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EVIDENCE OF TOXICITY, OXIDATIVE STRESS, AND NEURONAL INSULT IN AUTISM

Janet K. Kern, Anne M. Jones
Department of Psychiatry, University of Texas Southwestern Medical Center at Dallas, Dallas,

Znaczenie czynnikow srodowiskowych w autyzmie

jest coraz czesciej uznawane w medycynie tradycyjnej

According to the Autism Society of America, autism is now considered to be an epidemic. The increase in the rate of autism
revealed by epidemiological stuclies and government reports implicates the importance of external or environmental factors
that may be changing. This article discusses the evidence for the case that some children with autism may become autistic
from neuronal cell death or brain damage sometime after birth as result of insult; and acldresses the hypotheses that toxicity
and oxidative stress may be a cause of neuronal insult in autism. The article first describes the Purkinje cell loss found in
autism, Purkinje cell physiology and vulnerability, and the evidence for postnatal cell foss. Second, the article describes the
increased brain volume in autism and how it may be related to the Purkinje cell loss. Third, the evidence for toxicity and oxi-
dative stress is covered and the possible involvement of glutathione is discussed. Finally, the article discusses what may be
happening over the course of development and the multiple factors that may interplay and make these children more vul-
nerable to toxicity, oxidative stress, and neuronal insult.
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Environmental mercury release, special education rates, and
autism disorder: an ecological study of Texas
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e Na kazde 100 funtéw rteci emitowanej z kominéw
w Teksasie nastepuje 6% wzrost czestosci
wystepowania autyzmu. |
W rejonach Teksasu o najwiekszej emisji rteci |
czestos¢ wystepowania autyzmu byta najwieksza.
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A Revised Probabilistic Estimate of the Maternal Methyl Mercury Intake Dose
Corresponding to a Measured Cord Blood Mercury Concentration
Alan H. Stern

Divisien of Science Research and Technology, New Jersey Department of Environmental Protection, Trenton, New Jersey, USA: and
Division of Environmental and Occupational Health, University of Medicine and Dentistry of New Jersey-School of Public Health,
Fiscataway, New Jersey, USA
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Impact of prenatal methylmercury exposure on neurobehavioral
function at age 14 years

Frodi Debes?, Esben Budtz-Jergensen®-¢, Pal Weihe®©, Roberta F. Whited, and Philippe

Grandjean®.®

stwierdzono, ze narazenie na
metylorte¢ miato znaczacy zwigzek z pogorszonymi
wynikami badania motoryki, uwagi i zdolnosci stownych.

Wptyw na czynnos¢ mozgu zwigzany z narazeniem na
metylorteC w okresie prenatalnym jest w zwigzku z tym
wielostronny i trwaty.







Timerosal sklada sie z kwasu
tiosalicylowego i etylorteci, znanej
substancji neurotoksycznej

| ‘ Rozpuszczalny

C _O- w wodzie
SHYCH,CH,

Thimerosal

i

C-0
SH
—>

Thiosalicylate

Nierozpuszczalny
w wodzie

!

+ *HgCH.CH,

Ethyl Mercury|

1. The Merck Index, 12th ed., str. 1590, #9451 (1996).
2. Martindale The Extra Pharmacopoeia, 30th ed., 804 (1993).
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A Case-Control Study of Mercury
Burden in Children with Autistic
Spectrum Disorders

Jeff Bradstreet, M.D.
David A. Geier, B.A.

Jerold J. Kartzinel, M.D.
James B.Adams, Ph.D.
Mark R. Geier, M.D., Ph.D.

ABSTRACT

Large autism epidemics have recently been reported in the
United States and the United Kingdom. Emerging epidemiologic
evidence and biologic plausibility suggest an association between
autistic spectrum disorders and mercury exposure.

