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Statement of Purpose

I have been asked to provide my expert opinions regarding the carcinogenic 

potential of glyphosate and glyphosate-based formulations. As a chemist and toxicologist, 

I evaluated the association of cancer, including non-Hodgkin’s lymphoma (“NHL”), with 

exposure to glyphosate and/or gl>phosate-based formulations. In performing my 

analysis, I relied on standard methods used in toxicology. 1 reviewed published, peer- 

reviewed scientific literature, publically available Government and Industry documents, 

and internal company documents and studies provided to me. All my opinions expressed 

in this report are based on a reasonable degree of scientific certainty. I reserve the right 

to supplement this report if additional information becomes available that are relevant to 

my opinions.

Qualifications

I am a private consultant in environmental toxicology’ specializing in 

carcinogenesis. I received my undergraduate degree in chemistry in 1970 from Mount 

Saint Mary’s College, Emmitsburg, Maryland, and my Ph.D. in Organic Chemistry in 1975 

from the University of Maryland, College Park. I started my career in 1965 where, as a 

rising high school senior, I spent the summer at a bioassay research laboratory first as a 

mouse room tech cleaning cages and later as an assistant in the chemistry lab mixing 

pesticides in rodent feed for the bioassay studies. Upon completion of my Ph.D. and a 

brief post-doc at the University of Maryland, I began working in 1976 as a contractor to 

the National Institutes of Health’s (NIH) National Cancer Institute (NCI), serving as a 

senior chemist in support of NCI’s Rodent Bioassay Program. In this capacity I was 

responsible for helping to monitor and evaluate the chemistry performed at the NCI’s 

contract bioassay laboratories. In addition, I also provided support to the NCI staff for 

the identification of new substances to be studied in the NCI Bioassay Program. This
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support included preparing and providing the background data from the scientific 

literature concerning exposure and the carcinogenic potential of the substance of interest. 

I was recruited by, and joined, the NCI in 1979 to serve as the chief chemist for their 

Rodent Bioassay Program and was responsible for directing and monitoring all chemistry 

activities, participating in the development of experimental protocols for the 2 year rodent 

bioassays conducted at the contract laboratories, and doing on-site inspections of all 

bioassay contract labs to insure they were following our protocols. In addition, I took over 

the responsibility as secretary for the NCI’s Chemical Selection Working Group (CSWG) 

where I coordinated all activities for the identification of new substances to be studied in 

the Bioassay Program, including the oversight of the scientific literature searching, 

gathering and summarization process, documentation of the CSWG's review of the data 

and recommendations for study by the NCI, and the forwarding of the recommendation 

to the Director of the NCI Bioassay Program.

Following the formation of the National Toxicology Program (NTP) in 1978, the 

NCI Rodent Bioassay Program was transferred to the NIH’s National Institute of 

Environmental Health Sciences (NIEHS) in 1980 where I transferred to and assumed the 

responsibility for all chemistry aspects of the NIEHS Division of Toxicology Research and 

Testing. I served as the program leader for chemistry in the National Toxicology Program 

(NTP) from 1978 until 1990. While chemistry program leader, I developed chemistry 

standards for bioassay studies that were widely accepted as an integral part of many 

toxicology-testing programs. I am listed as a contributor for the evaluation, 

interpretation and reporting of results for more than 100 chemicals studied in chronic 

two-year bioassay studies by the National Toxicology Program as published in the 

Technical Report Series (1980-1990). These bioassay studies were peer reviewed by the 

NTP Board of Scientific Counselors.

In 1990, 1 transferred to the NIEHS Director’s Office and became involved with the 

NTP’s Report on Carcinogens (RoC), working on it for more than 18 years, serving as its 

Director for 13 years before retiring from the NIEHS in February of 2008. The RoC is 

prepared in response to Section 301(b)(4) of the Public Health Service Act, which 

stipulates that the Secretary of the Department of Health and Human Services (DHHS) 

shall publish a report which contains a list of all substances which either are known or 

may reasonably be anticipated to be human carcinogens; and to which a significant
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number of persons residing in the United States are exposed. This responsibility has been 

delegated by the Secretary to the Director, NTP. As Director of the RoC, I was responsible 

for the report’s overall preparation, review and approval for the Director, NIEHS/NTP. 

In this capacity, I coordinated all review activities related to the RoC, which is one of the 

most visible and highly scrutinized activities of the NTP and the DHHS. I oversaw the 

identification and review of all new nominations for listing and delisting in upcoming 

editions of the RoC. I served as Chairman of the NIEHS RoC Review Committee, 

Chairman of the NTP Executive Committee's Interagency Working Group for the RoC, 

and Advisor to the NTP's Board of Scientific Counselors' Subcommittee for the RoC. I 

supervised the review of each nomination to the RoC, insuring all relevant information 

and data for each nomination was available for the review committees and managed the 

reviews by the three scientific review committees. Shortly after I became Director of the 

RoC in 1995, the Director, NTP, ordered that a review of the RoC be done to broaden input 

into its preparation, broaden the scope of scientific review associated with the Report, and 

provide review of the criteria used for inclusion of substances in the RoC. I coordinated 

this activity, which lead to revised criteria for the RoC being approved by the Secretary, 

DHHS in .July of 1996. 1 served as Project Officer for the resource support contract for the 

preparation of the RoC, which included providing technical direction and coordination of 

the preparation of the documents prepared for each new nomination to the RoC as well 

as the preparation of 4 editions of the RoC for submission to the DHHS Secretary for 

approval.

I am the Senior Author for 69 NTP Report on Carcinogens Background 

Documents, which contained all available data concerning the exposure and potential 

carcinogenic activity of the substance being reviewed for possible listing in the RoC. I 

maintained a continuing liaison with other government agencies, private industries, other 

non-government research organizations and international organizations to keep abreast 

of work being done in chemical carcinogenesis, priorities for the listing of substances in 

the RoC, and resources available for the review of substances nominated for listing in the 

RoC. I served as the point of contact and focus for all RoC activities which included 

interacting with stakeholders from national and international government, industry, 

legal, consumer advocate, and other private concerns. I responded to requests for 

information from both the national and international press and private individuals on a

3
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routine basis. Upon my retirement in 2008, I established CWJ Consulting LLC as a 

vehicle for providing expert consulting services in environmental toxicology specializing 

in carcinogenesis.

During my career, I participated as a Working Group Member for the United 

Nations’ World Health Organization (WHO) International Agency for Research on Cancer 

(IARC). On several occasions, I served as either overall Chair of the Working Group or 

Chair of the Subgroup for Cancer in Experimental Animals evaluating cancer data and 

publishing monographs of the evaluation. I served as a consultant to the WHO, serving as 

a Task Group member to develop Environmental Health Criteria documents for partially 

halogenated chlorofluorocarbons (freons).

I am the author or co-author of over 80 peer reviewed scientific publications and 

nine book chapters. The vast majority of these publications relate to studies conducted 

in support of animal carcinogenesis bioassay programs. As mentioned above, I was the 

editor of four editions of the RoC, senior author for 69 NTP RoC Background Documents 

for substances reviewed for listing in the Report and listed as a contributor for the 

evaluation, interpretation and reporting of results for more than 100 chemicals studied 

in chronic two-year bioassay studies by the NTP as published in the Technical Report 

Series (1980-1990). I co-edited two books: “Chemistry for Toxicity Testing” and “Health 

and Safety for Toxicity Testing.” A copy of my current curriculum vitae is attached as 

Exhibit A.

International Agency for Research on Cancer (IARC)

As an introduction, I would like to explain the International Agency for Research 

on Cancer’s (IARC) review of glyphosate to assess its potential carcinogenicity, and the 

development of Monograph 112. The Working Group classified glyphosate as “probably 

carcinogenic to humans” (Group 2A) at their meeting in March of 2015. Following this 

meeting, there have been a number of publications (including, but not limited to, 

Williams et al.1*2; Chang and DelzelD, Solomon«) criticizing the IARC review process and 

conclusions.

The purpose of the Monographs is to render critical reviews and evaluations of 

carcinogenicity evidence of a wide range of human exposures.5 The Monographs
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represent a hazard identification that involves examination of all relevant information to 

assess the strength of the available evidence that an agent can cause human cancer. 

Identifying carcinogens is a key step in cancer prevention, and this activity represents an 

important international activity towards improving public health. The IARC Preambles 

states that a “cancer ‘hazard’ is an agent that can cause cancer under some circumstances, 

while a cancer 'risk' is an estimate of the carcinogenic effects expected from exposure to a 

cancer hazard. The Monographs are an exercise in evaluating cancer hazards, despite the 

historical presence of the word ’risks' in the title. The distinction between hazard and risk 

is important, and the Monographs identify cancer hazards even when risks are very low 

at current exposure levels, because new' uses or unforeseen exposures could engender 

risks that are significantly higher.” In other words, hazard assessment determines 

whether an agent can cause cancer.

For the review of glyphosate as it relates to Monograph 112, IARC perfomed a 

search for all relevant biological and epidemiological data from publically available 

sources and sent copies of the materials found to the Working Group participants 

approximately six months prior to the start of the meeting. In addition to the materials 

sent from IARC, Working Group participants perform their own independent search of 

the scientific literature. As the IARC Preamble notes, “with regard to epidemiological 

studies, cancer bioassays, and mechanistic and other relevant data, only reports that have 

been published or accepted for publication in the openly available scientific literature 

were reviewed.”s IARC also considers relevant and publically available material from US 

Environmental Protection Agency (“EPA”). Studies determined to be irrelevant, 

inadequate, or published too late to be adequately evaluated were cited but were not 

summarized. This process of data collection is typical of all IARC Monographs and is the 

body of literature used by the Working Group participants during each Monograph 

anaylsis.

The IARC Working Group meeting takes places at its headquarters in Lyon, France 

and lasts for approximately seven to eight days, where the Working Group will then 

finalize the texts and formulate its final evaluations. Participants are assigned to one of 

four subgroups covering either exposure data, cancer in humans, cancer in experimental 

animals, or mechanistic and other relevant data. Working Group participants are also 

assigned individual chemicals or agents being evaluated and asked to prepare preliminary
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working papers for their specific subgroup that are then distributed prior to the meeting. 

The subgroups prepare joint drafts and summaries in breakout sessions during the first 

few days. The entire Working Group meets in brief plenary sessions every day to get 

updates on the progress of each individual subgroup and to discuss any issues the 

subgroups may have identified. The final days of the meeting consists of plenary session 

meetings to discuss all relevant data, review the subgroup drafts and develop the final 

evaluations. The entire Monograph volume is considered the joint product of the Working 

Group, and there are no individually authored sections.s

For Monograph 112, I served as Chairman of the subgroup for Cancer in 

Experimental Animals to assess the carcinogenicity of several organophosphate 

pesticides that included glvphosate, the active ingredient in Roundup®. This meeting was 

held March 3-10, 2015 and the Working Group classified glyphosate as “probably 

carcinogenic to humans” (Group 2A). This classification was based on limited evidence 

in humans for the carcinogenicity of glyphosate where a positive association has been 

observed for NHL, sufficient evidence in experimental animals for the carcinogenicity of 

glyphosate and that mechanistic and other relevant data support the classification of 

glyphosate in Group 2A. To provide a better understanding of this, I will: discuss the 

process used by the Working Group to arrive at this classification, define terms, explain 

the types of evidence considered, explain the scientific criteria that guide the evaluations, 

and explain how conclusions were reached throughout the process.

The following summary of the Working Group’s evaluation of the available 

literature is offered here, but also found in the LARC’s Preambles:

• Exposure Data: The Working Group concluded there is wide spread exposure to 

glyphosate based on its use as the active ingredient in Roundup® which is a broad- 

spectrum herbicide. Glyphosate is the most heavily used herbicide in the world6 and can 

be found in soil, air, surface water, groundwater, and food. According to several studies, 

glyphosate has also been detected in urine from persons around the worlds-1» The general 

population is mainly exposed to glyphosate through diet and from use as a household 

weed control.

