Lenses

THE COSTSAND

BENEFITS OF

STiIckY MOLECULES

INTRODUCTION

The current epidemic of autian has environ
mental originsand abiochemicd signature. How do
these origns and that sgnature express themsdves
among individud swho gopear to be spared from the
epidemic, but who may, in fect, express different
vaiaions on the epidemics theme? In confronting
tha question in our various patients, we may con-
sider the chemistry of thiolsand their rolein provid
ing adhesive molecular influence

FAILURE TO THRIVE
Nopaient ever cameto my office with the chief
complaint, “Sd, | am just not anabolizing wdl.
Howevermany patients complain tha they do not
have enough energy Ther complant of fatigue may
trandate, more or less directlyinto an inquiry about
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the efidency with which they ae recovering the
suns energy from the sugars, starches, and fas in
ther diet—dongthelinesof my previous discussion
(seeIMCJ3.3) in this series of commentariesregad-
ing the enegy “lens.” How do we dinidans explore
the efficiency and net output of our patients anabol-
ic eforts to make newv molecul es?

A sagging growth curve is a defining tip-off of a
condition in children that has been dignified with
the diagnostic phrase “falure to thrive” Subtle
abnomadities precede the sag which in any gven
child may be associated with renal, cardiec or other
organ falure inadequate nutrition, poor nurture,
malabsorption, effects of unmet spedd needs, or
exposue to environmentd toxins or alergens In
adults, the achievement of full statureleaves the di-
nician deprived of growth asan indicator, so he must
rdy on more hidden indicators of metabolic or
immune dysunction.

Nomal growth demands the highes “enegy
tax’ in childhood. In adults, the meabolic cost of
molecule synthesis of detoxificaion exceeds tha of
regeneration and repair Detoxificaion requies the
synthesis of new molecules such asureafor the dis-
posal of leftover nitrogen, and the hydrophilic gu-
cuonides sulfaes, mehylates, acedates, mercap
turates, and glycinaes requied to detoxify both
xenobiotic and discarded endogenous molecules My
next Lensesssay will discuss detoxification as asyn-
thetic process, with itsown very large energy budget
and its own realm of thergpeutics detoxification.

Key Words:

mercaptan(mer-cap-tan), noun, etymology: @an, flom
Danish, from medieval Latin mercurium captans, liteally,
seizing mercury: any of various compounds tha contan a
thiol functional goup, see THIOLNerriam WebsterOnline).

thiol (thi-ol), noun, etymology: International Scientific
\ocabulay thi- + -ol: any of various compounds having the
generd formula RSH which are analogousto d cohals, but in
which sulfur replaces the oxygen of the hydroxyl group and
whi ch have disagreesble odors. (Meriam-VWbsteOnline.)



An adult who is not thriving doesnt hawe
growth falure to use as an indicator, but he or she
hasthe advantage of sdf-expression. A detaled ques-
tionnaie augmented by aleisurely intdligent con-
versation between a symptomatic adult and a physi-
dan—plus somelaboraory studies—should reved a
patten of details tha permit naming the problem
and provide clues aout underlying metabolic or
immunologicd problems. Our integrative medicd
paradigm moves beyond assigning causality to the
name o the problem (“your sadness is caused by
depession”; “your joint inflanmation is caused by
arthritis”), and seeks torepar disorder a thedeepest
stratum of metabolic michief that is accessible to
therapeutic intervention. Thislevel may, a times be
quite smpleand superfidd (g3, remove gluten from
your diet, teke a supplement of fish oils, or under-
teke a short course of antifungds and ayeast/mold-
free diet). For delving deeper into complex pdient
issues, each of us has our own process for peding
away the layersas far as logic, intuition, and the facts
will take us and depending on whether the maps of
our dinical lendscapes consist of energy fidds,
meridians, chekras subluxations, ps/chodynamics,
toxicologyimmunology, or biochemistry. The focus
of thisessay is on thelater threg, illuminaed by the
light of current degpening knowledge of the lower
drataunderlying the biochemistry of those children
caught in the epidemic of autism.

THE METABOLIC COSTSOF STICKINESS
In deep strata of basic intermediar metabolism,
we encounter the gicky and ginky molecules that
bear sulfur. The sticky propeties of sulfur (familiar
to those of us who handle garlic in the kitchen) are

related to the odoriferous propeties of compounds
that contain sulfur. From floral to fecd (but not
fishy—those are amines), our olfectory sense is
touched by molecules that cary a sulfur atom,
whose propeties avaken receptors that attract or
repel us. The same propeties, taken to a less subtle
exteme, account for the adhesive propeties of
sulfhydyl bonds responsible for their rolein binding
toxins and shgping proteins.

