








ethylmercury, which is claimed to be the cause of autism in this allegation, does not
produce the stigmata of autism (Zhang, 1984). The thimerosal-vaccine hypothesis gets
around this problcm by proposing that somc subsct of children responds to cthylmercury
exposure in a way never before deseribed (thus, the title of the paper, A novel form of
mereury poisoning™). Tn other words, because the symptoms of cthylmereury poisoning,
are not similar to those of autism, the authors have tricd 1o construct a new, hypothetical
kind of mercury poisoning from symploms of toxicity of other mercury species and
symptoms never reported for any kind of mercury exposure. The hypothesis is not based
on [acts; instead, the facts ure being selected, manipulated, and shaped to fit the

hypothesis. The hypothesis is then offered as evidence. But hypotheses arc not cvidence.

b) The known environmental risk factors for autism all act in the first trimester of
pregnancy

14,  Lpidemiological studics have shown five environmental factors that are correlated
with an increased risk of autism. Thesc studies compare the rate of autism in populations
exposed to the environmental factor to the rate in the population as a whole. For
uniformity. T have calculated the odds ratio for cach using the best available data for the
population prevalence rate, which is 6.25/1000 for all Pervasive Developmental

Disorders (Chakrabarti and Fombonne, 2001).

Rubella infection of the embryo increases the risk of autism (Chess ct al., 1978).
The odds ratio is about 11,

‘Thalidomide exposure increases the risk more than 40-fold when the injury oceurs

during days 20-24 post-conception (Miller, 1991: Strédmland ct al. 1994).

Valproic acid: The odds ratio [or autism ufter embryonic exposurc to valproic
acid - an antiscizure medication- is about 17 (Moore ¢t al., 2000). A more
recent paper by the same group suggests that the odds ratio is more than 20
(Rasalam et al., 2005)

Ethanol: The data for ethanol (an alcohol) exposure is based on small samples,

but they suggest an odds ratio of about 20, (Aronson ct al., 1997), The



increased risk is only seen in children who actually have Fetal Alcohol
Syndrome (Nanson, 1992), indicating that high doses carly in the first

trimester are necessary for the ASD outcome.

= Misoprostal: The most recently-discovered risk factor is misoprostol, a
prostaglandin used by poor women in South America 1o induce abortions.
When the conceptus survives, the child frequently has birth defeets consistent
with an ischemic episode in the sixth week postconception. One of these
anomalics is Mocbhius syndrome (dyslunction of the Vith and VIith ¢ranial
nerves) (Gonzalez et al,, 1993). Moebius syndrome is known to have both
teratologic and genctic ctiologics‘, and idiepathic cases have a rate of autism
of over 25% (Johansson ct al.. 2001). Among cascs with Moebius syndrome
after migoprostol exposure, the rate of autism s inceeased more than 40-fold

(Miller and Veuvtura, 2001; Bandim ct al. 2003).

15.  Fortunately, for cach of these known environmental risk factors, it is possible 10
determing the stage ol development when exposure 10 them [eads o autism. In the case of
thalidomide, cach somatic malformation causcd by the drug has been linked 10 a critical
period (reviewed in Miller and Strémland, 1999). By examining the malformations in
patients with autism, the critical period was detcrmined to be between the 20 and 24"
days postconception (Strémland ot al,, 1994). Several of the same malformations,
especially those of the cars, oceur in children with autism who were exposed to valproic
acid (Williams et al., 2000), thus, valproic acid must have a critical period similar to that
ol thalidomide for the autism outcome. In the case ol misoprostol, abortions are usually
attempted in the sixth week postconception, when the mother misses her second
menstrual pertod. The timing was confirmed for all cases of autism by an interview with
the mother (Miller and Ventora, 2001). Fetal Alcohol Syndrome is characterised by
craniofacial anomalics that overlap with anomalies in the thalidomide and valproate cascs
ol autis, such as epicunthic folds (¢.g., Jones and Smith, 1973). Tetal Aleohol
Syndrome is thought to arise from cxposure during the third to fifth week postconception
(Sulik ctal., 1986). The epidemiologicul sumple used o idenify the inercased rigk for

autism after rubella infection did not include data on time of onsct of the rash that heralds



rubella, but the investigators did note that all the children with an autism outcome had
multiple symptoms of rubclla injury. (Chess and Fernandez, 1980). 1n a swdy
specifically designed to identify the critical periods for cyc defects, deafness, mental
retardation, and heart malformations afier rubella exposure, Ueda et al. (1979) found that
cases with multiple symptoms came mainly from those cxposed within the first cight
weceks post conception. The same stady showed that mothers whose offspring had severe
mental retardation had onsct of rash in the second to fifth week post-conception, Thus.,
for all the known c¢nvironmental risk factors for autism, the critical period is in the first

trimester of pregnancy.

16.  The carly criticul periods (the windows of time during which ¢xposure may have
consequences) for known environmental risk factors do not prove that autism cannot arise
at other times in development. However, the fact that alt known environmental risk
factors for autism have critical periods carly in the first trimester ol pregnancy strongly
sugaests that the period of vulnerability for development of autism is some tiroe during
the first trimester of pregnancy. In my opinion. it is therefore improbable that postnatal
cnvironmental risks contribute to autism. It is much more likely that other environmental
risks, when identificd. will be ones that affeet embryonic development of the nervous

system in the first trimester.

