemakesa CFIDS patientmorealert,becauseét shifts
brain cells from the injury state toward the point of optimum functioning. Dr. Cheney
recommendsow dosesin the morningto help mentalfunctioning. If the doseis too high, the
patientbecomesdrowsy, but at the right dose,patientsthink better. After the patientfinds the
right morningdose,he or shecantakethe sameamountat mid-afternoorandthenthreeto four
timesthe morningdoseat bedtimeto improvesleep. Dr. Cheneybelievest maybe appropriate
to double the dose during severe relapses.

[Dr. CheneyusesNeurontin(gabapentin)n resistantasedo protectthe brain, butthinks
some doctors are using doses that are too high.

[On the other hand, Dr. Cheneypoints out that selectiveserotoninreuptakeinhibitors
(SSRIs)theclassof anti-depressaniscluding Prozac Zoloft, and Paxil, work by increasinghe
firing of neurons. He believesthesedrugscanhavebad effectswhentakenfor depressiorfor
periods of several years, and they would be even worse for CFIDS patients.]

You'll notice,though,this doesn'ttreatany primary issuein CFIDS. All it doesis buy
time. It protectsthe brain from further injury by keepingit out of this red zone where the
neuronseither die or decouplefrom their dendritic attachmentdqthe extendedarms of the
neuron]. The neuronsare alive, but they're not connectedo the network. It hasbeenvery
pleasingfor me to adaptthis neuroscienceesearchyhich is morethanten yearsold, andeven
today, neuroscientistshink this way. If you don't know what'swrong with the brain, but you
know it's beinginjured, actto putit in the healingstate. You moveto putit in the healingstate
andkeepit out of the injury state. Thenyou havethe luxury of figuring out what'shappening
later. And we'll do the samething here. It doeshaveanimmediateeffect, though;if you move
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yourselffrom the injury stateto the optimumpoint, you definitely think better. You may even
be able to go to the grocery store and pick out food from the shelves,becauseyou're not
overwhelmed any more.

Treatment Step IIl, DNA Protection

Antioxidant Vitamins

Bioflavonoids

Extra Vitamin E

Special Supplements

Co-Q 10 (fat soluble)
Lipoic Acid (physiological dose)

Omega 3 & Omega 6 Essential Fatty Acids

Melatonin, (if needed)

Steplll. DNA protection. Thisis anoxidantstressdisorderfwith damagebeingdoneby
freeradicaltoxins], sowe engagen anti-oxidantprotection. This is anareawhereJeffreyBland
[??] hasdonealot of work thatl think is importantin chronicillnessin general. Chronicillness
in generalinvolves oxidative stress;certainly CFIDS is a chronic illness. Multivitamins,
bioflavonoids,extravitamin E, Co-Q 10, lipoic acid, althoughwe keepthis at moderateamounts
becauseof the mercuryissue. Essentialfatty acidsand melatoninif needed. Melatoninis a
potent anti-oxidant.

[Dr. Cheneyrecommendsnultivitaminswithout iron or copper,becauseron andcopper
cancausechemicalreactionghatcanincreaseoxidantstress. He alsorecommend2000to 4000
mg. of vitamin C a day in additionto the amountin your multivitamin. However,he believes
mega-dosesf 10to 20 gm. canbe dangerousthey canactuallyincreaseglutathionedeficiency.
He recommends 400 to 800 I.U. of vitamin E a day.

[Co-enzymeQ 10 is a naturally-occurringanti-oxidant that is necessaryfor energy
productionandis essentiain the protectionof DNA. It caninfluencefatigue,musclefunction,
and possibly mental function. (A co-enzymeis a substancethat acts with or activatesan
enzyme.) Dr. Cheneyrecommendst least200mg. of Co-Q 10 aday. It isn'teasilyabsorbedn
the digestive tract, so a sublingual form is best.

[Lipoic acidis a powerfulanti-oxidantthatincreaseshe effectivenessf glutathione. Dr.
Cheneythinks it might be the mostimportantsupplemenin this group, for protectionof the
centralnervoussystem. He recommendslO0 to 300 mg. a day. Lipoic acid can bind with
mercury and allow it to be excretedfrom the body; however,it can also mobilize mercury--
simply removeit from whereit hasbeenstoredand redistributeit to otherplacesin the body.
Therefore, higher doses should be avoided.

[Essentiafatty acid supplementincludeomega-3oils, foundin fish oil andflax seedoil;
and omega-6 oils, found in borage seed oil. A balanced source includes both kinds.

[Melatoninis a brain chemicalinvolvedin regulatingsleeppatternsjt is sometimesised
to reduce the effects of jet lag.]