•Cancer in Humans: The Working Group identified seven reports from the 

Agricultural Health Study (AHS) cohort and numerous reports from case-control studies

6
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in the evaluation of the epidemiological studies reporting on cancer risks associated with 

exposure to glyphosate. This Working Group applied the Bradford Hill criteria in its 

analyses and determined that in several case-control studies there was an increased risks 

for NHL due to glyphosate exposure.1118 The Working Group further noted that the 

increased risk for NHL persisted in the studies that adjusted for exposure to other 

pesticides. The Working Group concluded a positive association has been observed for 

exposure to glyphosate and NHL and that there is “limited evidence” in humans for the 

carcinogenicity of glyphosate. IARC determines limited evidence of carcinogenicity for an 

agent when “a positive association has been observed between exposure to the agent and 

cancer for which a causal interpretation is considered by the Working Group to be 

credible, but chance, bias or confounding could not be ruled out with reasonable 

confidence.”s

•Cancer in Experimental Animals: The Working Group reviewed scientific 

literature and reports including two studies in which glyphosate was reported to be tested 

for carcinogenicity in male and female mice by dietary administration, five studies that 

tested glyphosate in male and female rats by dietary administration and in drinking- 

water in one study. Studies of a glyphosate-based formulation tested in drinking-water 

in one study in male and female rats and by skin application in one initiation-promotion 

study in male mice were also reviewed. They observed that in one feeding study in male 

CD-i mice,’9-22 glyphosate induced a positive trend in the incidence of kidney renal tubule 

carcinoma, a rare tumor in this strain of mice. A second feeding study^ reported a 

positive trend for hemangiosarcoma (a blood vessel tumor) in male mice. Glyphosate also 

increased pancreatic islet-cell adenoma in male rats in two feeding studies.2̂ 26 The 

Working Group concluded there is “sufficient evidence” in experimental animals for the 

carcinogenicity of glyphosate. IARC defines “sufficient evidence” in experimental animals 

is as “a causal relationship has been established between the agent and an increased 

incidence of malignant neoplasms or of an appropriate combination of benign and 

malignant neoplasms in (a) two or more species of animals or (b) two or more 

independent studies in one species carried out at different times or in different 

laboratories or under different protocols.”5
•Mechanistic and Other Relevant Data: The Working Group reported the 

mechanistic data literature contained strong evidence that glyphosate causes genotoxicity

7
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and oxidative stress. The strong evidence of genotoxicity came from studies conducted in 

human cells in vitro,1a?~32 in mammalian model systems in vivo2?.32 and in vitro,33.34 and 

from studies in other non-mammalian organisms29.35.36.37j all of which yielded largely 

positive results. The Working Group also found strong evidence for genotoxicity caused 

by glyphosate-based formulations. There were three studies of genotoxicity end-points in 

community residents exposed to glyphosate-based formulations, two of which reported 

positive associations.38.39 Strong evidence for oxidative stress was determined by studies 

conducted in human cells in vitro28''*0’«1 and in many rodent tissues in vivo.32.42.43 The 

Working Group found weak evidence that glyphosate or glyphosate-based formulations 

induce receptor-mediated effects,4«.«5 may affect cell proliferation or death,4«.«6 and may 

also affect the immune system in rodents«? and fish.«8>49 The Working Group considered 

the body of evidence described above as a whole and reached an overall evaluation of 

Group 2A: glyphosate is probably carcinogenic to humans. IARC uses this category when 

evidence of carcinogenicity in humans is limited and evidence of carcinogenicity in 

experimental animals is sufficient.8

IARC uses the hazard identification process for its review, and this was done for 

Monograph 112. Hazard identification reflects the toxicological “law” of specificity of 

effects80. Hazard identification uses a strength of the evidence approach. As applied, the 

Working Groups for Monograph 112 rigorously assessed the toxicological, mechanistic, 

and epidemiological data to form a judgment regarding the likelihood that the agent 

produces cancer.

Information Reviewed

During the course of work on this case, I reviewed the following materials:

• scientific literature relating to the carcinogenicity' of glyphosate and/or glyphosate- 

based formulations;

• government documents relevant to assessing the carcinogenic hazard and risks 

associated with glyphosate and/or glyphosate-based formulations; and,

• various studies and documents produced in the litigation.

For a list of additional materials I reviewed, please see Exhibit B.

8
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Description of the Methodology Used to Assess Carcinogenic 
Potential Associated with Exposure to Glyphosate and/or 
Glyphosate-Based Formulations.

Toxicologists routinely assess the hazards to human health related to exposure to 

chemicals in the everyday environment using a process called hazard identification, A 

hazard is any agent that can cause harm or damage to humans, property, or the 

environment.s1 In other words, a hazard is any agent that can cause a specific damage. In 

this case, the hazard being examined is glyphosate and/or glyphosate-based 

formulations, the specific damage is NHL, and the hazard assessment I am making is to 

determine whether or not glyphosate and/or glyphosate-based formulations can cause 

NHL. The terms hazard and risk are often used interchangeably; however, these are two 

distinct terms. Risk is defined as the probability that exposure to a hazard will lead to a 

negative consequence, or more simply, risk = hazard x dose (exposure).52
Toxicology is the basis on which hazard identification is established. Hazard 

assessment has been used for over four decades by a wade variety7 of governmental and 

nongovernmental organizations to evaluate the potential adverse health effects from 

chemical exposures. Hazard identification is a standard tool used by toxicologists when 

they are trying to determine if exposure to a chemical(s) can cause an adverse health effect 

in humans and is the first step in risk analysis. Hazard identification is performed by 

identifying the chemical someone has been exposed to and then reviewing the available 

toxicity data to outline the spectrum of adverse effects that would be associated with 

exposure to that particular chemical.53 The toxicity data could be from studies in humans, 

in whole animals, or in cells, or could be data collected on chemically-similar substances 

when data on the chemical of interest are limited.

I used the following criteria for my hazard based assessment of glyphosate and/or 

glyphosate-based formulations, that is based on the criteria I developed for the Report * •

on Carcinogens54 and is the same as defined and characterized by IARO:

• Cancer in Humans -  Numerous case-control studies and the Agricultural Health 

Study (AHS) cohort reporting on possible associations of cancer and exposure to 

glyphosate were evaluated for any evidence of a causal relationship between glyphosate 

and human cancer.

9
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• “Sufficient” evidence is defined as when a causal relationship was 

established between exposure to glyphosate and cancer and that chance, 

bias and confounding could be ruled out.5

• “Limited” evidence is defined as a positive association has been observed •

between exposure to glyphosate and cancer and a causal interpretation is 

credible but alternative explanations such as chance, bias or confounding 

could not be ruled out.5

• “Inadequate” evidence is defined as available studies are of insufficient 

quality, consistency or statistical power to permit a conclusion regarding a 

causal association between glyphosate exposure and cancer.5

• Cancer in Experimental Animals -  the experimental animal studies reporting on 

possible associations of cancer and exposure to glyphosate were evaluated for any 

evidence of a causal relationship between glyphosate and cancer.

• “Sufficient” evidence is defined as a causal relationship between exposure 

to glyphosate and an increased incidence of malignant and/or a 

combination of malignant and benign tumors, in multiple species or at 

multiple tissue sites or from multiple studies, or by multiple routes of 

exposure, or to an unusual degree with regard to incidence, site, or type of 

tumor, or age at onset.s

• “Limited” evidence is defined as the data suggest a carcinogenic effect but 

are limited for making a definitive evaluation because, e.g. the evidence of 

carcinogenicity is restricted to a single experiment; there are unresolved 

questions regarding the adequacy of the design, conduct or interpretation 

of the studies; or the agent increases the incidence only of benign neoplasms 

or lesions of uncertain neoplastic potentials^

• “Inadequate” evidence is defined as studies that cannot be interpreted to 

show either the presence or absence of a positive carcinogenic effect because 

of major qualitative or quantitative limitations such as inadequate numbers 

of animals, lack of adequate pathology, poor survival, major impurities in 

the test agent, too low a dose to see an effect, etc. It should be noted that 

although animal testing is routinely used to identify cancer hazard, the sites

10
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of cancer observed in animals do not always correlate directly with the sites 

of cancer that would be observed in humansss. This can be due to the 

differences in metabolism in laboratory animals and humans, differences in 

pharmacokinetics, or differences in tissue reactivity (pharmacodynamics) 

between species. Animal studies, instead, are used to identify a threat of 

cancer that is applied to human health hazard assessments^ All chemicals 

known to induce cancer in humans, that have been studied under adequate 

experimental conditions, also cause cancer in laboratory animalsss and 

underscores the concept that chemicals found to cause cancer in laboratory 

animals must be considered capable of causing cancer in humans.s

•Mechanistic and other data -  studies containing data relevant to the possible 

mechanim(s) of glyphosate carcinogenesis (genetic toxicity, epigenetic effects, etc.) were 

also evaluated. Mechanistic data may provide evidence of carcinogenicity and help in 

assessing the relevance and importance of findings of cancer in animals and humans.5

Hazard Assessment of the Human Data for Glyphosate and/or 

Glyphosate-Based Formulations

Before discussing the human data for glyphosate and/or glyphosate-based 

formulations, I will define the type of epidemiology studies that were reviewed:

• Case-Control Study - In a case-control study, investigators start by enrolling a 

group of people with disease. As a comparison group, the investigator then enrolls a group 

of people without disease (controls). Investigators then compare previous exposures 

between the two groups. The control group provides an estimate of the baseline or 

expected amount of exposure in that population. If the amount of exposure among the 

case group is substantially higher than the amount you would expect based on the control 

group, then illness is said to be associated with that exposure. The key in a case-control 

study is to identify an appropriate control group, comparable to the case group in most 

respects, to provide a reasonable estimate of the baseline or expected exposure.^6

• Cohort Study - According to Centers for Disease Control and Prevention (CDC),5? 
in a cohort study the epidemiologist records whether each study participant is exposed or 

not, and then tracks the participants to see if they develop the disease of interest. After a
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period, the investigator compares the disease rate in the exposed group with the disease 

rate in the unexposed group. The unexposed group serves as the comparison group or 

control, providing an estimate of the baseline or expected amount of disease occurrence 

in the community. If the disease rate is substantively different in the exposed group 

compared to the unexposed group, the exposure is said to be associated with illness.

• Meta-Analysis -  A meta-analysis is an important component of systematic review 

procedure that combines and analyzes quantitative and qualitative data from several 

separate but similar experiments or studies to test the pooled data for statistical 

significance. Combining the results of multiple studies produces a weighted average of 

the included study results and leads to a conclusion with greater statistical power and 

point estimate than would be possible from any individual study.

Case Control Studies

• Cantor et al. (1992)^ evaluated the incidence of NHL among males located in 

Iowa and Minnesota. A total of 622 men and 1245 population-based controls were 

included in the study. The association with farming occupation and specific agricultural 

exposures were evaluated. When compared with non-farmers, the positive associations 

(odds ratios) for NHL were significant at 1.2 (95% Cl, 1.0-1.5) for men who had ever 

farmed, and not significant at 1.1 (95% CI, O.7-1.9) for 26 exposed cases for ever handling 

glyphosate and adjusted for confounders (vital status, age, state, cigarette smoking status, 

family history of lymphohaematopoietic cancer, high-risk occupations, and high-risk 

exposures).

•DeRoos et al. (2003)11 pooled the data from three case-control studies12^ to 

study pesticide exposures as risk factors for NHL in men. Of a total study population of 

870 cases and 2569 controls, there were 650 cases and 1933 controls included for the 

analysis of 47 pesticides that also controlled for potential confounding by other pesticides. 

A positive association (odds ratios) for the association between exposure to glyphosate 

and NHL in the 36 cases exposed was reported to be significant at 2.1 (95% CI, 1.1-4.0) 

in the logistic regression analyses but not in the hierarchical regression analysis (which 

uses a more conservative adjustment estimate) at 1.6 (95% Cl, 0.9-2.8).

•The effect of asthma as a modifier of the association between pesticide exposure 

and NHL was reported on by Lee et al. (2004)58. The study contained 872 cases diagnosed

12
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with NHL, 45 of which had been told they also had asthma and 2381 matched controls, 

132 reporting to have asthma. Individuals in the study group with a history of asthma had 

a non-significantlv lower risk of NHL than non-asthmatics and no effect was seen with 

pesticide exposure. A positive associations (odds ratio) for NHL associated with 

glyphosate use were reported but were not significant at 1.4 (95% Cl, 0.98-2.1; 53 

exposed cases) among non-asthmatics and 1.2 (95% Cl, 0.4-3.3; 6 exposed cases) for 

asthmatics, when compared with non-asthmatic non-exposed farmers.

•The associations between exposure to pesticides and NHL was studied by 

McDuffie et al. (2001)^ in a multicenter population-based study that included 517 cases 

and 1506 controls among men of six Canadian provinces. A non-significant positive 

association (odds ratios) of 1.26 (95% Cl, 0.87-1.80; 51 exposed cases; adjusted for age 

and province) and 1.20 (95% Cl, 0.83-1.74, adjusted for age, province, high-risk 

exposures) were observed for exposure to glyphosate. In an analysis by frequency of 

exposure to glyphosate, participants with more than 2 days of exposure per year had a 

statistically significant positive association (odds ratio) of 2.12 (95% Cl, 1.20-3.73, 23 
exposed cases) compared with those with some, but less than 2 days of exposure.

•Nordstrom et al (1998)^ conducted a study in Sweden on hairy cell leukemia 

(considered to be a subtype of NHL). There were 121 cases in men and 484 controls 

matched for age and sex. A non-significant age-adjusted positive association (odds ratio) 

of 3-1 (95% Cl, 0.8-12; 4 exposed cases) was reported for exposure to glyphosate.

•Hardell and Eriksson (1999)60 reported on the results of the incidence of NHL in 

men associated with pesticide exposure in four northern counties in Sweden and included 

404 cases and 741 controls. The authors reported a non-significant positive association 

(odds ratio) for ever-use of glyphosate of 2.3 (95% Cl, 0.4-13; 4 exposed cases) in an 

analysis of glyphosate only, and 5.8 (95% Cl, 0.6-54) in a multivariable analysis.

