Scientific Findings Related to Origins of Autism
Exposures of infants to developmental toxins in doses greatly exceeding established safe levels:
During the last half century or so, toxins that have become common in the environment have also come
to be widely present in human milk.1 Breast milk in contemporary developed countries now includes
three neuro-developmental toxins at levels substantially exceeding governmentally-established thresholds
for safety:
(a) dioxins (including their chemical relatives, PCBs), in breast milk in concentrations exceeding the
EPA’s Reference Dose (estimated reasonably safe dose, or RfD) by scores to hundreds of times;2
(b) PBDEs, in breast milk in concentrations normally three times but up to 40 times the EPA’s
RfD;3 and
(c) mercury, typically in breast milk at four times the maximum allowed by U.S. law in bottled
water, but often higher.4
All three of the above are present in infant formula in concentrations less than 2% as high, and usually
less than 1% as high, as their concentrations in human milk.5

(For a capsule explanation of why there should be such a difference between toxins in human milk and
those in infant formula or cows’ milk, note the following: Two leading experts on toxins involved in child
development (P. Grandjean and P.J. Landrigan) have stated that “Persistent lipophilic substances (which
include dioxins, PCBs, PBDEs and methymercury5a) accumulate in maternal adipose tissue and are
passed on to the infant via breast milk, resulting in infant exposure that exceeds the mother’s own
exposure by 100-fold on the basis of bodyweight.”5b Cows and soybean fields are not exposed to urban
and indoor air pollution, diets including (mercurycontaining) seafood, and the top-of-the-food-chain bioaccumulations of toxins that are ingested by humans
with typical Western diets.)

The above exposures take place while the infant
brain is going through a period of very rapid
development. (see this chart, from 6) According to
EPA researchers, an organ is generally at its greatest
vulnerability to environmental toxicants if exposure to
the toxins occurs during development of that organ.7 A
2013 study in the National Library of Medicine reported
on converging findings from many studies supporting
“cerebellar dysfunction…as a contributor to the autism
phenotype.”8 Note (in the chart) the predominant
development of the cerebellum taking place during the
first year after birth.
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According to research supported by NIH grants, one of the forms of mercury that is widely present in
human milk (due to its increasing presence in fish and seafood), methylmercury, is one of the
“environmental agents with the property of killing neurons as they are born.”8a A 2006 study determined
that, of the three sources of infant mercury exposure, ingestion (breast milk), inhalation, and dermal
exposure, the largest contribution was from breast milk, providing 96 to 99.6% of the total exposure. 9 Two
authoritative studies have found mercury levels in infants breastfed for six months or a year to be two or
three times as high as in bottle-fed infants, and a third study found compatible data.10

A characteristic of mercury that is especially relevant to autism is its known latency of effect following

exposure: typically no symptoms appear until months or years after a harmful exposure to mercury.10a
Latency of neurological effect that can extend into multiple years may be unique to mercury. 11 It is not
hard to see a relationship between mercury’s latency and the patterns of regression and late emergence
in ASD.

An apparent effect (autism) with no known cause, and unexplained variations in beginnings and
prevalence of autism:
-- A typical fourth child’s risk of autism is half as high as that of a firstborn. The odds of being diagnosed
with autism decrease from first to later children.
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-- In a 2013 study dealing with eye contact of infants, the researchers found that the infants who were
later diagnosed with ASD started out with normal eye contact as of a month or so after birth; then eye
contact declined, and it continued steadily downward. This was seen to be a “derailment” of initially
satisfactory development.12
-- The above-mentioned sudden downturns should be seen along with the unexplained patterns of
“regression” and/or “late emergence” of symptoms of ASD after earlier normal development.

Could there be a link between
(1) an increasing childhood disorder that often arises in the form of mysterious downturns, and
which has no known cause,
and
(2) increasing exposures to developmental toxins (including one with latent effects) greatly
exceeding established safe levels, but with no recognized effects?

Proposed explanations for surprising outcomes without known causes:
-- Decreasing risk of autism with later birth order. Infants later in birth order are less likely to be

breastfed,14a are breastfed for shorter periods on average,14b and the milk they receive has levels of
developmental toxins that have been reduced as a result of excretion to earlier-born infants during
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previous breastfeeding.