Onethatneedsto be emphasizeds bioflavonoids. Antioxidant vitamins[vitamin C and
vitamin E] can actually increaseoxidative stressand can make you worse, unlessyou couple
them with plant bioflavonoids. It's very important to add that to the mix. [The plant
bioflavonoids include proanthocyanadinsjuercetin,sylmarin, greentea, and ginkgo biloba.
Proanthocyanadinsclude pycnogenobndgrapeseedextract,which are powerful anti-oxidants
that act primarily in the brain. Quercetinis a bioflavonoid with antihistamineand anti-
inflammatoryproperties. It shouldbe takenwith vitamin C. Sylmarin,or milk thistle extract,is
an anti-oxidantthat actsprimarily in the liver. Greenteaappeardo havemany positive health
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effects;however,it containscaffeine. Researchassuggestedhat ginkgo biloba canimprove
mentalfunctioning. Evenif the patientdoesn'tnoticea decreasén symptomsanti-oxidantsand
other neuralprotectiontreatmentscan be providing benefitsby protectingthe nervoussystem
from further damage.]

Treatment--Step IV, Neuroprotection from CNS Toxicity

CNS [central nervous systenXenobiotic Detoxification

Parenteral [injected]Hydroxycobalamin (Vitamin B-12), starting at 10,000 mcg IM

[intramuscular injectionHS [at bedtime]
CNS Homocysteine Detoxification

Pyridoxal-5-Phosphate

Folic Acid

Trimethylglycine

L-Serine

Protectionfor the brain. B-12 protectionis paramounthere. B-12 may act as a
neuroprotectiveagentbecausat bindsto nitrogenwastetoxins in the brain, and the brains of
CFIDS patients are known to be deficient in B-12. We use very high doses of
hydroxycobalamin.The ordinaryversionof B-12 availablein pharmaciess cyanocobalaminlt
should never be used. It is not good as a detoxifying agentbecausat's cyanide hookedto
cobalamin.If it decouplesyou justtradeonetoxin for another. Hydroxycobalamins waterand
cobalamin,and whenit decouplesyou get free cobalamin;it binds to nitrogenresiduesand
eliminatesa fat-solubletoxin from the brain. But you needvery high dosesto do that. I've
choserthis particulardosebecausestudiesin New York by Newbold[?7?] haveshownthat this
high a dose, given over a decade, has been safe and effectively used against chronic illness.
We also protect against homocysteine,using a homocysteine-protectivegrouping.

[Pyridoxal-5-phosphates anactivatedenzymeform of vitamin B-6. Folic acidis anotherof the
B vitamins. Trimethylgycineis amethyldonor;it providesa methylgroup,a substanceequired
for manyimportantbiochemicalprocesses.lt is believedto be effective againsthomocysteine.
L-serine is an amino acid involved in important metabolic processes.]

Treatment--Step V, Toxic Source Attenuation
Gl Tract Microbial Toxicity Source
" Olive Leaf Extract
S. Boulardii (for limited time)
Organic Botanical Extracts (for limited time)
Glutamine Source
Polymicrobial Probiotic without FOS
Oral Cavity--Microbial Toxicity Source
Herbal Tooth and Gum Tonic
Remove or detoxify RCT foot canal teethgnd Cavitations
How do we gettoxic sourceattenuation?To reducethe microbial toxic source,we use
olive leaf extract. It haspotentbroad-spectrunantimicrobialeffects,and can evenbe usedto
suppresgut bacterialovergrowth. S. Boulardiiis atype of yeastthatdoesn'tstayin the gut, but
acidifiesthe gut, which promoteghe friendly bacteriaandinhibits unfriendly bacteria. We tend
to only treatfor a shorttime with it. Organicbotanicalextracts,we usepaud'arco,uvi ursiand
wormwoodand black walnut in liquid extracts,andwe only treatfor abouta month at a time.
Thesebotanicalshave beenusedfor thousandof yearsby indigenouspeoplesto protecttheir
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gutsfrom parasitesyeast,fungus,andbad bacteria,and so we figured they might be usefulto
pushthingsmoretowarda normalgut ecology. [Dr. Cheneyrecommendd45 dropseachof pau
d'arco extract, uvi ursi extract,and wormwood/blackwalnut extract, one month on and one
month off.] Glutaminesource,very goodfor cell functionin the gut. [Glutamineis the most
abundantamino acid in the body. It is necessaryfor immune systemfunctioning, and it is
important in maintaining the health of the lining of the intestine and preventing harmful intestinal
bacteria. Glutamine is available in various supplement forms.]

Thenapolymicrobial probioticwithout fructo-oligo-saccharidesYou don'twantto usea
probioticwith FOS,becausd-OSis simply fertilizer for the bad bacteriaand makesthemgrow
faster. [Probioticsare sourceof healthfulmicroflora. A goodproductwill includeacidophilus,
bifidum, rhamnosesand possibly others. Dr. Cheneyrecommendsa product called Flora
Source,which has 15 billion units and 14 bacteriastrainsper capsule. It is availablefrom
NEEDS, 1-800-634-1380yww.needs.corh

Whatdo you do to reducemouthmicrobialtoxicity? The simpleandquick thingto dois
an herbalmouthrinse thatkeepsyour mouthsqueaky-clearandthenin certainindividuals,we
may investigateroot canalteethand cavitationsfor possibleremovalor detoxification,andthat's
aboutan hourlong talk, just to go throughthe ins andouts of that. [I haven'tbeenableto find
any information on what the herbal mouth rinse is.]