•Hardell et al. (2002)^ performed a pooled analysis of two case-control studies, 

one on NHL60 and another on hairy cell leukemia.59 These pooled analyses were based 

on 515 cases and 1141 controls. A significant positive association was found for exposure 

to glyphosate compared to controls (odds ratio, 3.04; 95% Cl, 1.08-8.52; 8 exposed 

cases), but the positive association (odds ratio) decreased to a non-significant 1.85 (95% 

Cl, 0.55-6.20) when study area, and vital status were considered.

13
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•A large population based case-control study of exposure to pesticides as a risk 

factor for NHL in Sweden was conducted by Eriksson et al. (2008)18. There were 910 cases 

and 1016 controls included in the study. The association (odds ratio) for exposure to 

glyphosate to NHL was positive and significant at 2.02 (95% Cl, 1.10-3.71) compared to 

controls, but positive and non-significant at 1.51 (95% Cl, 0.77-2.94) when confounders 

that included exposure to other pesticides, age, sex, and year of diagnosis or enrolment 

were included in the analysis. When exposure to glyphosate for more than 10 days per 

year was considered, the positive association (odds ratio) was significant at 2.36 (95% Cl, 

i-04~5-37)* Considering a latency period of greater than 10 years gave a positive 

association (odds ratio) that was also significant at 2.26 (95% Cl, 1.16-4.40). The authors 

also reported an association with exposure to glyphosate and lymphoma subtypes. 

Positive associations were reported for most of the cancer forms, including B-cell 

lymphoma (odds ratio of 1.87; 95% Cl, 0.998-3.51, non-significant) and the subcategory 

of small lymphocytic lymphoma/chronic lymphocytic leukemia (odds ratio of 3.35; 95% 

Cl, 1.42-7.89, significant). These odds ratios were not adjusted for other pesticides.

•Orsi et al. (2009)61 reported the results of a case-control study conducted in 

France. The study included 491 cases (244 cases of NHL, 87 cases of Hodgkin lymphoma, 

104 of lymphoproliferative syndrome, and 56 cases of multiple myeloma), and 456 age- 

and sex-matched controls. Positive, non-significant associations (odds ratios) for any 

exposure to glyphosate were reported: 1.2 (95% Cl, o.6-2.1; 27 exposed cases) for all 

lymphoid neoplasms combined, 1.0 (95% Cl, 0.5-2.2; 12 exposed cases) for NHL, 0.6 

(95% Cl, o.2-2.1; 4 exposed cases) for lymphoproliferative syndrome, 2.4 (95% Cl, 0.8- 

7.3) for multiple myeloma, and 1.7 (95% Cl, 0.6-5.0; 6 exposed cases) for Hodgkin 

lymphoma, after adjusting for age, and socioeconomic category.

•Cocco et al, (20i3)6a performed a pooled analysis of case-control studies from six 

European countries to investigate the role of occupational exposure to specific groups of 

chemicals in the causation of lymphoma overall, B-cell lymphoma, and its most prevalent 

subtypes. A total of 2348 incident cases of lymphoma and 2462 controls were included in 

the study. Analyses wrere conducted for lymphoma and the most prevalent lymphoma 

subtypes and adjusted for age, sex, and education. A positive, non-significant association 

(odds ratio) of 3.1 (95% Cl, 0.6-17.1) was reported for exposure to glyphosate and B-cell 

lymphoma.
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I would note that the findings in the McDuffie et al. (2001)13; and Eriksson et al.18 

studies is significant because their results are supported by the results reported for 

micronucleus formation studies in the bone marrow of mice by Rank et al. (1993)63 where 

a single dose caused no effect while Bolognesi et al. (1997)32 and Manas et al. (2009)2? 

reported that two daily doses of glyphosate did cause micronucleus formation in the bone 

marrow of mice in their studies. This implies that level of exposure is an important 

consideration in the formation of NHL from exposure to glyphosate.

Cohort Studies

The Agricultural Health Study (AHS)6̂  is a large prospective study of cancer and 

other health outcomes in a cohort of licensed pesticide applicators and their spouses from 

Iowa and North Carolina. The AHS began in 1993 with the goal of answering important 

questions about how agricultural, lifestyle and genetic factors affect the health of farming 

populations. More than 89,000 farmers and their spouses in Iowa and North Carolina 

have participated in the study. It is the only cohort study to date to have published 

findings on exposure to glyphosate and the risk of cancer at many different sites. My 

summary of the 7 papers available evaluating cancer incidence associated with pesticide 

use in the AHS cohort follows:

•No risk estimates and no significant exposure-response associations with cancer 

of the prostate and exposure to glyphosate were reported by Alavania et al (1996).65
•DeRoos et al. (2005)66’6?evaluated associations between glyphosate exposure and 

the incidence of cancer at multiple sites in this cohort including lung, melanoma, multiple 

myeloma, and NHL, oral cavity, colon, rectum, pancreas, kidney, bladder, prostate, and 

leukemia. No significant exposure-response association with cancer at any of these sites 

was found.

•Flower et al.,68 reported the results of the analyses of risk of childhood cancer 

associated with pesticide application by the parents of 17,357 children of Iowa pesticide 

applicators from the AHS cohort. For all the children of the pesticide applicators, the risk 

of cancer was increased for all childhood cancers combined, for all lymphomas combined, 

and for Hodgkin lymphoma, compared with the general population. A non-significant 

association (odds ratio) for use of glyphosate and risk of childhood cancer was reported 

to be 0.61 (95% Cl, 0.32-1.16; 13 exposed cases) for maternal use and 0.84 (95% Cl, 0.35-
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2,34; 6 exposed cases) for paternal use.

• The incidence of cancer of the breast among farmers’ wives in the AHS cohort, 

which included 30,454 women with no history of cancer of the breast before enrolment 

was reported by Engel et al.,6?. There was no difference in incidence of breast cancer for 

women who reported ever applying pesticides compared with the general population. A 

non-significant association (relative risk) for cancer of the breast was reported to be 0.9 

(95% Cl, 0.7-1,1; 82 cases) among women who had personally used glyphosate and a non

significant positive association (relative risk) of 1.3 (95% Cl, 0.8-1.9; 109 cases) among 

women who never used pesticides but whose husband had used glyphosate.

•Lee et al.,?0 studied the relationship between exposure to agricultural pesticides 

and incidence of cancer of the colorectum in the AHS cohort. Non-significant positive 

associations (relative risks) with exposure to glyphosate was reported to be 1.2 (95% Cl,

0.9-1.6) for cancers of the colorectum, and 1.6 (95% Cl, 0.9-2.9) for cancers of the 

rectum. A  non-positive association of 1.0 (95% Cl, 0.7-1.5) was reported for cancers of 

the colon.

•Andreotti et al.,71 used a case-control analysis nested in the AHS cohort to study 

associations between the use of pesticides and cancer of the pancreas. For pancreatic 

cancer, a positive association (odds ratio) for ever- versus never-exposure to glyphosate 

was found but not significant at 1.1 (95% Cl, 0.6-1.7; 55 exposed cases) and for highest 

category of level of intensity-weighted lifetime days was also found but not significant at 

1.2 (95% Cl, 0.6-2.6; 19 exposed cases).

• Dennis et al.,72 reported that exposure to glyphosate was not associated with 

cutaneous melanoma within the AHS cohort but did not report a risk estimate.

Meta-An alvses

•Schinasi & Leon73 conducted a systematic review and meta-analysis of NHL and 

occupational exposure to agricultural pesticides, including glyphosate. The meta-analysis 

for glyphosate included six studies (McDuffie et al.^s Hardell et al.,*? DeRoos et al.,6?-11 

Eriksson et al.,18 and Orsi et al.61) and yielded a significant positive asso ciation (meta 

risk-ratio) of 1.5 (95% Cl, 1.1-2.0) for exposure to glyphosate and NHL.

•IARC74 conducted an additional meta-analysis of NHL and occupational exposure 

to agricultural pesticides, including glyphosate using data from Schinasi & Leon73 and
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included the fully adjusted risk estimates from the studies published by Hardell et al.,1? 

and Eriksson et al.18 After considering the adjusted estimates of the two Swedish studies 

in the meta-analysis, the positive association ( meta risk-ratio) was still significant at 1.3 

(95% Cl, 1.03-1.65).

•Chang and Delzell3 also conducted a systematic review and meta-analysis to 

examine the relationship between glyphosate exposure and risk of lymphohematopoietic 

cancer including NHL, Hodgkin lymphoma, multiple myeloma, and leukemia. Their 

analysis showed a positive association (meta-relative risks or meta-RRs) and was 

statistically significant for the association between any versus no use of glyphosate and 

risk of NHL (meta-RR=i.3, 95% confidence interval (CI)=i.0-1.6, based on six studies) 

and multiple myeloma (meta-RR =1.4, 95% CI=l.O-i.9; four studies). The authors 

conducted four meta-analyses for NHL, all reporting to have a significant positive 

association (meta-RR) of 1.3 or 1.4 with 95% CIs ranging from (1.0-1.6) to (1.0-1.8). The 

authors concluded “we found marginally significant positive meta-RRs for the association 

between glyphosate use and risk of NHL.”

Summary for Human Data

I have evaluated available epidemiology data. Based on my experience doing 

hazard assessments, I learned that epidemiologists consider case-control studies 

particularly valuable for determining the carcinogenicity of an agent because their design 

facilitates exposure assessment and reduces the potential for certain biases. My review of 

the literature finds that the two case-control studies from the United States and Canada, 

and the two case-control studies from Sweden indicated statistically significant positive 

associations between exposure to glyphosate and NHL. The Canadian study, McDuffie 

(200i)*5, reported a positive association between glyphosate exposure and NHL for those 

case subjects with more than two days/year of exposure (odds ratio of 2.12(95%CI,i .20- 

3.73) when compared to those with less than two days exposure. Three studies reported 

excesses for NHL associated with exposure to glyphosate, after adjustment for other 

pesticides, De Roos (2003) reported a significant positive association (odds ratio) for a 

pooled US study11 at 2.1 (95% Cl, 1.1-4.0).; and the two Swedish studies (Hardell (2002)^, 

Eriksson (2008)18) reported significant positive associations of 3.04; 95% Cl, 1.08-8.52
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and 2.30(95%CI, 1.04-5.37). The positive association from Hardell (2002)^ decreased to 

non-significance (1.85 (95% Cl, 0.55-6.2)) when study area, and vital status were 

considered. Subtype-specific analyses in a Eriksson (2008)18 indicated positive 

associations for total NHL, as well as all subtypes, but this association was statistically 

significant only for the subgroup of lymphocytic lymphoma/chronic lymphocytic 

leukemia (odds ratio, 3.35; 95% Cl, 1.42-7.89). A European study62 based on few cases 

also indicated an elevated risk (OR, 3.1; 95% Cl, 0.6-17.1) for B-cell lymphoma. A French 

hospital-based case-control study61 did not find an association between exposure to 

glyphosate and NHL (OR, 1.0; 95% Cl, 0.5-2.2) based on few exposed cases. For the 

evaluation of glyphosate, the Agricultural Health Study (AHS) is currently the only cohort 

study available providing information on its potential carcinogenicity and did not show 

an excess of NHL. There were three groups that did meta-analyses of the human data for 

an association between glyphosate use and NHL. Schinasi and Leon28 reported a 

significant positive association (meta-RR) of 1.5 (95% CI, 1.1-2.0). The LARC study74 
showed a positive association (meta-RR) of 1.3 (95% Cl, 1.03-1.65). Chang and Delzel3 
provided four separate meta-analyses, all of which are reported as having a significant 

association (meta-RR) of either 1.3 or 1.4 with CIs ranging from (1.0-1.6) to (1.0-1.8). 

When the data across all epidemiological studies are combined, results indicate a positive 

association between glyphosate exposure and NHL in humans.

Interpreting the epidemiology findings requires one to properly weight studies 

according to quality rather than simply count the number of positives and negatives. The 

pooled case-control analysis from the USA11 contained 650 cases of NHL. It follows that 

the case-control studies provide a stronger assessment of the potential carcinogenicity of 

glyphosate. The case-control studies in the US11, Canada^ and Sweden12-»8 indicate a 

significant positive association for NHL with exposure to glyphosate. This positive 

association was also observed in the studies that adjusted for other pesticides. The AHS 

cohort did not show an excess of NHL; however it reports on only 92 NHL cases in the 

unadjusted analysis.6“» The three meta-analyses I reviewed are good examples of objective 

evaluations and show a consistent positive association between glyphosate and NHL. 

Drawing on the Bradford-Hill criteria28 for causality, I would state that the observations 

are consistent (relative risks and meta analyses are positive for the case control studies), 

significant, not specific, temporally observed, shows a biological gradient, and is coherent
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with the animal evidence (discussed below). Using my stated criteria, I conclude there is 

“Limited” evidence for the carcinogenicity of glyphosate in humans, because a positive 

association has been observed between exposure to glyphosate and NHL, and a causal 

interpretation is creditable but alternative explanations such as chance, bias or 

confounding could not be completely ruled out.