14c

-- Postnatal derailment of development of eye contact, or regression taking place later, following
initial apparently-normal development. As mentioned, two studies have found mercury levels in
infants breastfed for six months or a year to be two or three times as high as in bottle-fed infants, and a
third study found very large increases in mercury exposure via breastfeeding; 10 and mercury has been
found to accumulate in the brain to levels seven times the levels in blood. 16 According to the U.S. Agency
for Toxic Substances and Disease Registry, “the major effects (of methylmercury) that are seen across the
studies include motor disturbances, such as ataxia and tremors, as well as signs of sensory dysfunction,
such as impaired vision.”(15) According to an authoritative definition, “Ataxia is a lack of muscle
coordination which may affect speech, eye movements,.. and other voluntary movements.” (15a) In addition
to its compatibility with causation of eye dysfunction, remember mercury’s known latency of effect. (10a)
This should be seen in relation to the derailment of initially normal development that has been found to
take place in infants months after birth (and therefore months after initiation of breastfeeding). And
mercury’s latency extending into multiple years is also consistent with the frequent regressive or lateemerging appearance of ASD symptoms, appearing years after a surge of exposure that typically starts
right after birth.

Autism-related effects of relatively commonly-occurring concentrations of these toxins:
(a) A 2011 study found that 4-year-olds with higher levels of PBDEs had a 160% increased risk of poor
social competence.21a Also note the following indication of the effect of breastfeeding in determining
those higher levels of PBDEs: the average total concentration of PBDEs in 4-year-old children was found
in a study to be still nearly three times as high in breastfed children as in formula-fed children.22
(b) At least five published studies have found high levels of mercury in those diagnosed with autism. 23
The studies finding associations of autism with mercury levels less than twice the normal range should be
seen together with the findings in multiple studies of doubling or tripling of infant mercury levels resulting
from breastfeeding, taking place during the infant’s period of rapid brain growth.
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(c) A major 2013 study (Roberts et al.), analyzing data from all over the U.S., found associations
between autism incidence and variations in atmospheric pollution of various kinds widely present across
the U.S., and the pollutant found to have the very highest correlation with autism was diesel emissions.24
Note that diesel emissions contain various chemicals including the above-mentioned toxins that infants
ingest (via breast milk) in doses greatly exceeding established safe levels: dioxins, PCBs, PBDEs(24a)
and mercury. Mercury sediment has been associated with proximity to high traffic locations, and all types
of vehicles tested in a study were found to contribute to atmospheric mercury levels; but mercury in
heavy-duty diesel emissions was found to be 5 to 28 times as high per mile as the mercury in light-duty
gasoline vehicle emissions.(24b) Data from the EPA shows that diesel emissions are a leading source and
(as of the most recent EPA data) a rapidly growing source of dioxin releases in the U.S.(24d)
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The above leads to some summary points that might be related to each other:

1) Dioxins, PBDEs and mercury are all neurodevelopmental toxins contained in diesel
emissions, which are inhaled by many mothers and infants. (see just above) Remember that,
due to attraction of lipophilic substances to maternal adipose tissue, breastfed infants receive
toxic “exposure that exceeds the mother’s own exposure by 100-fold.” (see Introduction)
2) The levels of those toxins in human milk are undisputedly in concentrations that typically far
exceed established safe levels. (see introduction).
Is there a possible relationship between the above and the finding in a large, authoritative study
that diesel emissions correlate well with autism incidence? 24 Or could there be a connection
with the findings of studies in California of similar correlations between autism rates and
residence near freeways?