Treatment--Step V, Toxic Source Attenuation

Heavy Metals (Load & Toxic Potential)

Amalgams--Be Very Careful About Removing

Fish

Water Supply
Home Environment
" Home Mold Plate Testing

Air Duct Inspections & Cleaning

Electronic Air Duct Inserts--Mold

HEPA/HEGA Air Filters [ high-efficiency particle adsorption, high-efficiency gas

adsorption]

Personal VOC |olatile organic compoundadges (3M)

Carbon Monoxide Detectors

Heavymetalscould be very importantin certainindividuals. [Heavy metalsarea group
of toxic metallic substancedike lead, arsenic,cadmium,and mercury.] Amalgams[silver-
mercury amalgamtooth fillings] are the biggestsourcesithey also comefrom fish and water
supply. [Becauseof waterpollution, fish from manyrivers containdangerousevelsof mercury,
and mercuryand other heavy metalsare presentin many city water supplies.] The important
thing aboutheavymetalsis to realizeyou cando load testingandtoxicity testing,andthey are
notthe same. [Load testingmeasureshe total amountof thetoxic substance.[Therearepeople
with high loadsthat are not toxic; thereare peoplewith low loadsthatare very toxic. Soyou
haveto differentiate betweenload and relative toxicity, and that can be done. That'sa very
importantfirst step. And thenthe nextthing to do, if you plan on removal[of toothfillings], is
to be very, very careful. Removingmercurycan move you from the frying paninto the fire.
You can go from feeling bad to feeling very bad. Mercury extraction can be very convoluted and
complicated, and a difficult choice for some patients, and that's about another hour discussion.
Home environment. | like the homemold plate testing. You order thesefrom Sherry

Rodgerslabin SyracuseN.Y. You getthreemold plates;you openoneup in the bedroomone
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in anotheroomthatyou spendtime in, andonein theworstroomin the house. You openthem
for anhourat waistheight,closethembackup, sendthembackto Syracuseandthey'll give you
a printout of all the typesof mold growing in your houseandgive you the colony count. [Dr.
Sherry Rodgersis a physicianand an expertin environmentalmedicine. The platescan be
orderedfrom PrestigePublishing,the companythat publishesDr. Rodgers’books, 1-800-846-
6687. Dr. Cheneysaysthe platescostabout$10 each;the Dallas-FortWorth SupportGroup
websitesaysthey are$27.50each,soif you'reinterestedyou'll haveto call PrestigePublishing
andask. After you returnthe plates,you will receivetheresultsin 10to 12 weeks.] Thatgives
you a nice overviewof whetheryou havea mold problemandhow serioust is. You canthendo
IGE-specificblood testing[which testsfor allergic reactionsto the specifictypesof mold], and
that tells you if you're evenbeing botheredby that mold. You may or may not be. Air duct
inspections and cleaning may be important in mold removal, engineering inspections of the home
as well. Electronic air duct inserts are very good for getting rid of the mold and very
inexpensive. HEPA/HEGA air filters are good for all kinds of indoor air quality issues.

The 3M Companymakesa personalvolatile organiccompoundoadge. | think you wear
it for two days,andsendit to 3M, andthenthey canactuallymeasureéhe amountof all volatile
organiccompoundgou'vebeenexposedo, or theamountof specificoneslike formaldehydepr
benzenepr someotherorganiccompoundyou'respecificallyconcernedabout. Very interesting
device. [Volatile organiccompoundsare chemicalsthat evaporatequickly and producetoxic
gases.VOCsincludegasoline lighter fluids, and otherfuels; otherautomotiveproducts;paints,
paint strippers,and solvents;someaerosolsprays,cleansersand disinfectantsmmany gluesand
other hobby supplies;moth repellentsand air freshenersand dry-cleanedclothing. For more
information on VOCs, go to the U.S. EPA website: http://www.epa.gov/iag/voc.html] And
then carbonmonoxidedetectors. I've had someterrible situationswith CFIDS patientswho |
know had CFIDS, but they had carbonmonoxidepoisoningat the sametime, and you always
need to think about that, especially if you have gas or oil heating.
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[Chelation is a method of removing heavy metals from the body by administering
substanceshat chelateor bind to the metal; the heavy metal is then excretedalong with the
chelating agent.]

| wantedto showyou this particularslide on mercurydetoxification,becausé think it's
sointeresting. Thisis a patientwho hadheramalgamgemovedin the fall of 1997. This s her
fecalmercurylevel. By theway, mercuryin the stoolis the mostaccurataneasuref load. Hair
mercury,blood mercuryis not a very accuratemeasureof load. Postchelationchallengemay
also not be particularly accurateof load. [A post-chelationchallenge test consists of
administeringa chelatingagentsuchasDMSA (discussedbelow) to seeif moremercurycanbe
removed.] But stoolmercuryis pretty goodbaseine for mercury. And shehadpretty high fecal
mercury. And shestartedon onetablet per day of Chlorella, which is a greenalgae,and she
could not toleratetwo. Two greenalgaemadeher really, really sick, and if two greenalgae
tabletsmakeyou sick, it's very suggestiveof mercurytoxicity. But after aboutsix months,we
wereableto getherto eighttablets,andit droppedhermercuryto here. Thenwe got herto ten
tablets,and shedroppedto here. Shewasusingten tablets,and thenshehadthis kind of rise,
which s typical. Sometimesvhenyou go up to thesehigherlevelsof chlorella,there'sinitially
anincreasan mercuryexcretion followed by a decrease And thenwe put heron fifteen tablets,
and she got all the way down here, and by the way, this particular number,which is .009
mcg./kg.is essentiallyzero. You basically can't get any more mercury out of her with this
particular heavy—duty chelator, although I don't think it's as heavy-duty as some of the