This study compares mercury excretion after a three-day
treatment with an oral chelating agent, meso-2,3-
dimercaptosuccinic acid (DMSA), in children with autistic spectrum
disorders and a matched control population. Overall, urinary
mercury concentrations were significantly higher in 221 children
with autistic spectrum disorders than in 18 normal controls
(Relative Increase (Rl)=3.15; P < 0.0002). Additionally, vaccinated
cases showed a significantly higher urinary mercury concentration
than did vaccinated controls (RI=5.94; P < 0.005). Similar urinary
mercury concentrations were observed among matched vacci-
nated and unvaccinated controls, and no association was found
between urinary cadmium or lead concentrations and autistic
spectrum disorders.

Journal of American Physicians and Surgeons  Volume § Number 3 Summer 2003

The observed urinary concentrations of mercury could
plausibly have resulted from thimerosal in childhood vaccines,
although other environmental sources and thimerosal in Rh,(D)
immune globulin administered to mothers may be contributory.

Regardless of the mechanism by which children with autistic
spectrum disorders have high urinary mercury concentrations, the
DMSA treatment described in this study might be useful to diag-
nose their present burden of mercury.

Population | Number | Number | Mean Age | Mean Urinary Mercury
Type of Boys | of Girls | in Years (mcg/ g) creatinine
(Range) (Range)
Cases 183 38 6.25 4,06 +8.59
(3to 15) (0 to 58.65)
Controls 14 4 8.85 1.29 + 1.54
(310 16) (010 6.2)

Chelatowanie: dzieci z ASD wydalaja > 3 x wiecej rteci !
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Reduced Levels of Mercury in First Baby Haircuts
of Autistic Children

Amy S. Holmes,! Mark F. Blaxill,” and Boyvd E. Haley”

'Buton Rouge, Lowisiana, USA
28afeMinds, Cambridge, Massachuserts, USA
SChemistry Department, University of Kentucky, Lexington, Kentucky, USA
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FIGURE 2
A plot of the birth hair mercury levels in antistic children based
on the clinical severity of the disease. Sclid circles represent
imdclividoal female snhjects and open circles represent
individual male subjecis.






Znaczniki biologiczne stresu
oksydacyjnego

Metabolic biomarkers of increased oxidative stress and impaired
methylation capacity in children with autism'-*

S Jill James, Paul Cutler, Stepan Melnvk, Stefanie Jernigan, Laurette Janak, David W Gaylor, and James A Neubrander
Am J Clin Nurr 2004:80:1611-7. Printed in USA. © 2004 American Society for Clinical Nutrition

Comparison of methionine cycle and transsulfuration metabolites between
autistic children and control children?’

Control children Autistic children
(n = 33) (n=20)
Methionine (pmol/L)  31.5 = 5.7 (23-48) 19.3 + 9.7 (15-25)7
SAM (nmol/L) 96.9 = 12 (77-127) 75.8 + 16.2 (68—100)°
SAH (nmol/L) 194 + 3.4 (16-27) 28.9 + 7.2 (14-41)?
SAM:SAH 52 + 1.3 (4-8) 2.9 + 0.8 (2-4)°

Adenosine (pmol/L) 0.27 £0.1(0.1-04) 0.39 + 0.2 (0.17—-0.83)*
Homocysteine (umol/L) 6.4 £ 1.3 (4.3-9.0) 5.8 + 1.0(4.0-5.8)°
Cystathionine (umol/L) 0.17 = 0.05 (0.1-0.27) 0.14 £+ 0.06 (0.04-0.2)"

Cysteine (umol/L) 202 = 17 (172-252) 163 + 15(133—189)

tGSH (umol/L) 7.6 = 1.4(3.8-9.2) 4.1 £0.5(3.3-5.2)°

Oxidized glutathione 0.32 += 0.1 (0.11-0.43) 0.55 = 0.2 (0.29-0.97)°
(nmol/L)

tGSH:GSSG 25.5 £ 8.9(13-49) 8.6 +35(4-11)°

© All values are X & SD; range in parentheses. SAM, S-adenosylmethi-
onine; SAH. S-adenosylhomocysteine; tGSH, total glutathione; GSSG, ox-
idized glutathione.