Possibly related to the above: A highly-published scientist and Fellow of the American College of
Nutrition (R. J. Shamberger) found, on the basis of data from all 50 states and 51 U.S. counties, that
"exclusive breast-feeding shows a direct epidemiological relationship to autism," and also, "the longer the
duration of exclusive breast-feeding, the greater the correlation with autism." 26 Another U.S. study and a
U.K. study arrived at similar findings.27

……………………………………………

The Roberts study (mentioned earlier) that found correlation between autism and approximate-time-ofbirth exposure to diesel emissions was sometimes interpreted to mean that harm results from fetal
exposure to toxins during gestation; but close reading of the study reveals nothing indicating that the
harm was necessarily prenatal. The effects were at least as likely to have been postnatal in origin, as
indicated by (a) the typical100-fold postnatal increase in exposure to toxins such as are contained in
diesel emissions, quoted above, (b) the fact that the bulk of the brain’s growth takes place after birth, as
indicated in the diagram above, and (c) the expert opinion that an organ is generally at its greatest
vulnerability to environmental toxicants if exposure to the toxins occurs during development of that
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organ. A much more complete explanation of why developmental harm is quite likely to result from
postnatal exposures can be found at www.autism-research.net/postnatal-effects.htm.

The Shamberger study mentioned above found a dose-response relationship, which is important in
establishing causation. A dose-response relationship also exists in the case of declining autism risk with
later birth order that was described earlier, given the decline in exposure to breastfeeding toxins with later
birth order.

So we have the unexpected close geographic correlations of autism with breastfeeding, plus the
unexplained outcomes in which autism rates have been found to be surprisingly high or low (earlier- or
later-born children); and we have seen a key mechanism of social development (eye contact) proceed to
decline after initial carefully-assessed postnatal normalcy. The above all lead to important questions:
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Q #1: Given the following:
a) the presence of three different serious neuro-developmental toxins in typical breast milk,
each usually far exceeding recognized safe levels and levels in infant formula;
b) these toxic exposures taking place at an extremely vulnerable time for development of the
infant brain, and
c) the toxins all being present in the particular type of pollution that was found in a major 2013
study to correlate best with autism prevalence,
-- is there any reason why those exposures could not be a reasonable explanation for all of the
unexpected outcomes mentioned?

Q #2: Are there any developmental toxins known to widely reach infants in doses well in excess
of a recognized safe level (e.g., EPA’s RfD), aside from toxins that are ingested by means of breast
milk? If so, which ones are those?
Note that nobody seems to be able to answer the above questions, including the three U.S. physician’s
associations that promote breastfeeding and the entire science team at the organization, Autism Speaks.

.....................
Other considerations: If breastfeeding is found to be a pathway of harmful effects on infant development,
something can be done to rapidly reduce infants’ exposures to it. Reduction of pollutants in the
environment and in the bodies of mothers is something that can only be worked towards, seeking
reductions that would require decades to achieve, if they could ever be achieved; but thousands more
children would be impaired for life in the meantime, or continuously into the future. On the other hand,
most parents could promptly discontinue the type of feeding that is channeling concentrations of
developmental toxins to their infants at the most vulnerable stage of the infants’ lives.

Of all the disorders that are said by the U.S. Surgeon General to be reduced by breastfeeding, all but one
has actually substantially increased in the U.S. since breastfeeding greatly increased, after 1971. In the
case of that one disorder (alleged to be reduced by breastfeeding) that did not increase, it also did not
decline following major increases in breastfeeding. 28 Various studies have found desirable effects to be
associated with breastfeeding (always with known confounders present), but over 50 scientific studies
have found breastfeeding to be associated with worse health outcomes.29 Among those was the study
that was apparently the only study on effects of breastfeeding on childhood obesity that was randomized,
which is the recognized best way to avoid effects of the confounders that often cause false conclusions in
typical studies.
For the U.S. generation born in the mid-20th century, breastfeeding was unusual.30 That generation did not
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have the unexplained childhood epidemics and major increases (diabetes, asthma, allergies, obesity,
ADHD and autism) that have become prevalent since then. In the decades since breastfeeding greatly
increased after 1971, there have been not only major increases but also lows and mid-levels of multiple
childhood disorders that have correlated closely with preceding increases, lows and mid-levels of
breastfeeding rates.28
Various U.S. doctors’ associations (American Academy of Pediatrics, American Academy of Family
Physicians, American Congress of Obstetricians and Gynecologists) and WHO promote breastfeeding,
but they appear to be unable to answer appropriate questions about the basis for their recommendations.
Three or more letters to each of those organizations from the director of Pollution Action, asking how they
have determined that the known toxins in breast milk are not having harmful effects, have never been
responded to, as of a year later.
For additional relevant information, see www.breastfeeding-toxins.info and www.breastfeeding-and-autism.net,
Responses to this are requested, to be sent to:
Donald P. Meulenberg, Director, Pollution Action, 27 McWhirt Loop, Ste. 111, Fredericksburg, VA 22406