2001 Cheney Video Pagebl

pharmacologi@agentsout there. And the point is, you canusesimply greenalgae. It takestwo
yearsto do this, butit's a way to removemercuryfar more safelythanthe useof whatl call the
pharmaceuticadpproachwith DMSA, DMPS, which, althoughmore efficient, run the risk of
mobilizing far more mercury and causingpotentially more trouble. So | kind of like the
chlorella, and it really doeswork. [DMSA is dimercaptosucciniacid. DMPS is sodium
dimercaptopropanesulfonatBoth areusedaschelatingagentdor removalof mercuryfrom the
body, although there is disagreement over their effectiveness and the risks involved.]

Treatment--Step VI, Detoxification; Beware of Toxic Mobilization

Hydroxycobalamin (start at 10,000 mcg. per day)

Methylsulfonylmethane (MSM at 6 to 12 g. per day)

Whey Protein Concentrate (10 to 20 g. per day)

Guaifenesin (short acting, start at 300 mg. every 12 hours)

Growth Hormone (0.2 mg SQ $ubcutaneous injectiodiniQuick Q week [once a weel]
[Genotropin MiniQuick is a brand of growth hormone supplied in pre-filled syringes.]
Detoxification. Bewareof toxic mobilization. HydroxycobalaminMSM, whey protein,

guaifenesin, and growth hormone. I've already talked about that.

Treatment--Step VI, Novel Forms of Detoxification
Colon Hydrotherapy (Should Be Time Limited)
Hydrogen Peroxide/Epsom Salts Bathing (BIWTwice a WeeK)
Infra-red Light Pads Over Lymphatic Drainage Sites 20 to 40 minutes TIWThree Times a
Week] (Activates NOS)
Deep Tissue Massage (BIWTwice a WeeK)
Infra-red Sauna at Low Temperature TIW [Three Times a Week]

Novel forms of detoxification. Someof thesewe're beginningto explorein CFIDS
patients,andl think someof themwill panout. Colon hydrotherapyenemasjshouldbe time-
limited, but could be a way to help certain peoplewith really bad guts, really bad colons.
Hydrogenperoxidebathingwith Epsomsaltstwice a weekcould be very interesting. Infra-red
light padsover lymphatic drainagesites. It basically activatesthe nitric oxide synthetase
enzymeand may have someother propertiesthat may dramaticallyincreasedetoxification. [l
believeDr. Cheneyis referringto endotheliumnitric oxide synthasg NOS3), which | think is
involvedin productionof nitric oxide. Nitric oxideis involvedin manyphysiologicalreactions,
and white blood cells produce large quantities of nitric oxide to kill bacteria and parasites.] Deep
tissuemassageand infra-red saunaat low temperatures.All of thesewe're in the processof
exploring, and we feel that detoxification, althoughimportant,is a two-edgedsword in this
disease.If you go too fast, you get sick, so you haveto keepon the safeside of tolerancefor
CFIDS patients.

Treatment--Step VII, Enhancing the Phase Il Recovery Trajectory
Growth Hormone Injection (Once or Twice a Week)
Fetal Bovine Growth Factors (Twice a Week for a Limited Time)
Mesenchyme
Liver, Thymus, Adrenal, Brain
Enhancingthe Phaselll recoverytrajectory. Growth hormoneand fetal bovine growth
factorsareprobablythe bestway to do that. [Mesenchymas a type of undifferentiatedissueof
theearlyembryo. Individual mesenchymeells migrateto differentpartsof thebodywherethey
form mostof the skeletaland connectivetissue,the blood andthe blood system,andthe smooth
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musclesof the intestines. The thymusglandin the top of the chestis the sourceof theimmune
system's T-cells, which are named for it.]

Here'sa cell that'seitherdeador dying. It's rejuvenateddy growth hormone by growth
factors,or by stemcells,andeachof themcanhavean effecton this dying or deadcell. Growth
hormoneis the mostimportantonein someways, becausat controlsgrowth factor expression,
which in turn controlsstemcell migration, differentiation,andintegrationinto the network. Of
all thesethreethingswith rejuvenatingeffects,the one thing we know is affectedin CFIDS is
growthhormone. The pointis thatif you don'taddresshis, it may be impossibleto addresghe
dead cell or the dying cell and achieve cell recovery and rejuvenation.

[Dr. Cheneybelievesthat Greta Moorkens'work provedthat CFIDS involves growth
hormonedeficiency. (Moorkens, Greta, "Endocrine and Metabolic Aspectsof the Chronic
Fatigue Syndrome," Ph.D. thesis, May, 2000, Antwerp University, Belgium)

[Growth hormoneis producedby the pituitary gland;it stimulateshe growth of muscles
andbonesand helpsregulatemetabolism. Growth hormonehelpsmaintainblood sugarlevels
for the brain andstimulateshe breakdowrof fat into sugarsoit canbe usedto produceenergy.
In many cases, growth hormone appears to work by activating a number of growth factors.