The sulfur system is an orphan. You will find
neither a chapter in a biochemicd text, nor a cien-
tific journd, nor the concept of an integaed pahol-
ogy of thiols and sulfates.* Quch a pathology is
emeging from a decade of clinicd observaion and
vely recent studiesof autistic children, in the context
of thecurrent epidemicin which rates of autism have
risen more than ten-fold over the past decade or so.
Figue 1 shows the center of the core chemigry of
the epidemic, in which the genomics and toxicology
of aulfur metaboliam have combined to sicken many
childen who have then benefited from nutrientsand
accessgrnutritiond factors around this chemistry.
These bendfits have spurred collaboration among
reseasthers who have documented anormalities of
the substrates and enzymes in autistic children, in
and around this chemigry.?

The purpose of this essay is not to detail these
abnomalities, but to alert dinidans to the notion
that whatever is going on in the autisn epidemicis
likdy to be manifeging asothe formsin individuds
with other expressions of illness. If we look at our
patients through the lens of this perception, we will
hasten the discovery; in diverse patients, of a patho-
logcd thread that is in common with autistic chil-
dren. These children are the canaries in our cod
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FiIGURE 1 THE METHIONINEEHOMOCYSTEINECYCLE

(ADAPTED FROMBAKER SVI, PANGBORN J DETHR, OWENSS, LONSDALED, HALEY B. “ THECHEMISTR OF AUTISM,” PRESENTEDAT THE AUTISM RESEARCHNSTITUTES DEFEA AUTISM
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mine Our loss will be minimized if we heed the
waming of ther illness, with specific attention to its
toxicology biochemigry, and remediation. Surely
they are not the only members of our cultureto be
sufering from the environmentd disaster of which
they aethe chief, but not exdusive victims

Hereishow my understanding of thiol chemidry
enteed into my thinking, regading a patient with
autism. Sarais a teenager with a dreamy distracted
afedt, repdtitive self-talk, and a paucity of sponta
neous language. She cets high gradesin a dassroom
o normal children who adore her. Beforeinitiating a
“gecific carbohydrae diet,”® | had obtaned a 24-
hour urinay amino-add profile. Thisted is a good
measue of overdl caabolic efficiency andogous to
teking inventory of the dumpsters of manufacturing
establishments. A couple of years of corrdaing the
profit-and-loss staement of shoe fadories, with
detdls of the wage materials of those factories, would
yield expertisein using dumpger andyss as an indi-
cator of synthetic effectiveness. Like excess prolinein
a patient's uring, an excess of soles, heels, or glue
oould show spillage from an impared synthetic
process of shoemaking. Low levdsof cystine and ¢ys
tathionine (common in autidic children) may show
an imbdancein supply and demand.

Sara dudies yielded very elevated proline levds
(32.9 mmoal/24 hr) (normal <1), strondgy suggesting
a problem with bone resorption/deposition. She is
now beginning to take generous supplements of cd-
dum and vitamin C, and hasplenty of sun exposure
in the ummer months. Her problem gopearsto be a
spedd case of agrowth problem—her staureisnor-
mal—in which alaboraory test was thefirst clue
Upon physcd examination, she has a positive
Chvostels sign and hyperrdlexia, and in responseto
questioning she and her mother agreethat sheisitri-
table. A supplement of vitamin D and the more abun-
dant 2un of thecoming summer may put thingsright.

However | wasn't looking for problems with
bone growth, asthe proline indicates. Surprised and
made wary by the inconsistency of dinical and lab
daa and avakened by her autign to the possibility
of aproblem in her sulfur system, | took more care-
ful notice of her other lab data Her urine homocys
tanewas <1 mmol/24 hr (normd up to 4) and her
seum homocysteine wes low a& 4.2 mmoal/L. This
caught my eye because recent data cited éove show
low homocysteine in autistic children. Her urinary
cystine (20 mmol/24 hr) and her urinary cystathion-
ine (11 mmol/24 hr) were both in the low range

Homocysteineis likethe hot ingot in our mea
bolic foundry, whereit must be used immediaely or
regy cled to methionine. Otherwise, its accumulaion
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produces damage, as a sort of “ promiscuous detoxi-
ficaion” in which normd tissues are subjected to
supefluous sulfation.* The consequences of low
homocysteine ae not as well recognized.
Homocysteine is the unique gateway through which
thiol synthesis passes. In autisticchildren, thisshows
up in low levds of downstreem metabolites—cys-
tene and glutahione; hence the potentid for a
ddfidgt in all functions involving thiols induding
deoxification and the adhesive forces that shgpe
enzymesaswell assimply hold thingstogether a the
molecular levd. In othe words, emerging knowl-
edge of an integated pathology of thiols end sulfa-
tion in autistic children leads my thinking about
Saras synthetic problem past the usud formulation
of her high proline asthe sole key to ineffident bone
remodding (resulting only from a lack of calcium,
ascorhic acid, or vitamin D).