or to

dm@pollutionaction.org

*For information about Pollution Action, see www.pollutionaction.org

(A copy of this statement, with working links to most of the references , in PDF format, is at www.autismorigins.info/A.pdf)
_______________________________
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- EPA Technical Fact Sheet on Polybrominitated Diphenyl Eithers (PBDEs) and PBBs, p.3 at
http://www.epa.gov/fedfac/pdf/technical_fact_sheet_pbde_pbb.pdf Regarding prevalence of tetraBDEs,
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www.tandfonline.com/doi/full/10.1080/19393210.2012.658087#tabModule

(5a) The methyl form of mercury, heavily present in humans due to seafood consumption, is persistent
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26) Autism rates associated with nutrition and the WIC program. Shamberger R.J., Phd, FACN, King
James Medical Laboratory, Cleveland, OH J Am Coll Nutr. 2011 Oct;30(5):348-53. Abstract at
www.ncbi.nlm.nih.gov/pubmed/22081621
27) For details, see Appendix 2a at http://www.pollutionaction.org/breastfeeding-and-autism-andcancer.htm
28) see www.breastfeedingprosandcons.info for many authoritative sources.

12
29) see www.breastfeeding-studies.info
30) "Breastfeeding, Family Physicians Supporting (Position Paper)," American Academy of Family
Physicians at http://www.aafp.org/about/policies/all/breastfeeding-support.html
(A copy of this statement, with working links to most of the references, in PDF format, is at
www.autism-origins.info/A.pdf)

Responses to comments from Dr. Alycia Halladay, Autism Speaks senior director of environmental
and clinical science:
-- “Many important statements (i.e. top of page 2, point b) are missing references.”
Acknowledged. Additional references have been provided, or unreferenced statements removed.
-- “Your statement in regards to reference 26 does not include the analysis with regards to confounding
factors nor does it include the conclusions that the authors made regarding their findings.”
True. But what I quoted from that study was an accurate statement of the study’s findings. The
interpretation that I draw from those findings appears to be as valid as that of that study’s author,
considering the known high levels of developmental toxins in breast milk as I have described (with ample
references), levels that are extremely high both in relation to the authoritatively-established safe levels
and in relation to levels in infant formula.
-- (re text preceding Footnote 11a) Dr. Halladay says, “Younger siblings of children diagnosed with
autism have a HIGHER risk of autism, not a lower risk (See Ozonoff et al., 2011)”
I do not dispute that, but that does not conflict with my statement to which Dr. Halladay referred : “A
typical fourth child’s risk… The odds of being diagnosed with autism decrease from first to later children.”
I am talking about children in the general population; Dr. Halladay refers to children who have a sibling
with autism, which is a very small subset of the population to which I referred. Correlation of later birth
order with reduced autism in the general population is well established, as is now indicated at footnote 8.
-- Dr. Halladay’s comment that certain footnotes do not lead to peer-reviewed scientific sources:
In the interest of keeping my statement to a length that people would not be inclined to set aside as
being too long to read, I referred to non-peer-reviewed web pages in which the many peer-reviewed
references that apply in those cases are properly cited, along with relevant explanatory material. In trying
to accommodate to Dr. Halladay’s suggestion without excessive length, I now
(a) have included above many footnotes that had previously been referred to as being in separate web
pages, and
(b) hope the readers wanting to check the other sources won’t mind going to the websites indicated.
Footnote 32 alone refers to a website where over 50 separate peer-reviewed studies are cited in
verification of what is said in this text, and the website referred to at footnote 31 provides several dozen
such studies and CDC documents to support what is said in the above text.