¢) Histology of brains of people with autism su
embryonic period

ests that the disorder arises in the

17.  The histology of an injured brain can ofien provide evidence relevant to the stage
of development when the injury occurred. For example, in Rodier, et al., 1996, the brain
of a young woman diagnosed with autism is described and pictured. One of the unusual
characteristics of this brain was a striking reduction in the number of ncurons in the facial
nu¢leus. the cluster of neurons in the brain that control the muscles of facial expression.
Did this deficieney arisc in the early embryo, around the time when these ncurons were
born, or might the neurons have formed in normal numbers but died later in life? The
coraparison of the brain of a control with the brain of the person with autism answers this

question. [n the control, the arca of the large facial nucleus is outlined by many dark-



staining fibers of tracts going up or down the brain stem. In contrast, the tissue of the
nucleus, itsell, is pale. Itis typical in the nervous system that later-forming pathways
respect the boundarics of previously-existing structures. In contrast, the abnormal facial
nucleus is not only deflicient in neuron numbers, but it has no capsule of passing fibers.
Instead, bundles of [ibers arce seen to pass through the arca where the nucleus should be.
This indicates that the nucleus never existed in this space. That is 10 say, this loss of

ncurons oceurred in the carly cmbryo.

18.  One of the characteristics observed in the histology ol many brains donated f(or
autism research is a reduction in the number of Purkinje cells in the cerebellum (Ritvo et
al,,1984; Bauman and Kemper, 1985; Bailey et al.,1998). It is known that loss of
Purkinje cells in the third trimester or in postnatal lifc causes a subsequent, corrcsponding
loss of neurons in the inferior olive, one of the nuclei that sends its axons into the
cerebellum (Takashima, 1982), Kemper and Bauman (1993) have pointed out that this
dicing back of ncurons in the inferior olive docs not oceur in the brains of people with
autism, and that this means that the missing Purkinje cells must have been absent before
late pregnancy. Another phenomenon that accompanies the death of Purkinje cells long
after their fTormation is called “empty baskets™. Basket cells are found in close proximity
to Purkinje cells, but arc born later in development. Their axons wrap around the giant
cell bodies of the Purkinje cells, forming a net-like basket of fibers. 1 a Purkinje cell
dies after being wrapped, the result is an “cmply basket”. Bailey examinced the brains of
his cases with low Purkinje cell numbers for empty baskets and found none (Bailey ct al.,
1998). This finding indicates that the reduction in Purkinje cell numbers occurred carly

in pregnancy, before the basket cells sent out their nets.

¢) Craniofacial features of some cases suggest autism arises carl

period

in_the embryonic

19.  Craniofacial dysmorphologics and neurological dysfunctions of the cranial nerves
ar¢ common in children with autism (c.g., Steg and Rapoport, 1975, Miles and Hillman,
2000). When children with idiopathic autism (that 15, autism that is not associated with

onc of the known environmental risk factors or with a genctic syndrome with high ratcs



of autism) arc compared to their unaffected siblings, they have significantly higher rates
ol some anomalics such as low set, posteriorly rotated cars (Rodier et al., 1997), Some of
the same anomalics are common in children with autism who were cxposed to
thalidomide or valproic acid (Strémland ct al., 1994; Williams ct al., 2001). Dysmorphic
conditions do not arisc postnatally, They are congenital anomalics that result rom
disturbances during embryonic development. It is not logical to propose that a child with
autism who has minor mullformations evidencing injury in the embryonic period was

exposed to some other injury postnatally.
D, CONCI.USION

20.  'The hypothesis that thimerosal in vaccines causes awtism in a subset of susceptible
children has been put forward on the basis that the symptoms of autism resemble those of
various kinds of mercury poisoning. ‘Ihe similaritics claimed by the authors are not
convincing, und the symptoms of ethylmercury poisoning are totally unlike those off

autism.

21. There is cvidence that many cascs of autism result from developmental disturbances
carly in the first trimester of pregnancy. and no evidence of any kind to support a
postnatal origin, It is unscientific and jllogical 1o accord any merit to an hypothesis for
which there are no supporting data and many lines of negative data. There is no way to

stretch or tweak this hypothesis to fil the biological facts,

22.  The Institute of Medicine has concluded that “the evidence [avors rejection of a
causal relationship between thimerosal-containing vaceines and autism.™ (JOM, 2004),

In addition, they ook the unusual step of recommending that future autism rescurch
should focus on topics more promising than this one. In reaching those conclusions, they
cited many of the points included in this statement. The most dircot evidence against the
hypothesis is a number of large epidemiological studics that found no association
hetween thimerosal-containing vaceines and autism, T'wo recent epidemiological studies,
which were not available to the IOM in 2004, rejnforce the same conclugion. (Thompson

¢t al., 2007; Schechter and Grether, 2008). Those are not discussed here because they [all



outsidc my arca ol expertise. I mention them becausc they are new examples of scientific

cvidence that cannot be interpreted to [it the thimerosal hypothesis.

23, My conclusion is that there is no evidence (o support the plaintiffs™ wllegation, and
much evidence against it. As a scientist [ have no choice but to agree with the IOM that

this hypothesis must be rejected.
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