2=Significantly different from control children: > P < 0.001, ° P <
0.01.# P < 0.05.° P < 0.002.










Szlaki metylacji i transsulfuracji dostarczajg zredukowanego
glutationu (GSH) do naprawy uszkodzen oksydacyjnych

Metionina
CYKL FOLIANOWY ; \ TRANSMETYLACJA
THF .

SAM Akceptor grupy metylowej

B6

5,10-CH,-THF
2 @ L Metylotransferaza
Trimetyloglicyna Produkt metylowany
SAH (DNA, RNA, biatko,
5-CH3-THF @ neuroprzekazniki)
\ Homocysteina
\ B6 k Adenozyna
\ Cystationina
\Blona komorkowa 1 B6
\ Cysteina TRANSSULFURACJA
\ Nadtlenek
Reaktywne zwigz RIN_glutationu
tlenu: nadtlenki ~ ~ — GSSG
— )
NULLW

Za 7zgodaq: Jill James, PhD, University of Arkansas
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EVIDENCE OF TOXICITY, OXIDATIVE STRESS, AND NEURONAL INSULT IN AUTISM

Janet K. Kern, Anne M. Jones

Department of Psychiatry, University of Texas Southwestern Medical Center at Dallas, Dallas,
Texas, USA

According to the Autism Society of America, autism is now considered to be an epidemic. The increase in the rate of autism
revealed by epidemiological studies and government reports implicates the importance of external or environmental factors
that may be changing. This article discusses the evidence for the case that some children with autism may become autistic
from neuronal cell death or brain damage sometime after birth as result of insult; and addresses the hypotheses that toxicity
and oxidative stress may be a cause of neuronal insult in autism. The article first describes the Purkinje cell loss found in
autism, Purkinje cell physiology and vulnerability, and the evidence for postnatal cell loss. Second, the article describes the
increased brain volume in autism and how it may be related to the Purkinje cell loss. Third, the evidence for toxicity and oxi-
dative stress is covered and the possible involvement of glutathione is discussed. Finally, the article discusses what may be
happening over the course of development and the multiple factors that may interplay and make these children more vul-
nerable to toxicity, oxidative stress, and neuronal insult.

ZArtykut ... opisuje dowody na
toksycznosc | stres oksydacyjny

w autyzmie | prawdopodobny zwigzek
z tym glutationu”
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Better: No. of
Worse? Effect Better Worse Cases®

1 Chelation 2% 22% 76% 38::1 324
2 Gluten- Casein-Free Diet 3% 32% 65% 22::1 1446
3 MethylB12 4% 33% 63% 16::1 192
4 Food Allergy Treatment 3% 37% 61% 21::1 560
5 Melatonin 8% 30% 61% 8::1 573
6 Digestive Enzymes 3% 42% 56% 19::1 737
7 Fatty Acids 2% 42% 55% 28::1 626
8 Diflucan 5% 41% 55% 11::1 330
9 Candida Diet 3% 44% 54% 18::1 756
10 Risperidal 18% 28% 54% 3::1 616
11 Feingold Diet 2% 45% 53% 27::1 758
12 P5P (Vit. B6) 13% 37% 51% 4::1 213
13 Cod Liver Oil 3% 47% 50% 17::1 818
14 Nystatin 5% 46% 49% 10::1 986
15 Secretin IV 7% 44% 48% 7::1 333
16 Zinc 2% 51% 47% 24::1 1244
17 VitB6 w/Mg 4% 49% 47% 12::1 5780
18 Clonidine 21% 31% 47% 2::1 1280
19 IVIG 7% 51% 42% 6::1 45
20 DMG/TMG 7% 51% 42% 6::1 5153
21 Secretin TD 10% 49% 41% 4::1 132
22 Paxil 29% 30% 41% 1.4::1 283
23 Prozac 31 % 32% 36% 1 2::1 1123
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