Hazard Assessment of the Experimental Animal Data for Glyphosate and/or 

Glyphosate-Based Formulations

Before discussing the experimental animal data for glyphosate and/or glyphosate- 

based formulations, I will define what is involved in a cancer bioassay in experimental 

animals. The basic cancer bioassay design has remained relatively constant for more than 

40 years and consists of groups of 50 male and female mice and rats in each dose and 

control group. Treatment traditionally lasts for 24 months and commences when the 

animals are 6-8  weeks of age. Early bioassay studies involved two treatment groups plus 

a control group. The first treatment group was a high dose, referred to as a maximally 

tolerated dose (MTD), and the second treatment group w'as half that dose. More recent 

studies typically include three (and sometimes up to five) treatment groups plus the 

control group.

In the bioassays, I reviewed the nature and extent of impurities or contaminants, 

the animal species, strain, sex, numbers per group, age at start of treatment, route of 

exposure, dose levels, duration of exposure, survival and information on tumors. With 

regard to the tumors, I evaluated the incidence, latency, severity or multiplicity of 

neoplasms or preneoplastic lesions. Studies in experimental animals that I determined to 

be inadequate for evaluation (e.g. too short a duration, too few animals, poor survival) 

can be found at the end of my reference list.

Cancer Bioassavs in Mice

•Knezevich and Hogan?6 (1983) were the authors of a report submitted to the 

Environmental Protection Agency (EPA)7? by Monsanto in support of the registration of 

glyphosate as an herbicide. This report was also discussed in the paper by Greim?8 

(referred to as Study 10). For 24 months, groups of 50 male and 50 female CD-i mice 

received diets containing glyphosate (purity, 99.7%) at a concentration of o, 1000, 5000,
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or 30,000 ppm, ad libitum. The study observed no treatment-related effect on body 

weight in male and female mice at the lowest or intermediate dose, but a slight reduction 

in body weight in the male and female mice at the highest dose compared with controls. 

Survival in all dose groups was similar to controls. (It does not appear that a MTD was 

reached). There was a positive trends (p = 0.016, trend test) in the incidence of renal 

tubule adenoma in dosed male mice: 0/49, 0/49, 1/50 (2%), 3/50 (6%). Renal tubule 

adenoma is a rare tumor in CD-i mice. Historical control data from 14 studies conducted 

between 1977 and 1981 at the testing laboratory indicated that the mouse renal tumors 

ranged from o to 3% and the incidence in the current study (3/50; 6%) exceeded the upper 

limit of the historical control range by a factor of two. The rarity of this tumor in CD-i 

mice is documented in a publication by Chandra and Frith80 that reports only 1 out of 725 

[0.14%] CD-i male mice in their large historical database had developed renal cell tumors 

(one carcinoma). No tumors of the kidney were observed in the female mice. No other 

tumor sites were identified.

A re-evaluation of the original renal section was conducted by a Monsanto 

consulting pathologist who reported a small renal tubule adenoma in one control male 

mouse, which was not diagnosed as such in the original pathology report.8’ This finding 

was contrary to the initial findings of Bio/dynamics lab, the lab commissioned to 

complete this report. Following Monsanto’s submission of the consulting pathologist’s 

report, the EPA reported there was no difference in diagnoses between his and other 

pathologists’ diagnoses with respect to kidney tumors in mid- and high-dose groups (i.e. 

0/49,0/49,1/50 (2%), 3/50 (696)). The EPA pathologist also indicated in his reports this 

data also shows a positive trend (p = 0.016, trend test) in the incidence of renal tubule 

adenoma in the dosed male mice. Regarding the questionable male control kidney, it was 

his opinion that the presence of a tumor cannot definitely be established. Nonetheless, 

the EPA requested additional renal sections be cut and evaluated from all male mice in 

the control and treated groups; this additional review found no additional tumors.81 The 

EPA also requested that a pathology working group (PWG) be convened to evaluate the 

tumors of the kidney observed in male mice treated with glyphosate, including the 

additional renal sections.82 Monsanto sponsored a PWG that reported the incidence of 

adenoma of the renal tubule was 1/49 (2%), 0/49, 0/50, 1/50 (296)(not statistically 

significant); the incidence of carcinoma of the renal tubule was 0/49, 0/49, 1/50 (2%),
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2/50 (4%) (which gives a significant p = 0.037, trend test for carcinoma); and the 

incidence of adenoma or carcinoma (combined) of the renal tubule was 1/49 (2%), 0/49, 

1/50 (2%), 3/50 (696) (which gives a significant p = 0.034, trend test for combined). The 

PWG did not discuss their finding of an adenoma in the control male mice or address the 

previous opinion that the presence of a tumor in the control male mice cannot definitely 

be established and concluded the kidney tumors were not compound related.®3 It is 

important to note that the renal tumor identified in the controls by the PWG after re- 

evaluation of the original slides was not seen in the re-sectioned kidney slides. My 

conclusion of the results discussed above is that there was a significant increase in the 

incidence of these rare kidney tumors in the CD-i mouse, with a dose-related trend, which 

is caused by glyphosate. For the purpose of this hazard identification the increase the 

incidence of carcinoma of the renal tubule and the incidence of adenoma or carcinoma 

(combined) of the renal tubule in male mice is due to treatment with glyphosate that 

caused a significant, dose related increase of these rare tumors in male CD-i mice.

•Atkinson et al.8̂  (1993) were the authors of a report submitted to the EPA in 

support of the re-registration of glyphosate as an herbicide. This study was also discussed 

in the paper by Greim?8 (Study 11). Groups of 50 male and 50 female CD-i mice were 

given diets containing glyphosate (purity, 98 .696) at a concentration that was adjusted 

weekly for the first 13 weeks and every 4 weeks thereafter to give doses of o, 100, 300, or 

1000 mg/kg bw, ad libitum, for 104 weeks. There was no treatment-related effect on body 

weight or survival in any of the dosed groups indicating a maximum tolerated dose was 

not achieved. The EPA reported^ a statistically significant increase in the incidence of 

hemangiosarcoma (blood vessel tumor) in males -  0/47,0/45,0/50,4/45 (9%) (p < 0.01, 

trend test), and non-significant increase in females -  0/50, 2/50 (496), 0/50,1/50 (2%). 

The EPA pointed out that the incidence in the high dose males was near the upper limit 

(0-896) for the performing laboratory. However, if one looks at excerpts from the full 

report,84 Table 15 (page 97) indicates that as few as 2 animals per dose group were 

examined histologically for this tumor. This would lead one to consider that the incidence 

of this tumor could have been higher in this study as more of these tumors could have 

been found if all 50 animals per dose group were examined. There was also reported a 

non-significant increase in the incidence of histiocytic sarcoma in the 

lymphoreticular/haemopoietic tissue in males -  0/50, 2/50 (4%), 0/50, 2/50 (496), and
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in females -  0/50, 3/50 (6%), 3/50 (6%), 1/50 (2%). The EPA stated?? that for their risk 

analysis, the increase in hemangiosarcomas in male mice was not considered to be 

treatment-related. For the purpose of this hazard identification, I determined the 

increased incidence of hemangiosarcomas in male mice is due to the treatment with 

glyphosate that caused a significant dose related increase in the incidence of 

hemangiosarcoma in male CD-i mice. This association may have been stronger if all the 

animals in this study had been examined histologically for this tumor.

•Greim?8 (Study 12, Sugimoto, K.) reported on a study submitted by Arysta Life 

Sciences to the EPA in support of the re-registration of glyphosate as an herbicide. Groups 

of ICR-CD-i mice (50/sex/group received diets containing glyphosate (94.6-97.6% pure) 

at 0, 1600, 8000 or 40,000 ppm for 18 months. Parameters evaluated included clinical 

signs, body weight, food consumption, hematology, clinical chemistry', and urinalysis, 

organ weights, gross necropsy and histopathological examination. The EPA reported?? no 

adverse effects on survival were observed in either sex across the doses tested and there 

were no statistically significant increases in any tumor type in this study based on details 

provided by Greim?8. A review of the tumor tables for this study (Sugimoto8s) shows that 

there was a significant trend for the development of hemangiosarcomas in male mice 

(0/50; 0/50; 0/50; 2/50 (4%)) with a p-value for trend of 0.008, Chi-Square test; a 

significant trend for the development of malignant lymphomas in male mice (2/50 (4%); 

2/50 (4%); 0/50; 6/50 (12%)) with a p-value for trend of 0.008, Chi-Square test; and a 

significant trend for the development of renal adenomas (0/50; 0/50; 0/50; 2/50 (4%)) 

with a p-value for trend of 0.008, Chi-Square test seen in male mice. The EPA also 

reported86 that hemangiosarcomas in female mice were found to occur with a statistically 

significant trend in this study (0/50; 0/50; 2/50, (4%); 5/50, (10%) p=0.002, Trend test), 

and the tumor incidence in the high-dose female mice was statistically significant with 

p=o.028 as compared to concurrent controls. I also reviewed the Tier II Summaries for 

Glyphosate Carcinogenicity' Studies from Greim, et al.8? for Study 12, Sugimoto, which 

showed a reported statistically significant increase in malignant lymphoma in high dose 

male mice -  0/26, 0/34, 1/27(4%), 5/29(17%) (p<o.05 Fisher’s exact test); however I 

could not resolve the difference in the tumor incidence between the Greim Tier II 

Summary8?, the published Greim et al, 2015?8 and the Sugimoto8s tumor tables. These 

appear to be low response rates but this is only an 18-month study where low rates of

22



Case 3:16-md-02741-VC Document 546-5 Filed 10/06/17 Page 25 of 77

tumors are not unusual. For the purpose of this hazard identification there was an 

increased incidence of malignant and/or a combination of malignant and benign tumors, 

at multiple tissue sites in male and female CD-i mice in this study. The significant 

increase in malignant lymphoma in high dose male mice, and the significant trend in the 

development of hemangiosarcomas, malignant lymphomas, and renal adenomas in male 

mice is due to treatment with glyphosate that caused these cancers in male CD-i mice. 

The significant trend in the development of hemangiosarcomas in female mice is also 

related to treatment with glyphosate that caused this cancer in female CD-i mice.

•Greim?8 (Study 14, Wood, et al. 2009b) reported on a study submitted by Nufarm 

to the EPA in support of the re-registration of glyphosate as an herbicide. Groups of 51 

male and 51 female CD-i mice were given diets containing glyphosate (purity, 94.6- 

97.6%) at a concentration of O, 500, 1500, or 5000 ppm for 18 months. Parameters 

evaluated included clinical signs, body weight, food consumption, organ weights, gross 

necropsy and histopathological examination. There was no treatment-related effect on 

survival. In male mice at the high dose there was a significant increase in the incidence of 

malignant lymphomas (0/51, 1/50(10%), 2/51(4%), 5/51(10%) p<o.05, pair-wise 

comparison, p co .o i for trend) and a significant increase in the trend of formation of 

adenocarcinomas of the lung (5/51(10%), 5/51(10%), 7/51(14%), 11/51(22%) p co .o i for 

trend86). For the purpose of this hazard identification, I determined the formation of 

malignant lymphomas and the formation of adenocarcinomas of the lung in male mice in 

this study is due to treatment with glyphosate that caused a significant increase in the 

incidence of malignant lymphoma in high dose male CD-i mice and an increase in the 

trend of formation of the adenocarcinomas of the lung and malignant lymphomas in male 

CD-i mice.

•Greim?8 (Study 13, Kumar) reported on a study submitted by Feinchemie 

Schwebda to the EPA in support of the re-registration of glyphosate as an herbicide. 

Groups of 50 male and 50 female Swiss albino mice [age at start not reported] were given 

diets containing glyphosate (purity >95%) at a concentration of o, 100,1000, or 10,000 

ppm for 18 months. There were no treatment-related effects on clinical signs, behavior, 

body weight, body weight gain, food consumption, and differential white blood cell counts 

in both sexes. There was a slightly higher mortality rate observed in the high dose groups. 

There was a significant increase in malignant lymphoma reported in high dose male mice
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(io/50, 20%; 15/50, 30%; 16/50, 32%; 19/50, 38%, p<o.05 pair wise) and female mice 

(18/50, 36%; 20/50,40%; 19/50, 38%; 25/50, 50%, p<0.05 pair wise). There was also a 

significant increased trend (one-sided p-value for trend=0.05) for the formation of this 

tumor in males. The incidence of malignant lymphoma in the high dose male was double 

the historical rate, reported to be i8%8? for males, and for high dose female mice the 

incidence was well above the historical rate of 4i%8?. There was also a significant 

increased trend in the incidence of kidney renal cell adenomas reported88 in males (0/50; 

0/26; 1/26 (4%); 2/50 (4%); one-sided p-value for trend p=o.04). I would note that the 

EPA stated?7 this study was not included in their review due to the report by Greim 

(2015)78 that there was possibly a viral infection within the colony, which confounded the 

interpretation of the study findings. EPA also stated although the incidences in this study 

were within or near the normal variation of background occurrence. It is not clear 

whether or not ther viral component may have contributed to incidence value reported or 

the lower survival seen at the high dose in the study.8? An internal Monsanto email among 

the authors of Greim would indicate there was no viral infection in the mouse colony 

during this study. Further, Greim?8 (table 18, p. 201) considers this study GLP and OECD 

compliant. For the purpose of this hazard identification, I determined formation of 

malignant lymphoma in the male and female mice and the renal cell adenomas in males 

in this study is due to treatment with glvphosate that caused a significant increase in the 

incidence of malignant lymphoma in high dose male and female Swiss albino mice and 

renal cell adenomas in male Swiss albino mice.