[Growth hormoneis alsoassociatedvith stagelV sleep. Without growth hormone,you
don'tgetenoughstagelV sleep--butack of stagelV sleepreducesgyrowth hormoneproduction,
creating a vicious circle.

[Exerciseshouldcausea big spikein growth hormone. Exercisebreaksdown muscles,
anda normalbody respondduy increasinggrowth hormoneto build up the muscles. In fact, it
buildsthemup strongerthanthey werebefore;that'sthe effect of training. Butif you don'thave

enoughgrowth hormoneto repairthe musclesandif you continueto exercise the musclesget
weaker.
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[Lack of growth hormonecan causeotherhormoneso becomeineffective,eventhough
theyareatnormallevels. That'sbecausgrowthhormoneis necessaryor the functioningof the
receptor sites where other hormones take effect.

[Without sufficient growth hormone the body can't synthesizeproteins, which are
essentiafor normalcell function. So CFIDS beginswith proteinsynthesigdisruptioncausedy
RNase-L,andit endswith protein synthesisdisruptioncausedoy growth hormonedeficiency.
This continued disruption of protein synthesisexplains why so many patientsdon't make
progresseventhoughthey'redoing all the right thingsin termsof supplementsgetoxification,
and other measures.

[For a long time, it was believedthat adultshad no stemcells in their bodies,but Dr.
Cheneycitesresearclshowingstemcellsin the brain of a 60-year-oldman. He believesit isn't
necessaryo put stemcellsinto the body to producehealing;it's only necessaryo activatethe
stem cells already there. He believes human growth factors aren't necessary for healing; it can be
done with growth factors from other mammals. He cites researchshowing that injuries to
monkeybrainscanberepairedwith bovinegrowthfactors(from cattle). The growth factorswill
stimulatestemcells to differentiateinto whateverkind of tissueis neededfor healing. Then
growth hormone will stimulate sufficient protein synthesis to complete the healing.]

Growth Hormone/Growth Factor Study. Preliminary Results
Nine have completed or are poised to complete the study
6 of 9 or 67% are responders (good to excellent)
Three are either on hold or are very early in the study--too early to tell

We have preliminary resultsof our study on growth hormoneand growth factor. Nine
peoplehavecompletedor arepoisedto completethe study. Six of nine,or 67%, areresponders,
andl ratethemfrom goodto excellent. Threeareeitheron hold or arevery earlyin the study,
andit's too early to tell. Justtwo daysago,| processediataon two who havecompletedthe
study,andit's really anamazingstory of this motherandson. The motheris achambemusician
who could not play andis now on the roadwith herdaughteiplayingchambemusicagainafter
this treatment. Her son,who washedout of Brown University becausef CFIDS, is now full-
time at Brown again. Another patient said that before the treatment,”l satin front of the
televisionsetall day long andthat'sall | did,” and now she hasopenedup a businessagain.
Anotherpatientwho wasa danceinstructoris now a full-time danceinstructoragain. Soclearly
we have seen some really remarkable, excellent responses on this regime.

But therehavealsobeensomenegatives. We've had threenonrespondergandall three
of themweremale,andall of themdevelopedoint pain,fairly significantjoint pain,particularly
in the wrists, and two of them actually requiredsteroidsto treatit. This is mentionedin the
literatureasa side effect of growth hormone althoughthey didn't getit from growth hormone;
they got it from growth factors. | should also add that | split the group into an immune-
modulatedand treatedgroup and a non-immune-modulatednd treatedgroup, and thesemen
were all in the non-immune-modulategroup. So | think it's very important to immune-
modulatefirst, so that you're not giving growth hormoneor growth factor to an immune up-
regulated state, which would only turn on that system even more.

Growth Hormone/Growth Factor Study. Preliminary Results
Growth hormone must be kept at low doses given once or twice weekly
Patients must be immune modulated before starting GH or GFs
Growth factor dose needs to be adjusted downward similar to GH
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Growth hormonemustbe keptat a low dosegiven onceor twice a week. If you pushit
too high, you canreinforcesomeof the pathophysiologyf CFIDS. You canreinforcetheviral
re-activationevents,becauseviruseswill grow fasterunderthe influence of growth hormone.
You can reinforcethe immune activationstateand activateit evenmore. In orderto prevent
that, patientsmust be immune modulatedbefore starting growth hormone, and the growth
hormonedose must be kept low. And the growth factor dose,| think, needsto be adjusted
downward similar to growth hormone andwe largelywereunableto do thatbecausef the way
it is packaged.

QUESTION: Review again the risks and downsideof taking growth hormone and
growth factors, and distinguish between the risks.

In someways, therisks andthe benefitsarevery similar. Think of growthhormoneasa
broad-spectruntontroller of protein synthesisthroughoutthe body and in all cells. Growth
factoris more specificin increasingproteinsynthesisof specificcells or specificDNA sitesfor
specificeffects. Soit's alittle morenarrowin scope. Growth hormonehasa very broadscope.
But exceptfor that,| think they shouldbe viewedassomewhasimilar in termsof therisksand
benefits.

