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Toxicological Theories of Mental Illness: A Clash of Paradigms and Call for Reunification

James S. Brown, Jr., MD, MPH, Virginia Commonwealth University School of Medicine

The Introduction to my textbook on the psychiatric effects of chemical exposures  QUOTE "(Brown, 2002)" 
(Brown, 2002)
 describes over 20 major chemical disasters in the 20th century that caused mass psychiatric casualties due to neurotoxic chemicals. The number of disasters would have been larger had I included non-neurotoxic chemicals. This is because fear alone of physical injury from chemical exposure can cause post-traumatic stress disorder. 

In 2007, I wrote a review article on the same subject that described the broad categories of psychiatric problems potentially resulting from chemical exposures  QUOTE "(Brown, 2007)" 
(Brown, 2007)
. The list includes psychiatric injury from:

1. Neurotoxicity.

2. Acute stress.

3. Combined neurotoxic injury and acute stress 

4. Pre-existing mental illness made worse by neurotoxicity and/or acute stress

5. Mass hysteria (no chemical is present but mass panic occurs)

In the five years between my book and the follow-up article, more mass chemical disasters occurred. During the four months when I monitored the news for writing the article, the media reported thousands of cases of arsenicosis that resulted from water contamination by naturally-occurring arsenic in South Asia. This event, according to news reports, represented the largest mass chemical poisoning in human history. Other chemical incidents included the US Food and Drug Administration advice to consumers to throw away chemically-contaminated toothpaste imported from China. Following that advisory, the government then recalled pet food because of chemical contamination, and then other warnings appeared about imported children’s toys contaminated with lead paints.

One outcome of globalization has been the importation of contaminated goods from countries without strong environmental regulations. In my personal experience, few of my colleagues realize how many items they purchase, including food, are produced in countries that still use chemical products banned in the United States and Europe. But globalization is not the only source of 21st-century chemical exposures. A large number of clinical reports continue to describe local or regional events of exposures to heavy metals, pesticides, solvents, and radioactive elements  QUOTE "(Brown, 2007)" 
(Brown, 2007)
. 

Medical historians trace the awareness that certain chemical exposures cause mental problems to the 19th century when physicians learned that French rubber workers developed psychotic mania after exposure to carbon disulfide  QUOTE "(Brown, 2002)" 
(Brown, 2002)
. Some years later, landmark articles appeared in the United States on the psychiatric effects of carbon monoxide, mercury, radiation, and thallium. By the middle of the 20th century, general psychiatric textbooks included several chemical exposures as causes of mental illness, but this information vanished from general psychiatry textbooks after the 1960’s even though new neurotoxic chemicals were marketed including pesticides, solvents, and heavy metals. 

Although general awareness of chemical exposures as causes of mental problems was no longer mainstream in psychiatry, the formal debut and first international symposium on behavioral toxicology occurred in 1972-73  QUOTE "(Brown, 2002)" 
(Brown, 2002)
. Despite the psychiatric importance of this information, the majority of articles on mental effects of chemicals became the purview of occupational medicine, public health, neurology, neurotoxicology, and psychology but not psychiatry journals. For example, only 24 or less than 7% of over 350 articles published since the early 20th century on the psychiatric effects of lead poisoning reviewed in my book appeared in psychiatric journals  QUOTE "(Brown, 2002)" 
(Brown, 2002)
. Of the approximately 150 references in my review article that updated all chemical exposures of psychiatric importance published between 2002 and 2007  QUOTE "(Brown, 2007)" 
(Brown, 2007)
, only 10 articles (also less than 7%) appeared in psychiatric journals. Another way of describing the medical literature of the psychiatric effects of chemical exposures is that less than 10% of the information is provided to a psychiatric audience. Toxicological theories of mental illness based on the effects of chemical exposures now fight an uphill battle to gain acceptance in conventional psychiatric thinking. 