Cancer Bioassavs in Rats

•Greim?8 reported on a Bio/dynamics study (Study 1, Lankas, et al.) submitted by 

Monsanto to the EPA in support of the registration of glyphosate as an herbicide. Groups 

of 50 male and 50 female Sprague-Dawley rats were fed diets containing glyphosate 

(98.7%, pure) at concentrations of o, 30, 100 or 300 ppm for 26 months. These 

concentrations were adjusted during the course of the study so that actual doses of o, 3, 

10, and 31 mg/kg/day in males and o, 3, 11, and 34 mg/kg/day in females were 

maintained. There were no treatment-related effects on body weight or survival at any 

dose level. An MTD was not achieved. There was a significant increase reported in the 

incidences of interstitial cell tumors in the testes of male rats: controls 0/50,0%; low dose
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3/5,696; mid dose 1/50,296; high dose 6/50; 12%; p=0.0i3 by pairwise comparison??. The 

incidence of interstitial cell tumors in the testes in the high dose animals in this study is 

almost twice that seen in the range of this tumor (3-496 to 6.7%) in control animals 

(historical controls) from 5 contemporary studies8?. There w7as also a significant increase 

in the incidence of pancreatic islet cell adenoma reported in males at the low dose: 

controls, 0/50; low dose 5/49,1096 (p < 0.05 Fisher exact test); mid dose. 2/50, 496; high 

dose 2/50, 496. For the purpose of this hazard identification, I determined the increase 

in the incidence of interstitial cell tumors in the testes and pancreatic cell tumors in male 

rats is due to the treatment with glyphosate that caused a significant increase in the 

incidence of interstitial cell tumors in the testes and pancreatic islet cell tumors in male 

Sprague-Dawley rats.

•Greim?8 reported on a study (Study 2, Stout, et al.) submitted by Monsanto to the 

EPA in support of the registration of glyphosate as an herbicide. Groups of 60 male and 

60 female Sprague-Da wley rats were given diets containing glyphosate (technical grade; 

purity, 96.5%) at a concentration of 0 ppm, 2000 ppm, 8000 ppm, or 20,000 ppm, ad 

libitum, for 24 months. No compound-related effect on survival wras observed. There was 

no statistically significant decreases in body-weight gain in male rats. The study reported 

significant decreases in body-weight gain in females at the highest dose, beginning on day

51. There wras a statistically significant increase in the incidence of pancreatic islet cell 

adenoma in males at the lowest dose compared with controls: control 1/58, 2%; low dose 

8/57,14% (p  ̂0.05 Fisher exact test); mid dose 5/60,896; high dose 7/59,1296. The EPA?? 

did additional analysis of this data for pancreatic islet cell adenoma by excluding rats that 

died or were killed before week 55 and then using statically analyses (Cochran-Armitage 

trend test and Fisher exact test) that gave a statistically significant higher incidence of 

these tumors in males at the lowest and highest doses compared with controls: control 

1/43, 296; low7 dose 8/45, i 896 (p = 0.018; pairwise test); mid dose 5/49,10%; high dose 

7/48, 1596 (p = 0.042; pairwise test). The incidence of these adenomas in the low (i896) 

and high (15%) dose males was almost twice that seen in historical controls. The range 

for historical controls for pancreatic islet cell adenoma reported in males at this 

laboratory was 1.8-8.596??. One should note that there was no statistically significant 

positive trend in the incidence of these tumors, and no apparent progression to 

carcinoma. There was also a statistically significant positive trend (p = 0.016) in the
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incidence of hepatocellular adenoma observed in male rats86 and a statistically significant 

positive trend of thyroid follicular cell adenomas (p = 0.031) and thyroid follicular cell 

adenomas and carcinomas combined (p=0.033) observed in female rats86 reported in this 

study. For the purpose of this hazard identification, I determined that the increase in the 

incidence of pancreatic islet cell adenoma in male rats is due to the treatment with 

glyphosate that caused a significant positive increase in the incidence of pancreatic islet 

cell adenomas of male Sprague-Dawley rats. Glyphosate also caused a significant increase 

in the trend for formation of hepatocellular adenomas in male Sprague-Dawley rats and 

of thyroid follicular cell adenomas and follicular cell adenomas and carcinomas combined 

in female Sprague-Dawley rats.

•Greim78 reported on a study (Study 3, Atkinson, et al.) submitted by Cheminova 

to the EPA in support of the registration of glyphosate as an herbicide. Groups of 50 male 

and 50 female Sprague-Dawley rats were given diets containing glyphosate, purity, 98.7- 

98.9%, at a concentration that were adjusted to provide doses of o, 10,100, 300, or 1,000 

mg/kg bw/day, ad libitum, for 104 weeks. Decreased body-weight gain was observed in 

males and females at the highest dose. There was no significant decrease in survival 

reported at any dose level. Neoplasms were noted in control and treated groups, but dose- 

responses were not evident, and no statistically significant increases versus controls were 

noted for any tumor type. Additionally, EPA’s evaluation86 of this study indicated there 

were no treatment-related increases in the occurrence of any tumor type in this study.

♦ Greim?8 reported on a study (Study 7, Brammer) submitted by Syngenta to the 

EPA in support of the re-registration of glyphosate as an herbicide. Groups of 52 male 

and 52 female Wistar rats received diets containing 0, 2,000, 6,000, and 20,000 ppm 

glyphosate (97.6% pure), ad libitum, for 24 months. Survival in the high dose group males 

was significantly better than the other dose groups throughout the study while survival in 

the females was similar across all dose groups. The bodyweights of the high dose males 

and females were statistically significantly lower than controls throughout the study. The 

study’s author reported no significant increase in turmor incidence in any of the treated 

groups. The EPA’s evaluation^ of this study indicated there was a significant increase in 

the incidence of hepatocellular adenomas in male rats at the high dose when compared to 

controls (control 0/52, 0%; low dose 2/52, 4%; mid dose 0/52, 0%; high dose 5/52,10%, 

p=0.03). There was also a significant trend (p=0.008) in the formation of this tumor in
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male rats. The EPA goes on to state the incidences observed were within the range (o - 

11.5%) of historical controls for this strain of rats in 26 studies conducted during the 

relevant time period (1984-2003) at the testing laboratory7 indicating this increase was 

not considered to be related to treatment with glyphosate. For the purpose of this hazard 

identification, I determined the increase in the formation of hepatocellular adenomas in 

male Wistar rats could not be attributed to exposure to glyphosate in this study despite 

the fact that there was an observ ation of increased incidence of hepatocellular adenomas 

in male rats.

•Greim?8 reported on a study (Study 4, Suresh) submitted by Feinchemie 

Schwebda to the EPA in support of the registration of glyphosate as an herbicide. Groups 

of 50 male and 50 female Wistar rats received diets containing o, 100,1,000, and 10,000 

ppm glyphosate (97.6% pure), ad libitum, for 24 months. There were no treatment- 

related deaths or clinical signs in any of the dose-groups and there were no treatment 

related effects on body weight gain or food consumption noted. This suggests that the 

MTD w'as not reached, and this study is inadequate for the evaluation of the 

carcinogenicity of glyphosate.

•Greim?8 reported on a study (Study 6, Enomoto) submitted by Arista Life Sciences 

to the EPA in support of the registration of glyphosate as an herbicide. Groups of 50 male 

and 50 female Sprague-Dawley rats received diets containing o, 3,000,10,000, or 30,000 

ppm glyphosate (94.6-97.6% pure) for 24 months. Decreases in body weight were 

observed in both sexes in the mid and high dose group along with a lower food 

consumption. Survival in the high dose males was lower than controls while there was no 

compound-related effect on survival in any other dose group. There were no statistically 

significant increases in any tumor type reported for this study.

•Greim82 reported on a study (Study 8, Wood 2009a) submitted by Nufarm to the 

EPA in support of the registration of glyphosate as an herbicide. Groups of 51 male and 

51 female Wistar rats received diets containing O, 3,000, 10,000, or 15,000 ppm 

glyphosate (95.7% pure) for 24 months, the highest dose level was progressively increased 

to 24000 ppm by week 40. There were no treatment-related deaths or clinical signs in 

any of the dose-groups. No significant treatment-related effects on mortality wrere 

observed during the study. This suggests that the MTD was not reached, and this study is 

inadequate for the evaluation of the carcinogenicity of glyphosate.
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•Chruscielska et al.9° gave groups of 55 male and 55 female Wistar rats drinking- 

water containing an ammonium salt of glyphosate (purity not given) that was used to 

make drinking water solutions of O, 300, 900, and 2700 mg/L, for 24 months. The 

authors reported that survival and body-weight gain were similar in treated and control 

animals and that no significant increase in tumor incidence was observed in any of the 

treated groups. There was limited information provided on dosing regimen, 

histopathological examination method, and tumor incidences that makes this study 

inadequate for the purpose of this hazard assessment.

Summary for Experimental Animal Data

I reviewed a total of five dose feed bioassays of glyphosate in mice. Four of these 

studies (Study 12 and Study 14 in Greim?8, Knezevich and Hogan (1983)?6, and 

Atkinson8«) were in male and female CD-i mice, and one study78(s,ud>n3) was in male and 

female Swiss albino mice. Glyphosate caused a significant increase in the incidence of 

adenoma or carcinoma (combined) and a significant positive trend for the formation of 

adenoma or carcinoma (combined) of the renal tubule in male CD-i mice in one study?6, 

and a significant positive trend for the formation of adenomas of the renal tubule in male 

CD-i mice in another studyzscstudy 12). Glyphosate also caused a significant increase in the 

incidence of renal cell adenomas in male Swiss albino mice?8(Stud-v’3). Adenoma and 

carcinoma of the renal tubule constitutes a morphological continuum in the development 

and progression of renal neoplasia in mice^s2. It is important to note that renal tubule 

carcinoma is a very rare tumor in CDi mice80 and that this tumor was caused by exposure 

to glyphosate in two different strains of mice (CD-i and Swiss). Glyphosate caused a 

significant increase in the incidence of malignant lymphoma in male CD-i mice in two 

studies?8(Studv 12> stud>'m) and in male and female Swiss albino mice in another study?8 (Stud> 

i2\ Glyphosate also caused a significant positive trend for the formation of malignant 

lymphoma in one of these studies in male CD-i mice?8(Study and caused a significant 

positive trend for the formation of hemangiosarcomas in 2 separate studies in male CD-i 

mice?8(Stud>' i2)<84. There was also a significant positive trend for the formation of 

adenocarcinomas of the lung in male CD-i mice in one study?8(Slud>' *4) and 

hemangiosarcomas in female CD-i mice in another study82(stud>' 12\
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I reviewed a total of 7 dosed feed and 2 drinking water bioassays of glyphosate in 

rats. Four of the feed studies and one drinking water study were in male and female 

Sprague-Dawley rats and three feed studies and one drinking water study were in male 

and female Wistar rats. Glyphosate caused a significant increase in the incidence of 

pancreatic islet cell adenoma in two feeding studies in male Sprague-Dawley rats78(Study1 

and study 2)_ Glyphosate caused a significant increase in the incidence of thyroid tumors in 

male Sprague-Dawley rats in one feeding study78(study 1) and a significant positive trend for 

the formation of thyroid tumors in female Sprague-Dawley rats in another feeding 

study'TSCSiudy 2) Glyphosate caused a significant increase in the incidence of interstitial cell 

tumors in the testes of male Sprague-Dawley rats in one feeding study and a significant 

positive trend for the formation of hepatocellular adenomas in male Sprague-Dawley rats 

in another feeding study78(study i).

To state my findings more concisely, I determined that in CD-i mice, glyphosate 

expsoure causes kidney tumors in males in two separate studies?6>78(Study 12\ 

hemangiosarcomas in males in two separate studies,78cstudy 125,84 malignant lymphoma in 

males in two separate studies78(studyi2-stud>r >4), adenocarcinomas of the lung in males in 

one study78(Sttidy h), and hemangiosarcomas in females in one study78<Study 12). In one 

study78(study53) in Swiss albino mice, exposure to glyphosate causes malignant lymphoma 

in males and females and kidney tumors in males.