The risks of growth hormone: the one talked aboutthe mostis the cancerrisk. If you
have an active canceror you have beendiagnosedwith cancerwithin five years,and you're
trying to find out if the cancerhasbeencured,you shouldnot take growth hormone. Growth
hormonein test tubes has beenknown to increasecancergrowth ratesbecausat increases
proteinsynthesigates. In animalmodelshowever,it's not quite so clear,becauseiving growth
hormoneto someanimalswith tumorswill actually shrink their tumors. In others,the tumors
grow. Growth hormonecan improve immune function, which will fight the cancer;if that
happensthenyou win. If cancergrowth increasesnorethanimmunefunction, thenyou lose.
The problemis thatwe cannevertell which way it might go, sothe conservativeapproachs not
to give growth hormoneto a cancerpatient. It shouldbe said that growth hormonedoesnot
causecancerbut rather can make cancergrow faster. | think it should also be said that the
growth hormonedosewe recommends minuscule;it's almosta pediatricdosegiven once a
week,sowe'renot giving physiologiclevelsof growth hormone. Sowe think the cancerrisk is
far below what you would get with a physiologic dose.

The otherrisks | think aremorerealandmoreof a concernfor CFIDS patientsandone
risk is thatyou could activatea virus. Soif you were having600,000HHV-6 strain A viruses
growing per cc. of blood, and you're injecting yourselfwith growth hormone,you could ramp
that up to 800,000,becausegrowth hormonewill make virusesgrow fasterjust as it makes
cancergrow faster. | haveseenpatientson growth hormoneparticularlywhenwe go to higher
dosesinitiate what seemedo be a viral syndrome,andit continuedevenwhen| broughtthe
growth hormone back down. Once you set it off, it can remain active for some time.

Another problemis that somepatientshaveexperiencedvhat | call a toxic reactionto
growth hormone which may be RNase-L-induced.RNase-Lis a protein; growth hormonecan
increaseproductionof that protein. RNase-L,if activated,could impair liver function, giving
you moretoxicity from your portal circulation. Sothesearerealissueghat CFIDS patientsface
whenthey take growth hormone,and what we've found is that what'simportantis to keepthe
growth hormoneat a very low level. Thelevel thatwe keepit at, wherewe do not seemto see
troublein 99.9%o0f casesis .2 mg.onceaweek. At thatlevel, we justhaven'tseenany of those
problems. But assoonaswe go up to .4 mg. onceor twice a week,or .6 mg. onceor twice a
week,someof thesepatientsbeginto haveproblems. Probablyonein threewill haveproblems
at.4 mg.andmaybemoreat.6 mg. Sowe madethedecisionthatthosedosesveretoo high, and
we would operate at a level where no one got a problem and hope that .2 mg. a week would bring
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long-termbenefits. And my senseis thatin mostcasesit does,but the benefitscome more
slowly. It's more like month by month, year by year, you just get a little better. Nothing
dramatic,but just a sensethat you're gettinga little betteris what we generallyseeat .2 mg. a
week. We could go faster,butif we do, somepatientsmay run into trouble. We do havesome
patientswho arenotsorisk-averseandthey'rewilling to acceptsomerisk hereandmaygoto .4
mg.after a while and go a little faster.

Another thing I've noticedis the better the patients'condition is when they start on
growthhormonethe bettertheydo. Growth hormoneis particularlyadvantageous the patient
who hasbeenthroughthe worst of it, hascomeup onto a plateauof functioning,andis maybe
20% to 30% away from wherethey usedto be. Thatis the ideal patientto treatwith growth
hormonethe onewho will getthe mostbenefitandis leastlikely to haveproblems. If you give
it to the extremelysick individual, | think that'sthe personthatsometimeseemsdo getthe least
benefit, and can be the most likely to have a problem, though not at .2 mg. once a week.

Growth factor is pretty muchthe same. If there'sa difference,it is that growth factor
seemdo havea greaterpropensitythangrowth hormoneto activatetheimmunesystemandwe
think it turnsontumornecrosidactor-alphapecaus®f thejoint painthatwe see. TNF-alphala
cytokinethattriggersdestructionof tumor cells] is famousfor causingjoint pain, which is why
the newestand bestrheumatoidarthritic drug is a TNF-alphablocker. Growth factor seemso
turn on that cytokine.

Whenyou add growth factorsto growth hormone,the functional responseseemsto be
much better than either growth hormoneor growth factorsalone. The problemwith growth
factorsis thatit comesin an 8 cc. bottle that'sfrozen,andonceyou thawit, you haveto usethe
wholething,andl think thatfor alot of people thatmight betentimesmoregrowthfactorsthan
they need. So you'd be taking a tenth of that and wasting nine-tenthsof it, and that'sa huge
wasteof money. Sounlessthe companyrepackageg in very tiny vials, | think it's not goingto
beavery practicaltreatmenfor a greatmajority of patients. But the studyresultsarepromising.
| first thought,no, we'renevergoingto do this again,but the quality of theresponséiasbeenso
goodthatI'm havingto re-thinkthat. | mayre-thinkit againafterwe analyzeall the datathatwe
acquired in this one-year study.