There are indeed theories of schizophrenia based on the toxic effects of the elicit drug, phencyclidine (PCP), and a few other experimental chemicals. But except for one important study that found a significant statistical relationship between prenatal lead exposure and later development of schizophrenia  QUOTE "(Opler et al., 2004)" 
(Opler, Brown, Graziano, Desai, Zheng,  et al., 2004)
, toxicological theories of mental illness are not usually included in conventional wisdom. I propose the following reasons as to why psychiatric research became isolated from environmental and occupational medicine, and toxicology in particular. 

Perhaps there is no coincidence that toxic substances as causes of mental illness vanished from mainstream psychiatric textbooks during the rise and fall of so-called “orthomolecular psychiatry” in the mid-20th century. Noting the failure of psychoanalysis as an effective treatment of schizophrenia and the recognition of biological factors in mental illness, Linus Pauling proposed “orthomolecular” causes and treatments of schizophrenia  QUOTE "(Hawkins & Pauling, 1973)" 
(Hawkins & Pauling, 1973)
. Orthomolecular psychiatry held that mental disease resulted from abnormal accumulations of biological substances including trace elements, and the proposed treatments were megavitamin therapies. After research showed orthomolecular treatments ineffective, mainstream medicine discounted megavitamin theories and orthomolecular psychiatry in general, eventually placing orthomolecular theories in the category of “pseudoscientific.” The general psychiatric community still shuns orthomolecular approaches although I believe this has “thrown the baby out with the bathwater.” The effect of this split was a disconnection between psychiatry and more than one scientific discipline including toxicology, environmental sciences, and occupational medicine—disciplines that study toxicological causes of diseases including mental diseases. 

The wide gulf that opened between conventional and orthomolecular medicine was not limited to psychiatry alone but medicine as a whole. The following story illustrates how medicine jettisoned environmental concepts in the mid-20th century but recently moved toward unification with environmental approaches. I am a geologist and psychiatrist with formal public health training. From this background, I know medicine and earth sciences once co-existed to promote the understanding of public health problems. In western medicine, the field of public health attributes its origins to the English physician, Snow, who with others produced geographic maps and approaches to disease epidemiology in the 18th century  QUOTE "(Koch, 2005)" 
(Koch, 2005)
. 

Between the 1960’s and recent years, the fields of geology and geography contributed few major discoveries to modern medical thinking, but the trend is reversing. This is illustrated by the United States Geological Survey’s medical geology conference, GeoHealth I, at its headquarters in Reston, Virginia in March, 2008. At this conference, a speaker reviewed the history of medical geology and pointed out that during the 18-19th centuries, over twenty British physicians made important contributions to the study of geology. Until recently, the relationship between medicine and earth sciences has been markedly different than in past centuries. Rigid theoretical boundaries have kept the fields separated for 50 years. Only since the invention of powerful geographic information systems and well-controlled epidemiological studies of geographic patterns of diseases have the estranged disciplines started to recover their previous close relationship. This is particularly important in psychiatry as one of the major psychiatric diseases, schizophrenia, has a well-known geographic distribution often attributed to urbanization  QUOTE "(Torrey & Bowler, 1990)" 
(Torrey & Bowler, 1990)
. The urban factors associated with schizophrenia have traditionally been stress and infection but also industrialization. 

Returning to the wide distance that developed between psychiatry and the “chemical environment,” the expanse between the concepts was further defined and strengthened by controversial claims about certain types of chemical exposures not substantiated by medical research. Barriers to reunification of psychiatry with environmental knowledge like chemical exposures also included misguided research using techniques such as hair analysis that were rejected years ago by conventional medical research  QUOTE "(Frisch & Schwartz, 2002)" 
(Frisch & Schwartz, 2002)
. But what I propose is not a return to previously rejected medical theories and practices but rather a reunification of psychiatry with medical sciences from which it is currently separated. The time is ripe for this to occur.