I also determined that in Sprague-Dawley rats, glyphosate exposure causes 

pancreatic cell tumors in males in one study78(Stlldy interstitial cell tumors in the testes 

in males in one study78(Stud>' l\ hepatocellular adenomas in males in two studies7ai’stLld>' 2> 

study an(j thyroid follicular cell tumors in females in one studyTSistudyay

Considering all data from the mice and rat studies I reviewed, there is “Sufficient” 

evidence that shows glyphosate is carcinogenic in experimental animals causing kidney 

tumors, hemangiosarcomas, malignant lymphoma, adenocarcinomas of the lung, and 

hemangiomas in mice and pancreatic cell tumors, interstitial cell tumors in the testes, 

hepatocellular adenomas, and thyroid follicular cell tumors in rats. This statement is 

based on my stated criteria of a causal relationship between exposure to glyphosate and 

an increased incidence of malignant and/or a combination of malignant and benign 

tumors, in multiple species, at multiple tissue sites, from multiple studies, and to an 

unusual degree with regard to incidence, site, or type of tumor.
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Hazard Assessment of the Mechanistic and Other Data for 

Glyphosate and Glyphosate-Based Formulations

Data on the absorption of glyphosate via intake of food and water in humans could 

not be found in the published literature. Glyphosate has been found in the urine of 

agricultural workers. In a study by Acquavella?, 6o% of farmers had detectable levels of 

glyphosate in 24-hour composite urine samples taken on the day they had applied a 

glyphosate-based formulation. Wearing protective gear such as rubber gloves reduced the 

concentrations of glyphosate in the urine. This implies that dermal absorption is a 

relevant route of exposure. Curwin8 demonstrated that glyphosate is also present in the 

urine of non-farm families. No data in humans on the distribution of glyphosate in 

systemic tissues other than blood were found in the available published literature. In 

cases of accidental or deliberate intoxication involving ingestion of glyphosate-based 

formulations, glyphosate was measured in blood.

Strong evidence indicates that glyphosate is genotoxic. As noted in Monograph 

112, studies in human cells2̂ 1* ,̂ mammalian model systems2?̂ 2- ,̂ and in non

mammalian organisms35.37 have given positive results . The end-points evaluated in these 

studies included biomarkers of DNA adducts and various types of chromosomal damage. 

Tests in bacterial assays gave consistently negative results.

The evidence for genotoxicity caused by glyphosate-based formulations is also 

strong. As noted in Monograph 112, three studies39,93,94 reported examining genotoxic 

end-points in community residents exposed to glyphosate-based formulations and two of 

these studies reported positive associations. One study39 looked at micronucleus 

formation in circulating blood cells before and after aerial spraying with glyphosate-based 

formulations to determined chromosomal damage in exposed individuals. This study 

revealed a significant increase in micronucleus formation after exposure in three out of 

four different geographical areas. Additional positive evidence came from in vitro studies 

with positive results in human cellss^s, in vivo22̂  and in vitro95 studies in mammalian 

systems, and studies in non-mammalian organisms35>96 such as fish. Biomarkers of DNA 

adducts and different types of chromosomal damage were examined in these studies. The

pattern of tissue specificity of genotoxicity end-points observed with glyphosate-based
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formulations is similar to that observed with glyphosate. Tests of glyphosate-based 

formulations in bacterial assays gave generally negative results.

There is strong evidence that glyphosate and glyphosate-based formulations 

induce oxidative stress. As noted in Monograph 112, vidence of oxidative stress comes 

from in vitro studies in human c.ells^s and in many in vivo studies3z-42, examining 

rodent tissues. Studies of oxidative stress and glyphosate in non-human mammalian 

experimental systems were conducted in rats and mice, and examined a range of exposure 

durations, doses, preparations (glyphosate and glyphosate-based formulations), 

administration routes and tissues. In these studies glyphosate caused free radicals and 

oxidative stress in mouse and rat tissues through alteration of antioxidant enzyme 

activity, depletion of glutathione, and increases in lipid peroxidation. In at least one of the 

studies in human cells the oxidative stress caused by glyphosate was ameliorated by co

administration of antioxidants-*0. Similar findings of oxidative stress have been reported 

in fish and other aquatic species providing additional evidence for glyphosate-induced 

oxidative stress'^. Molecular epidemiology studies100101 have documented that oxidative 

stress is a pathway to the formation of NHL in humans. Further, the in vitro studies in 

humans cells and in vivo and in vitro studies in rodents provides evidence that exposure 

to glyphosate causes oxidative stress. Logically it follows that there is a positive 

association between oxidative stress caused by glyphosate and glyphosate-based 

formulations and NHL observed in humans exposed to glyphosate-based formulations 

and that a causal interpretation is credible.

Hazard Assessment Conclusion

Based on the significant positive association observed in the studies discussed 

above, I conclude that there is evidence that glyphosate and glyphosate-based 

formulations are carcinogenic in humans. First, the human study data supports a positive 

association between exposure to glyphosate and glyphosate-based formulations and the 

development of NHL. Second, all the data from the animal bioassay studies provide 

evidence that glyphosate is carcinogenic in experimental animals. Third, the mechanistic 

data show that glyphosate and glyphosate-based formulations cause genotoxicity and 

oxidative stress in humans and animals. Therefore, I conclude to a reasonable degree of
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scientific certainty that glyphosate and glyphosate-based formulations are probable 

human carcinogens. I also conclude to a reasonable degree of scientific certainty that 

glyphosate and glyphosate-based formulations cause NHL in humans.

Compensation and Testimony

My billing rate is $400/hr plus tra\el fees and expenses. I have not testified in 

any case in the last four years.

Charle i.D.
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C  W  Jam eson  - C urricu lum  Vitae a n d  B ib lio g ra p h y

N a m e C h arles W illia m  Jam eson

M a ilin g  A d d r e ss:

D ate A nd P lace O f  Birth:

C itiz e n sh ip : 

M arital Status:

E d u ca tio n : B .S . 1970
C h em istry ,
M ou n t S a in t M ary's C o lle g e  
E m m itsb u rg , M aryland

P h .D . 1975
O rgan ic  C h em istry , P h ysica l C h em istry  m in or  
U n iv ers ity  o f  M aryland  
C o lle g e  Park, M aryland

B r ie f  C h ro n o lo g y  o f  E m p loym en t:

1965 C h em istry  L aboratory T ech n ic ia n , B io n e tic s  R esearch  L ab oratories, F a lls  C hurch . 
V irg in ia

1 9 6 8 - 1 9 6 9 : O rgan ic  C h em istry  L aboratory A ssista n t, M ou n t Sain t M ary's C o lle g e ,  
E m m itsb u rg , M aryland

1 9 6 9 -  1970: O rgan ic  C h em istry  L aboratory Instructor, M ount Sain t M ary's C o lle g e ,  
E m m itsb u rg , M aryland

1 9 7 0 - 1 9 7 3 : G raduate T e a ch in g  A ssista n t, C h em istry  D ep t., U n iv ers ity  o f  M aryland  
C o lle g e  Park, M aryland

1 9 7 3 - 1 9 7 5 : G raduate R esearch  A ssista n t, C en ter o f  M ateria ls R esearch , U n iv e r s ity  o f  M aryland . 
C o lle g e  Park, M aryland

1 9 7 5 - 1 9 7 6 F acu lty  G raduate A ssista n t, C h em istry  D ep t., U n iv ersity  o f  M aryland , 
C o lle g e  Park, M aryland

1 9 7 6 - 1 9 7 9 : S en io r  C h em ist, T racor J itco , In c., 
R o c k v ille , M aryland

1 9 7 9 - 1 9 8 0 : C h em ist, C a r c in o g e n e s is  T estin g  P rogram , N ation a l C an cer  In stitu te , N a tio n a l 
In stitu tes o f  H ealth  (N IH ), B eth esd a , M aryland
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N a tio n a l In stitu tes o f  E n viron m en ta l H ea lth  S c ie n c e s  A c t iv it ie s

C hairm an, N IE H S /N T P  R e v ie w  C o m m ittee  for  th e R ep ort on  C a rc in o g en s,
1995 to  2 0 0 5

C hairm an, Search  C o m m ittee  for  N IE H S  T en u re /  T enure T rack S ta ff  E p id e m io lo g is t  
1998

P e e r -R e v ie w  Panel M em b er for D raft R eport on  C a rc in o g en s M on ograp h  on  C ob a lt and C ertain  C ob alt  
C o m p o u n d s. Ju ly , 2 0 1 5

M em b er and C hairm an for th e S p ec ia l E m p h asis Panel to  r e v ie w  p rop osa ls  resp on d in g  to  R FP  
E S 2 0 1 5 0 3 8 , “ S c ie n tif ic  In form ation  M a n agem en t and L iteratu re-B ased  E va lu a tion s for the N a tio n a l
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N IE H S  rep resen ta tive  to the W H O ’s International A g e n c y  fo r  R esearch  on C an cer (IA R C ) W orkgroup  
preparing M on ograp h  V o l. 93 on  T h e C a rc in o g en ic  R isk s T o  H um ans O f  C arbon B la ck , T itan ium  
D io x id e  A n d  N o n -A sb e stifo r m  T a lc , L y o n , F rance, February 4 - 1 5 ,  2 0 0 6

M em b er, W H O ’s International A g e n c y  for  R esearch  o n  C an cer  (IA R C ) W orkgroup  preparing  
M on ograp h  V o l. 9 7  on  T he C a rc in o g en ic  R isk s T o  H u m an s O f  1,3 -B u ta d ie n e , E th y len e  O x id e ,
A n d  V in y l H a lid es (V in y l F lu orid e, V in y l C h lorid e  A n d  V in y l B rom id e), L yon , France, June 6 -1 5 .  
2 0 0 7 .

M em b er  and C hair o f  E xp erim en ta l A n im a l D ata S u b grou p , W H O ’s International A g e n c y  for  
R esearch  on  C an cer (IA R C ) W orkgroup  preparing M on ograp h  V o l. 9 9  on  T he C a rc in o g en ic  R isk s  
T o  H u m an s O f  S o m e  Industrial A n d  C o sm e tic  D y e s  A nd  R ela ted  E x p o su res , L y o n , France,
February 4 -1 3 , 2 0 0 8 .

M em b er, W H O ’s International A g e n c y  for R esearch  on  C an cer  (IA R C ) W orkgroup  preparing  
M on ograp h  1 0 0 A  on  A  R e v ie w  O f  H um an C a rc in o g en s -  P h arm aceu tica ls  (A n ti-C a n cer  D ru gs -  
H orm on al D ru g s &  T h erap ies -  O th ers), L y o n , F rance, O ctob er  1 4 - 2 1 , 2 0 0 8 .
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M em b er and C hair o f  E xp erim en ta l A n im a l D ata  S u b grou p , W H O ’s International A g e n c y  fo r  R esearch  
on  C an cer (IA R C ) W orkgroup  preparing M onograph  V o l. 100F  on  A  R e v ie w  O f  H um an C a rc in o g en s - 
C h em ica l A g e n ts  A nd  R elated  O ccu p a tio n s , L yon . France, O ctob er  2 0  -  2 7 , 2 0 0 9 .

M em b er and C hair o f  E xp erim en ta l A n im a l D ata Sub grou p , W H O 's International A g e n c y  fo r  R esearch  

on C an cer (IA R C ) W orkgroup  preparing M onograph  V o l. 103 on  B itu m en  A nd B itu m en  F u m es, A nd  

S o m e  H ete r o c y c lic  A rom atic  H yd rocarb on s, L y o n , F rance, O ctob er  1 1 - 1 8 ,  2 0 1 1 .

M em b er and C hair o f  E xp erim en ta l A n im a l D ata  S u b grou p . W H O ’s  International A g e n c y  for  R esearch  

on C an cer (IA R C ) W orkgroup preparing M onograph  V o l. 105 on  D ie se l A n d  G a so lin e  E x h a u sts  A nd  

S o m e  N itro a ren es, L y o n , F rance, June 5 - 12, 2 0 1 2 .

M em b er W H O ’s International A g e n c y  for  R esearch  on  C an cer (IA R C ) W ork sh op  on  T u m ou r  

C on co rd a n ce  A n d  M ech a n ism s O f  C a rc in o g en esis:  L e sso n s  L earned From  V o lu m e  100 o f  th e IA R C  

M o n o g ra p h s, L y o n , France: A p ril 1 6 -1 8 , 2 0 1 2  and N o v e m b e r  2 8 -3 0 , 2 0 1 2

M em b er and C hair o f  E xp erim en ta l A n im a l D ata S u b grou p , W H O 's International A g e n c y  for  
R esearch  on  C an cer (IA R C ) W orkgroup  preparing M onograph  V o l. 108  O n S o m e  D ru gs A nd  
H erbal M e d ic in e s , L y o n , F ran ce, June 4  - 1 1 ,2 0 1 3 .

M em b er and C hair o f  E xp erim en ta l A n im al D ata S u b grou p , W H O 's International A g e n c y  for  
R esearch  on  C an cer (IA R C ) W orkgroup  preparing M onograph  V o l. 112 on  S o m e  O rgan op h osp h ate  
In se c tic id e s  A n d  H erb ic id es, L y o n , F rance, M arch 3 -1 0 , 2 0 1 5 .

M em b er and o v era ll C hair, W H O ’s International A g e n c y  for  R esearch  on  C an cer  (IA R C )
W orkgroup  p reparing  M on ograp h  V o l. 115 on  S o m e  Industrial C h e m ic a ls . L y o n , F rance, February  
2 - 9 ,2 0 1 6 .