QUESTION: How and where can | be treated with Ampligen?

You canget Ampligen on eitherthe 516 double-blindplacebo-controlledrial or the 511
open-labeltrial, in which you pay for it. The problemis that the companyhasfilled the 511
easilyandhastroublefilling the double-blindplacebo-controlledrial, andapparentlyhascut off
the 511 unlessyou are disqualifiedfrom enteringthe 516. So unlessyou havea disqualifying
conditionfor 516, you can'tevengetinto 511 thesedays. Thatmeanshat mostpeoplecanget
Ampligen only by entering 516, which means a 50% chance you'll get saline [the placebo] for six
months, and then Ampligen for six months. The other problem with Ampligen is that the
summerof 2003 is supposedo be the end of Ampligen testing, which meansthat either the
companywill apply for and get approvalfrom the FDA to marketthis drug for CFIDS in this
country,or they'regoing to shutdown operations. So we're now a year anda half awayfrom
eitherhavingit availableandpaidfor by insuranceor not havingit availableatall. Soif there's
only yearanda half window left, and of courseif you'rein 516, half the time you'reon saline,|
think thatthe opportunitiefor Ampligen arenot particularlybright right now. Thenit cancost
$30,000 a year to receive Ampligen, and probably only about 50% of people truly respond to it.

QUESTION: Should CFIDS patients with high cholesterol be treated with anti-
cholesteroldrugs? Shouldwe avoid using the higher-gradeanti-cholesteroldrugs, the statin
drugs,thedrugsthatinhibit cholesterokynthesisn theliver? How mucharewe truly atrisk for
heart disease?
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My thinking onthis is thatvery few peoplewith this diseaseshouldbe givencholesterol-
loweringdrugs,especiallythe kind thatinhibit cholesterokynthesign the liver. And thereason
for thatis thatthe drugthatlowerscholesterolhlsolowersco-enzymeQ 10. In fact, evenin the
PDR [Physician'sDesk Referencewhich lists information on all prescriptiondrugs], it says
lowers Co-Q 10 a full 40%, and CFIDS patientshave beenshown to have at leasta 50%
lowering of Co-Q 10, already. Then the drugs would reduceit another40%. So that may
explainwhy, whenphysicianshavegivenanti-cholesterotirugs,alot of thesepatientscrashand
burn, just get really sick on anti-cholesterol drugs.

Secondly, suspecthatthere'sanotherreasonyou oughtto worry. Whatdoesthe body
do with cholesterol? It makes steroid hormones from cholesterol. It makes testosterone, cortisol,
aldosteronegstrogen progesteroneand DHEA from cholesterol. Productionof thesesteroid
hormonesare affectedin this diseaseso we know our patientshavelow levelsof all of them,
andwhat would the body do, staringat all this low steroidsynthesis?It would say, "l think |
needmore cholesterolto makemore of what I'm low in." So there'sprobablysomefeedback
going to the liver to say, "Make more cholesterol,so | can make more of these steroid
hormones." So you can guesswhat'sgoing to happenwhenyou take a drug that ignoresthat
feedbackand savageshe synthesisof cholesteroin the liver; your cortisol levelsdrop sharply,
andyou really get sick. Sol think what really clobbersCFIDS patientsis that they startout
adrenally insufficient, and those cholesterol-loweringdrugs make them really adrenally
insufficient, becausethey can no longer synthesizethose steroid hormonesany more since
they'resynthesizedlirectly from cholesterol. Sol can'tthink of avery goodreasono treatwith
a cholesterol-lowering drug.

What'sthe risk of gettingheartdiseasef you haveCFIDS? Heartattacksandcoronary
arterydiseasan CFIDS arevery, very rare;it's just something don'tsee. The averageageof
my patientsusedto be 38, but I'd sayit's probably48 by now. Soat 48, you shouldbe seeing
somecoronarydiseaseand| havea lot of 58-year-oldsandl just don'tseeit. They havelow
blood pressuresteally low blood pressureswhich reducescoronaryrisk. Sol don't think it's
somethinghey'reat greatrisk for, althoughfamilial issuesmight be importanthere. Sol think
everycaseis anindividual caseandtheremaybe some-onevith CFIDS, andeverybodyin their
family has died of coronary diseaseby the age of 45 and they're walking around with a
cholesterolof 400, andyes, maybethey needa cholesterol-loweringlrug. Sol can'tspeakto
thatisolatedindividual, but the averagecaseof CFIDS with a cholesterolof 240 shouldnot be
treated with a cholesterol-lowering drug.

QUESTION: Could you tell us what it would be like to go through your CFIDS
program? What tests would you usually order, and how long would initial testing take?