Researchers now report emerging evidence that genetic theories fail to explain the cause of severe mental illnesses  QUOTE "(Crow, 2008; Sullivan et al., 2008)" 
(Crow, 2008; Sullivan, Lin, Tzeng, van den, Perkins, et al., 2008)

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\008C:\5CProgram Files\5CReference Manager 9\5CEndocrineDisruption\03\00\042866#Sullivan, Lin, et al. 2008 2866 /id\00#\00 
. These findings support the notion that psychiatry needs reawakening to alternative theories through other sources of information such as environmental health and toxicology. Although viral causes of schizophrenia resulted in hundreds of research papers and large research grants, influenza immunization initiated decades ago has not resulted in decreases in schizophrenia prevalence in this country or elsewhere. If this paradigm crisis is to be resolved, alternative theories such as one I have proposed based on the endocrine disrupting effects of certain chemicals should be considered  QUOTE "(Brown, Jr., 2008)" 
(Brown, 2008)
.

When I use the phrase “endocrine disruption,” I refer primarily to a disrupted endocrine environment during prenatal development since most research identifies the prenatal environment as the time when the abnormality occurs that results in schizophrenia. Numerous synthetic and natural substances are so-called “endocrine disruptors.” By altering the natural endocrine systems of living things, endocrine disruptors possibly cause various animal and human diseases. The endocrine disruptor, bisphenol-A (BPA), a synthetic ingredient in plastic and resin products, is considered an estrogenic endocrine disruptor, that is, the body of an organism exposed to BPA incorrectly “recognizes” BPA as estrogen. Exposure to BPA disrupts the otherwise natural levels of exposure to estrogen. 

In 2008, I proposed an endocrine disruption theory of schizophrenia based on the effects of BPA  QUOTE "(Brown, Jr., 2008)" 
(Brown, 2008)
. The theory I proposed demonstrated that BPA causes abnormalities in animals also observed in schizophrenia. The categories of abnormality included physical development, brain anatomy, cellular anatomy, hormone function, neurotransmitters and receptors, protein and factors, processes and substances, immunology, sexual development, social behaviors or physiological responses, and other behaviors. 

I mentioned above an important study that found an association between prenatal lead exposure and schizophrenia  QUOTE "(Opler et al., 2004)" 
(Opler et al., 2004)
. Lead is a “metalloestrogen,” a term that recently emerged in the medical literature  QUOTE "(Darbre, 2006)" 
(Darbre, 2006)
 which means lead is an estrogenic endocrine disruptor like BPA. The discovery of an association between prenatal exposure to a metalloestrogen and schizophrenia adds additional support to the theory that disrupted estrogen or “endocrine disruption” in the prenatal state might cause schizophrenia. This toxicological approach to schizophrenia research is what I propose as a counter-paradigm to mainstream genetic and viral theories currently in vogue but failing to achieve confirmation.

In conclusion, I offer the following suggestions for what psychiatric researchers should do to incorporate toxicological ideas in their search for the causes of mental illness:

1. End the self-imposed isolation of psychiatry from scientific fields that define “the environment.” Psychiatric literature often refers to the “environment” as one possible cause of mental illness but uses a restricted concept of “the environment.” The environment includes factors described by environmental science, toxicology, geology, and geography.

2. Stop using the word “environment” as only a word for psychosocial stress rather than including naturally-occurring and synthetic chemical exposures.

3. Remain open to scholarly articles that propose toxicological theories of disease that do not conform to popular notions and/or heavily funded research agendas. 

4. Read and monitor the mainstream toxicological, environmental and occupational medicine literature. That literature has reported for decades what psychiatry abandoned 40 years ago, namely, the effect of chemicals on mental function.

5. Reconnect with toxicological theory and knowledge to explain the causes of mental illness.

6. Increase awareness that environmental science, occupational medicine, and toxicology are not pseudoscience.

7. Reinterpret genetic and viral theories of mental illness using toxicological mechanisms to explain the associations.

8. Encourage collaborations and joint meetings between psychiatry and scientific disciplines that study the natural and synthetic environments as sources of disease (environmental medicine, toxicology).

The above recommendations are actually personal goals I attempt to maintain and which help me study and write on the psychiatric effects of chemical exposures. My efforts resulted in a novel theory of schizophrenia not previously proposed which represents, as one colleague described it, a “new universe.” I hope my theories intrigue others and result in discussion, and that others will follow and explore this new universe of information that likely holds vital clues to the cause of psychiatric illness.  
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