M em b er, W H O ’s International A g e n c y  for  R esearch  on  C an cer (IA R C ) W orkgroup  preparing  
M on ograp h  116 on  C o ffe e , M ate A n d  V ery  H ot B e v era g es , L yon , F rance, M ay 2 4  -  3 1 1 ,2 0 1 6 .

H on ors and A w ard s

P resid en t, S tu d en t A ff ilia te  C hapter o f  th e A m erican  C h em ica l S o c ie ty , M ou n t Sain t M ary's C o lle g e ,  
1969; V ic e  P resid en t, 1968 .

N a tio n a l T o x ic o lo g y  Program  R ep resen ta tive  to  A m erican  C h em ica l S o c ie ty 's  C o m m ittee  on  R egu la tory  
A ffa ir s  1982  -  19 9 2 .

N a tio n a l Institu tes o f  H ealth  S p ec ia l A c h ie v e m e n t C ash A w ard  (S p y  D u st Project): 1986 .

M erit Pay C ash  A w ard  for S u sta in ed  H igh  Q u ality  W ork P erform an ce, N IE H S : 1 9 8 2 , 1989

P erform an ce A w ard  for S u sta in ed  H igh  Q u a lity  W ork P erform an ce, N IE H S : 1 9 9 1 , 1 9 9 2 , 1 9 9 3 , 1995 , 
1 9 9 6 , 2 0 0 1 ,2 0 0 2 ,  2 0 0 3 . 2 0 0 4 , 2 0 0 6 , 2 0 0 7 .
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S p ec ia l A c t  or S e r v ic e  A w ard , N IE H S : 19 9 6  (R e v ie w  o f  R eport on  C a rc in o g en s criteria); 1997  
(P u b lica tio n  o f  8 th R eport on  C a rc in o g en s); 1998  (R ecru itm en t o f N T P  S ta ff  E p id e m io lo g is t) , 1998  
(R estru ctu rin g  o f  lead  b io k in e tic s  con tract and esta b lish m en t o f  n ew  R eport on  C a rc in o g en s support 
con tract)

S ta ff  R e c o g n itio n  A w ard , N IE H S : 19 9 9  (P reparation  o f  fina l draft o f  9 th R eport on  C a rc in o g en s)  

N IE H S  D irec to r 's  A w ard , N IE H S : 2 0 0 0  (R e v ie w  o f  n o m in a tio n s for the 9 lh R eport on  C a r c in o g en s)  

S p ec ia l T rain in g

A m erican  C h em ica l S o c ie ty , Short C ou rse: "C hem ical C a rc in o g en esis ,"  1978 .

N ation a l Institu tes o f  H ealth  (N IH ) T ra in in g  C ou rse: "Project O fficers  C iv il R ig h ts  C ontract 
C o m p lian ce ,"  19 7 9 .

D ep artm en t o f  H ealth  and H um an S e r v ic e s  T ra in in g  (D H H S ) C ourse: "Program  O ffic ia ls  G u id e  to  
C ontracting ,"  1980.

U . S . O ff ic e  o f  P erson n el M a n agem en t (O P M ) T rain in g  C ourse: "EEO  - Its P lace  in the Federal 
G overn m en t,"  1983.

U . S. O P M  T ra in in g  C ou rse: "Introduction to  S u p erv ision ,"  1984 .

N IH  T rain in g  C ou rse: " E m p loyee P erform an ce  M a n a g em en t S y stem  T rain ing,"  19 8 4 .

D H H S  T ra in in g  C ou rse: " A d van ced  P roject O ffic e r  T raining,"  1985 .

N a tio n a l Institute o f  E n viron m en ta l H ealth  S c ie n c e s  T rain in g  C ourse: "Care and H an d lin g  o f  
L aboratory A n im a ls ,’- 1986 .

R ock h u rst C o lle g e  C o n tin u in g  E d u cation  C enter: "H ow  to  M an age P ro jects, P riorities and D ea d lin es,"  
1992,

N IH  T ra in in g  C ou rse: "PH S A n im a l W elfa re  P o lic y  for  H SA 's,"  1993 .

Fred Pryor S em in ars: "Total Q u a lity  M an agem en t,"  1994 .

Fred Pryor Sem inars: "Flow to  M a n a g e  P riorities and M eet D ea d lin es,"  19 9 4 .

N IH  T ra in in g  C ou rse: "W orkplace V io le n c e ,"  1994 .

N IH  T rain in g  C ou rse: "NIH G u id e lin e s  on  the In clu sion  o f  W om en  and M in o r itie s  as S u b jects  in 
C lin ica l R esearch ,"  1994 .

N IH  T ra in in g  C ou rse: "W orkplace Issu e s  A sso c ia te d  w ith  H IV /A ID S ,"  1994 .

T h e  B o o k in g s  In stitu tion  C ou rse: “Issu e s  in S c ie n c e  and T e c h n o lo g y  P o lic y ” , 1996
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P ro fess io n a l S o c ie ty  M em b ersh ip s.an d  A c tiv it ie s  

A m erican  C h em ica l S o c ie ty

D iv is io n  o f  A n a ly tica l C h em istry  

D iv is io n  o f  C h em ica l H ealth  and S a fety

N ation a l T o x ic o lo g y  Program  R ep resen ta tive  to A m erican  C h em ica l S o c ie ty 's  C o m m ittee  on  
R egu latory  A ffa irs  1982  -  1992

O verall C o-O rg a n izer  and C o-C h airm an  o f  a sy m p o siu m  en titled  "C hem istry  and S a fe ty  for  
T o x ic ity  T e stin g  o f  E n viron m en ta l C h em ica ls ,"  sp on sored  by th e D iv is io n s  o f  C h em ica l H ealth  
and S a fe ty , A n a ly tica l C h em istry  and E n viron m en ta l C h em istry  at the 183rd N a tio n a l A m erican  
C h em ica l S o c ie ty  M e e tin g , L as V e g a s , N V , M arch 1982 .

S o c ie ty  o f  T o x ic o lo g y

R esearch  in terests:

C h em ica l C a r c in o g e n e s is
A n a ly tica l ch em istry  m eth od s d ev e lo p m e n t to  support to x ic o lo g y  stu d ies . 

R e v ie w e r  for S c ie n tif ic  Journals

A n a ly tica l C h em istry
B u lletin  o f  E n viron m en tal C on tam in ation  &  T o x ic o lo g y  (M em b er  o f  E ditorial B oard) 
E n viron m en ta l H ealth  P ersp ec tiv es  (C on tr ib u tin g  E ditor)
Fundam ental and A p p lied  T o x ic o lo g y  
Journal o f  the N a tio n a l C an cer Institute  
S c ie n c e

In vited  Papers

Invited  to  be S e ss io n  C hairm an and to p resent paper en titled  " A n alytica l C h em istry  R eq u irem en ts for  
T o x ic ity  T e stin g  o f  E n viron m en ta l C h em ica ls"  at th e S y m p o siu m  on  C h em istry  and S a fe ty  for  T o x ic ity  
T e stin g  o f  E n viron m en tal C h e m ic a ls , at the 183rd N a tio n a l A m erica n  C h em ica l S o c ie ty  M e e tin g , L as 
V e g a s , N V , M arch 1982 .

In vited  to  serv e  as a p a n e list on  th e  N B C  n a tio n a lly  te le v is e d  ser ies  "H ealth F ield" w ith  Dr. Frank F ield . 
A  tw o -d a y  ser ies  w a s  film ed  on  E n viron m en ta l C h em istry  and C h em ica l H ealth  C on cern s, 19 8 2 .
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In v ited  to g iv e  a sem in ar  en titled  " A n aly tica l C h em istry  R eq u irem en ts for T o x ic ity  T estin g ."  D u k e  
U n iv ers ity , D urham , N C . Ju ly  19 8 2 .

In v ited  to  p resen t a paper en titled  "Practical A sp e c ts  o f  A n a ly tic a l C h em istry  Support for T o x ic ity  
T estin g"  at the S y m p o siu m  on  the R o ie  o f  the A n a ly tica l C h em ist in A n im a l and M o le c u la r  T o x ic o lo g y ,  
at the F ederation  o f  A n a ly tica l C h em istry  and S p ec tr o sc o p y  S o c ie t ie s  M eetin g  X I, P h ilad elp h ia , P A . 
S ep tem b er  1 6 -2 1 , 1984 .

Invited  to  p resent a paper en titled  " A p p lica tion  o f  M icro en ca p su la tio n  in T o x ic ity  T esting"  at the  
N IE H S  C enter D irectors M e e tin g , R esearch  T rian g le  Park, N orth  C aro lin a , N o v e m b e r  19 8 4 .

Invited  to  be S e s s io n  C hairm an and to p resent paper en titled  "C hem ical Q u ality  A ssu ra n ce  T ech n iq u es  
for T o x ic ity  T e stin g  o f  E n viron m en ta l C h em ica ls"  at the S y m p o siu m  o n  A ccu ra te  M easu rem en ts o f  
E n viron m en ta l P o llu tan ts, at th e  1984  International C h em ica l C o n g r e ss  o f  P acific  B asin  S o c ie t ie s ,  
H o n o lu lu . H a w a ii. D ecem b er  1 6 -2 1 , 1984 .

in v ited  to  present a paper en titled  "Lack o f  E v id en ce  for In v o lv em en t o f  C y a n id e  in M eth y l Isocyan ate  
(M IC ) T ox icity"  at the S o c ie ty  o f  T o x ic o lo g y  M eetin g , N e w  O rlean s, L A , M arch 3 -7 , 19 8 6 .

In vited  to  p resent a paper en titled  " T o x ic o lo g y  From  A  C h em ist's  V iew p o in t"  at the M ou n t S a in t M ary's 
C o lle g e  S c ie n c e  A lu m n i H o m e c o m in g , E m m itsb u rg , M arylan d , O cto b er  2 3 -2 6 , 19 8 6 .

In v ited  to  be S e s s io n  C hairm an and to  p resent paper en titled  " A p p lica tion  o f  M icro en ca p su la tio n  for 
T o x ic ity  S tudies"  at the S y m p o siu m  on  T ech n iq u es  for M icro en ca p su la tio n  o f  C h em ica ls  at the 198th  
N a tio n a l M eetin g  o f  the A m erican  C h em ica l S o c ie ty , D a lla s , T e x a s , A pril 1 0 -1 4 , 1989.

in v ited  to  be S e ss io n  C hairm an and to  p resen t paper en titled  " A p p lica tion  o f  a F isch er  R at L eu k em ia  
T ransp lant M o d el as a S creen  for the L e u k e m o g e n ic  P o ten tia l o f  C h em ica ls"  at th e International 
S y m p o siu m  on  T o x ic o lo g y , B e ij in g , P. R . C h in a , O cto b er  1 6 -1 9 , 1990 .

in v ite d  to p resent a paper en titled  " In vestigation  o f  A ltern a tiv e  V e h ic le s  for  U se  in T o x ic o lo g y  
R esearch ; U se  o f  M icro en ca p su la ted  and M o lecu la r  E n cap su la ted  C h e m ic a ls  in T o x ic ity  S tu d ies"  at the  
Institute o f  P h a rm a co lo g y  and T o x ic o lo g y , A c a d e m y  o f  M ilitary  M ed ica l S c ie n c e s , B e ij in g , P. R . C h in a , 
O cto b er  2 0 , 19 9 0 .

In v ited  to  p resent a paper en titled  " T o x ic o lo g y  and C a r c in o g e n ic ity  S tu d ies  o f  d- L im o n e n e  in M a le  and  
F em a le  F 3 4 4  R ats and B 6C 3F 1 M ice"  at the S y m p o siu m  o n  F ood  P h y to c h e m ic a ls  for C an cer  
C h em o p rev en tio n  at the 2 0 4 th  N a tio n a l M e e tin g  o f  th e A m erican  C h em ica l S o c ie ty , W a sh in g to n , D .C ., 
A u g u st 2 3 -2 8 , 1992 .

In vited  to  be a F acu lty  M em b er and to  p resen t talk  en titled  " T h e  N a tio n a l T o x ic o lo g y  P ro g ra m 's R eport 
on  C a rc in o g en s " at the T o x ic o lo g y  F orum , W ash in g ton , D C , February 1995 .

In v ited  to  be a F acu lty  M em b er and to  p resen t talk  en titled  " T h e  R eport O n C a rc in o g en s (R o C ); Status  
O f  T h e R e v ie w  O f  T h e C riteria F or L is tin g  S u b sta n ces  In T h e R oC  " at th e  T o x ic o lo g y  Forum , 
W a sh in g to n , D C . February 1 9 9 6 .
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Invited to  be a F acu lty  M em b er and to  p resent talk  en titled  " U pdate o f  1997  r ev iew  o f  N o m in a tio n s  for  
the 9 th R eport on  C a rc in o g en s " at the T o x ic o lo g y  Forum , W a sh in g to n , D C , February 1998 .

Invited to  be a F acu lty  M em b er and to  present talk en titled  " N T P  R eport on  C arc in ogen s: H istory  and  
the P rocess " at the T o x ic o lo g y  Forum , A sp e n , C O , July 1999 .