Going throughour programis sort of like this lecture: it's long and complicated. But
somepeoplewalk out of our clinic andsay"l now know morethaneverl wantedto know, and|
neverwantto know anythinglike this everagain." Soif you'rethe kind of personthatsays,"
don'twantto know what'swrong with me; just treatme andget me well," I'm not a very good
personto see. If, onthe otherhand,you'reoneof thesepeoplewho say,"l really wantto know
what'sgoing on, and | want to take control of this myself, and | don't want to leave this to
anybody. | know | takecareof myselfthe best,andl wantto participatein my care;to dothat|
haveto be aninformedpersonandl wantto know everythingthereis to know."--thenour clinic
is a goodplacefor youto cometo. Sowhenyoucometo our clinic, thefirst daywe spenda lot
of time getting clinical information; we spendabouthalf a day on a history. And thenon the
secondday we end up talking abouttreatmentmuch aswe've beendoing today, and sprinkled
through the whole thing are discussionson pathophysiologywhich is really an attemptto
transferpowerfrom meto you sothatyou know asmuchas| do aboutthis diseaseand maybe
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you canmakeyour own decisionsaboutwhatyou would like to do or not like to do, basedupon
the data that is given you.

A lot of the tests we order are really teststo prove that you have some of this
pathophysiology.Do you haveelevatedRNase-L? Do you haveelevatedeBV, CMV, HHV-6,
HHV-7, Mycoplasma Chlamydia pneumoniaetiters by Tagman assays? Do you have a
coagulopathy?Do you haveexcesssolublefibrin monomer? Do you haveTH, activationand
TH; suppression?Do you showtoxins in your urine that correlatewith gut-derivedxenobiotic
toxins? Is your stool loadedwith mercury? How do you respondto chlorellain advancing
doses, which is a measure of heavy metal toxicity. We measure growth hormone. We measure it
by two methodsnow. We measureexercisegrowth hormoneincrease. If you're normal, it
should rise at leastto ten nanograms,and most of our patientsdon't even get above one
nanogram. We evendo ITT tests,insulin tolerancetests. [An insulin tolerancetestinvolves
injecting insulin and measuringhe effects;it is usedto measuregrowth hormonecortisol, and
ACTH, adrenocorticotropichormone,which stimulatesthe production of cortisol.] We do
argininechallengdests[to measurggrowth hormone],andrecentlywe now havea 24-hoururine
testfor growth hormone,andl think thatandthe exercisetestare probablygoing to be our best
testsfor growthhormone. We measureortisolresponseo exercise.Sobasicallywe do enough
testing to make sure that you fit the model of this disease.

How long do the initial teststake? We basicallyhavegottenout of the testingbusiness.
We don'treally testanyone exceptfor a coupleof thingsthatwe really haveto testbecauset's
theonly wayto doit. But for all the othertesting,we fax the orderto the labsandthelabssend
you the kit. It has the tubes in it and the drawing instructions, and you ship it back to the lab, and
you contract directly with the lab, so you get the lowest possible price. Most people will get nine
or tenkits comingto themin themail. Now I've hadsomesay,"That'sa lot of work," to getall
theseninekits done,andit is a lot of work, butwe could bring all that work into my clinic and
thenchargefor that,andthenthe pricefor thetestswould be significantly greater. We chosethe
way that's cheaper for the patients.

QUESTION: What do I think of oral thymus?

Well, thymusis a glandular product, and we have used glandularsin this disease,
particularly adrenalglandulars with somesuccessand a thymusglandularmakessenseo me.
The only problemwith glandularsis that they're derived from animal products,andif you're
usinganimalproductsthenyou haveto worry aboutmadcow diseaseandotherrisks of animal-
derivedproducts. Sowe sortof moveda little bit awayfrom the glandularsalthoughl certainly
have no problem conceptually with a glandular.

QUESTION: What impact does Martin's stealth virus have?

Martin's stealthvirus is just anothervirus out therethat could be involved in initiating
CFIDS. | doubtit's the only one,but it certainly could be one. [W. JohnMartin, M.D., Ph.D.,
hasdevelopeda theory of stealthvirusesthatthe immunesystemdoesnot detect,because¢hey
do not haveantigenson their surfaces.Sucha virus would not trigger aresponsdy the immune
systemto fight it. For more information on Dr. Martin's theoriesabout stealthviruses, see
http://www.ccid.org/about.htm#]

QUESTION: Does CFIDS affect early aging or premature natural death?

Very interestingquestion. SomeCFIDS patientslook remarkablyyoungerthan stated
age,andsomelook remarkablyolder. And If | hadto saywhatthedifferenceis, if you havethis
disease,and you accommodateo it, and stay within boundaries,| think you can actually
significantly forestallsomeof theage-relategpghenomenaBut if you don'tdo that,andyou push
ahead--I'mremindedof one patient; shewill not stay within her boundariesshe consistently




2001 Cheney Video Pageb8

pushedeyondherboundariesandshelooks a hundredyearsold, andshe'sabout40. Shelooks
terrible. So you have to gauge your body and not over-extend it with this illness.

QUESTION: Do you have any ideas regarding EEG [electroencephalogram]
biofeedback as a treatment for FM/CFS?

We've engagedn EEG biofeedbackand| think it canwork in a limited fashion. The
problemis that the improvementdoesn'tlast. You'll seea benefit, but it doesn'tseemto last.
That's been my experience with EEG biofeedback.

Thank you very much.