Thereactivity (easy oxidation) of thiols that pro-
vides them with the stickiness assodated with shagp-
ing protans and binding toxins is a double-edged
sword—the attivity makesthis chemistry particular
ly wlnerable to oxidative damage especially by
heavy meds A moleculetha “captures’ heavy met -
ds does not have a bright future, except as amartyr
for the cause of keeping its organism dean. The
autism epidemic gppeas to be, in pat, an expres
sion of oxidative damage within the sulfur system,
rdated to mercury and other environmental toxins.
The dynamics of the interaction between mercury
and thethiolsisa vidous cydetha may be initiated
by damage to methionine synthase (MS) by mercu-
ry-contaning compounds. The compound,
Thimebpsal, for example inhibits MSat levdscorre-
sponding to about 1/100 of tha found in the blood
of infants, two weeks following a routine immuniza-
tion containing Thimerosak It seems unlikdy that
the impact of mercury, and other toxins which are
sufident to produce an epidemic of autism, has
sharp edges ddfining that impact exdusivdy within
the populaion of children for which the concept of
“regressive autigm’ is defined.

Theautign epidemic is an international tragedy
tha is still denied by many, and subject to the per-
vease neglect of the guardians of public hedth who
fund flaved epidemiological studies and ignore per-
suasive biolog ¢ evidence pointing to the underlying
causes. That same biological evidence should catch
the eye of clinidans who need not wait for the end-
ing of debates over public policy They should con-
sider whether some of their paients express abnor-
malities that reflect changes in their sulfur systems,
similar to those of our autistic children. Those
changes fdl into two caegories. one is laboraory



evidence consistent with heavy-metd toxicity and
oxidative damage (which impacts thiol chemidgry
with low levds of homocystene, cyst(eing cys
tahioinine, and dutahione), aswdl as abnormalk
ties of plesmaand urinesulfae The other isclinicd
responsiveness to agents that may support that
chemisty, such as methylcobalamin, n-ecetyl cys
tene reduced glutathione, and magnesium sulfae
(in the form of Epsom salts bahs and naural and
synthetic chelators).

Forty years ago, | gaduaed from Yale M edicd
Sthool believing my professors dictum tha autism
was the consquence of cold mothering. | dso
believed that autism was a “disease entity’ that fit
neatly into itsown diagnostic drde and, assuch, was
iolated from dl the other drcles that embraced the
diagnostic concepts we form aout groupsof people
with similar pahologies Today| see dl thesecircles
& spheres overlapping in a vag multidimensiond
Venn diagram, in which their interconnections come
from thelogicof physiology and sygemstheory, with
thar integrative—as opposad to lineer—ooncepts of
causalityThe pahophysiology of autian shares fea
tures not only with individuds with similar behav-
ioral, cognitive, soddization, sensory, immunologic,
and gastrointestinal problems, but with patients who

give the appearance of having what would be con-
sideed entirely different conditionswhen considered
within contemporary systems of dassification. Even
if you, your family, or your neighbors are not
touched by autism, its environmental causes arelike-
ly to be nearby and expressng themselvesin other
ways. Clinidans with this proposition in mind will
be the fird to seethe connections

REFERENCES

1. Owens S. In: Baker SM, Pangborn J, Deth R, Owens S
LonsddeD, HdeyB. The Chemistry of Autism (poster presented
at the Autism Research Ingtitute’s Defea Autism Now!
Confeence Philadelphig PA, May 2003, revised 2004).
Diagram and accompanying text by J. Panborn, PhD avalable
by email from sidneymb@aol.com.

2. James J, et al. Meaolic biomarkers of increased oxidaive
stress and impaired methylaion capadty in children with
Autism. AmJ Clin Nutr. In press.

3. Gottschall E. Breaking the idous Cyde Ontario, KOK 1CO:
Kirkton Press 2002.

4. Samler JS Sivka A. Biologcd chemistry in thevasculature and
invascular-rea ed disease. NutritionReviens 1996;54:1-30.

5. Wdy M, Banerjee R, Choi SW, Mason J, Benzecry J, Powers VA,
Deth RC. PI3-Kinase regqulaes methionine synthase: adivaion
by IGF-1 or dopamine and inhibition by heavy metals and
Thimepsd. Mdecular Psychiatry. 200;9:358-370.

Sidney M. Baker, MD, pradicesintegrative medicine in Connecticut, and isthe
author of Detoxifiction and Healing and The Circadian Prescription Rnguin
Putnam, 2000. Dr Baker is al co-author of Bomedica Assesment Options for
Childen with Autismand RédaedProblems

Integrative Medicine « ®. 3, No. 4 « August/September 2004