P u b lica tion s
BIBLIOGRAPHY

1. M a zzo cch i PH . A m m o n  H L, J a m e s o n  C W . L anthanide S h ift  R ea g en ts  III: Errors R e su ltin g  from  the 
N e g le c t  o f  A n g le  D ep en d en ce , T etrahedron L etters, 5 7 3 , 19 7 3 .

2 . J a m e s o n  C W . I. S tu d y  o f  L anthanide sh ift R eagen t - Substrate Interaction in S o lu tio n . II. 
C o m p etitiv e  P h o to ch em ica l T y p e  1 and T y p e  II R ea ctio n s o f  A m id e s  and Im id es. D isserta tion  
A b stracts, 1975 .

3 . E n n is D M , K ram er A , M a zzo cch i PH , J a m e s o n  C W , B a ile y  W J. S y n th e tic  N -R e le a s in g  B io d eg ra d a b le  
S o il C on d ition ers I, H ort S c ie n c e , 10, 5 0 5 , 19 7 5 .

4 . A m m on  H L, M a z z o c ch i P H , C o lic e lli  E , J a m e s o n  C W , L iu L. A  C o n v en ien t M eth od  for M ix in g  2H 
and >3C L anthanide Induced  S h ift (L IS ) C a lcu la tio n s , A  T e c h n iq u e  for F acilita tin g  ,3 C A ss ig n m e n ts . 
T etrahedron L etters, 1745 , 1976 .

5 . E n n is D M , K ram er A , J a m e s o n  C W , M a z z o c ch i P H , B a ile y  W J. Structural F actors In flu e n c in g  the 
B iod egrad ation  o f  Im id es, A p p l E nviron  M ic r o b io lo g y , 3 5 , 5 1 , 19 7 8 .

6 . M urrill E A , W o o d h o u se  EJ, O lin  S S , J a m e s o n  C W . C a r c in o g e n e s is  T e stin g  and A n a ly tica l C h em istry , 
A n a ly tica l C h em istry , 5 2 , 1 1 8 8 A . 1980 .

7. D o u g la s  JF, H am m  T E , J a m e s o n  C W , M ahar H . S tin son  S , W hitm ire C E . M o n itor in g  G u id e lin e s  for  
the C on d u ct o f  C a rc in o g en  B io a ssa y s . U S  D epartm ent o f  H ealth  and H um an S e r v ic e s . D H H S  
P u b lica tion  N o . (N 1H ) 8 1 -1 7 7 4 . W ash in g ton , D C , U S  G o v ern m en t Printing O ff ic e , 8 0  pp ., 1 9 8 1 .

8 . D ieter  M P , L uster M I, B oorm an  G A , J a m e s o n  C W , D ean  JH, C o x  JW . Im m u n o lo g ica l and  
B io c h e m ic a l R e sp o n se s  in M ic e  T reated  w ith  M ercuric C h lorid e , T o x ic o l A p p l P h arm ach ol, 6 8 , 2 1 8 ,
1 9 8 3 .

9 . J a m e s o n  C W , D u n n ick  JK , B row n  R D , M urrill E A . C h em ica l C h aracterization  o f  P sora len s U se d  in 
the N ation a l T o x ic o lo g y  Program  R esearch  P rojects, N a tio n a l C an cer Institute M on ograp h , 6 6 . 103 ,
1984.

10. T im m o n s L , C an n on  M . G rese  D , B row n  R, H aile  C , M urrill E, J a m e s o n  C W . Id en tifica tion  o f  
C h lorin ated  P h en yl and P h en o x y  S u b stitu ted  D ib e n z o d io x in , D ib en zo fu ran  and D ip h en y l Ether  
H o m o lo g s  in C om m erc ia l G rade P en ta ch lo ro p h en o l, A n a ly tica l L etters. 1 7 (A 4 ), 2 7 7 -2 9 6 , 19 8 4 .
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o f  A p p lie d  T o x ic o lo g y , 15 (1 ) , 1-4 , 1995 .

6 0 . J a m e s o n  C W , Ed. C o n feren ce  on  B erv iliu m  R elated  D ise a se s . E n viron m en ta l H ealth  P ersp ec tiv es , 
V o l. 104 , S 5 , 9 3 5 -9 9 8 , 1996 .

6 1 . J a m e s o n  C W . Introduction  to  the C o n feren ce  on  B ery lliu m  R elated  D ise a se s . E n viron m en ta l H ealth  
P ersp ec tiv es , V o l. 104, S 5 , 9 3 5 -9 3 6 , 19 9 6 .

6 2 . G u lso n  B L . J a m e s o n  C W , M a h a ffey  K R . M izo n  KJ. K orsch  M J, V im p an i. G . P regn an cy  in creases  
m o b iliza tio n  o f  lead from  m aternal sk e le to n . J Lab C lin  M ed ., 130, 5 1 -6 2 , 1997.

6 3 . G u lson  B L . G illin g s  B R , J a m e s o n  C W . S tab le  lead  iso to p e s  in teeth  as in d icators o f  past d o m ic ile  - a 
p oten tia l n e w  to o l in fo ren sic  sc ie n c e . J F oren sic  S c ie n c e s , 4 2 , 7 8 7 -7 9 1 , 1997 .

64 . G u lson  B L , M a h a ffey  K R , J a m e s o n  C W , V idal M , L aw  A J, M izo n  KJ. K orsch  M J. D ietary  Intake for  
M oth er-C h ild  Pairs and Im p lica tion s for P h arm acok in etic  M o d e ls . E nviron  H ea lth  P ersp .. 105, 1334- 
1 3 4 2 ,1 9 9 7 .

6 5 . G u lson  B L , C am eron  M A , S m ith  AJ, M izo n  KJ, K orsch  M J, V im p an i G , M c M ich a e l A J, P isa n ie llo  D , 
J a m e s o n  C W , M a h a ffey  K R . B lo o d  lead -u rin e re la tio n sh ip s  in ad u lts and ch ild ren . E n viron  R es. 
S e c tio n  A  78 , 1 5 2 -1 6 0 . 1998 .

6 6 . G u lson  B L . Jameson C W , M ah affey  K R , M izo n  K J, K orsch  M J, C am eron  M A , E ism an  JA . 
M o b iliza tio n  o f  lead  from  the sk e le to n  d u rin g  th e p ost-n ata l p eriod  is larger than d u rin g  p regn an cy . J 
L ab C lin  M ed ., 131 , 3 2 4 -3 2 9 , 1998 .

6 7 . G u lson  B L , J a m e s o n  C W , M ah affey  K R , M izo n  KJ, P atison  N , L aw  JL. K orsch  M J, Salter M A . 
R ela tio n sh ip  o f  L ead  in B reast M ilk  to L ead in B lo o d , U rin e, and D ie t o f  the Infant and M other. E nviron  
H ealth  P ersp ., 106 , 6 6 7 -6 7 4 . 1998 .

6 8 . G u lson  B L . G ray B, M ah affey  K R , J a m e s o n  C W , M izo n  KJ, P atison  N , K orsch  M J. C om p arison  o f  
th e rates o f  e x c h a n g e  o f  lead in the b lo o d  o f  n e w ly  b o m  in fan ts and their m oth ers w ith  lead  from  their  
current en v iro n m en t, J Lab C lin  M ed ., 133 , V o l. 2 , 1 7 1 -1 7 8 , 1999 .

6 9 . G u lso n  B L , M ah affey  K R , J a m e s o n  C W . P atison  N , L aw  JL, M izo n  KJ, K orsch  M J, P ed erson , D . 
Im pact o f  D ie t on  L ead in B lo o d  and U rin e in F em ale  A d u lts  and R e le v a n c e  to  M o b iliz a tio n  o f  Lead  
from  B o n e  S tores. E nviron  H ealth  P ersp ., 107 , N 4 , 2 5 7 -2 6 3 , 19 9 9 .

70 . B u ch er JR, J a m e s o n  C W . E n viron m en tal to b a cco  sm o k e  e p id e m io lo g y . E n viron  H ealth  P erspect. 
107(8): A 3 9 5 , 1999 .

71 . W aalk es, M . P. and J a m e s o n ,  C . W , :  E valu ation  o f  n ick el co m p o u n d s for lis tin g  in th e  R eport on  
C a rc in o g en s. In: V e m e t, P. G. (ed .) . Proceedings o f  the Sixth International Symposium on M etal Ions 
in Biology and M edicine. M on trou ge . F rance, John L ib b y E urotext, Ltd. In p ress, 2 0 0 0 .
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72 . G u lson  B L , M izo n  KJ. Palm er JM , K orsch  M J. P atison  N , Jameson CW. D o n n e lly  JB. U rinary lead  
iso to p e s  d u rin g  p regn an cy  and postpartum  in d icate  no preferentia l p artition in g  o f  e n d o g e n o u s  lead into  
p lasm a. J Lab C lin  M ed .. 136 (3 ): 2 3 6 -4 2 , 2 0 0 0 .

73 . Portier C J, et a l. D iffe r e n c es  in the c a r c in o g e n ic  eva lu a tion  o f  g ly p h o sa te  b etw een  the International 
A g e n c y  fo r  R esearch  on  C ancer (IA R C ) and th e European F ood  S a fe ty  A u th ority  (E F S A ) J E p id em io l 
C o m m u n ity  H ealth  A u g u st V o l 70  N o  8: 7 4 1 -7 4 5 . 2 0 1 6 .

L isted  as a con trib u tor for the ev a lu a tio n , in terpretation  and reporting  o f  resu lts for m ore than 100 c h e m ic a ls  
stu d ied  in ch ro n ic  tw o -y e a r  b io a ssa y  stu d ies  b y  the N a tio n a l T o x ic o lo g y  Program  as p u b lish ed  in the T ech n ica l 
R eport S er ie s  (1 9 8 0 -1 9 9 0 ) .

B O O K S

Jameson CW and W alters D B , Eds. C h em istry  for T o x ic ity  T e stin g , B utterw orth  P u b lish ers. B o sto n , M A , 
1984 .

W aiters D B  and Jameson CW. E ds. H ealth  and S a fe ty  for T o x ic ity  T e stin g , B utterw orth  P u b lish ers, B o sto n , 
M A , 1984,

R E PO R T S

J a m e s o n  C W , E ditor, R eport on  C a rc in o g en s, E ighth  E d ition , U S. D ep artm en t o f  H ealth  and Fluman S e r v ic e s , 
P ublic H ealth  S e r v ic e , 1998 .

Jameson C W , E ditor, R eport on  C arcin ogen s, N inth  E d ition . U .S . D ep artm en t o f  H ealth  and H um an S e r v ic e s . 
P ublic H ealth  S e r v ic e , 2 0 0 0 .

Jameson C W , E ditor, Report on  C a rc in o g en s, T en th  E d ition , U .S . D ep artm en t o f  H ealth  and H um an S e r v ic e s , 
P ublic H ealth  S e r v ic e , 2 0 0 2 .

Jameson C W , E ditor, R eport on  C arcin ogen s, E leven th  E d ition , U .S . D epartm ent o f  H ealth  and H um an  
S e r v ic e s , P ublic  H ealth  S erv ice , 2 0 0 4 .

J a m e s o n  C W , S e n io r  A u th or for fo llo w in g  N T P  R eport on  C a rc in o g en s B ack grou n d  D ocu m en ts:

1. A lc o h o lic  B e v era g e  C on su m p tion  - 1 9 9 9
2 . 1-A m in o -2 ,4 ,d ib ro m o a n th ra q u in o n e  - 2 0 0 2
3 . 2 -A m in o -3 ,4 -d im e th y lim id a z o [4 -5 -f]q u in o lin e  (M e lQ )  - 2 0 0 2
4 . 2 -A m in o -3 ,8 -d im e th y lim id a z o [4 -5 -f]q u in o x a lin e  (M e lQ x )  - 2 0 0 2
5. 2 -A m in o - l  -m e th y l-6 -p h e n y lim id a z o [4 ,5 -b jp y r id in e  (P h lP ) - 2 0 0 2
6 . 2 -A m in o -3 -m e th y lim id a z o [4 ,5 -f]q u m o lin e  (IQ ) - 2 0 0 2
7 . A z a c it id in e  - 1996
8. B ery lliu m  and B ery lliu m  C om p ou n d s - 2 0 0 0
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9 . 2 ,2 -b is -(b r o m o m e th y l)-  1 ,3 -p rop an ed io l (B B M P ) (T ech n ica l G rade) - 2 0 0 0
10. B o o t &  S h o e  M an u factu rin g  - i 9 9 8
11. 1 ,3 - B u ta d ien e  - 1997
12. C ad m iu m  and C ad m iu m  C o m p o u n d s - 1997
13. C h lo ra m p h en ico l - 2 0 0 0
14. C h lorop ren e - 1997
15. C h lo r o z o to c in  - 1996
16. p -C h lo r o -o -to lu id in e  and its H yd roch lor id e  Salt - 1996
17. C ob alt S u lfa te  - 2 0 0 2
18. C y c lo sp o r in  A  - 1996
19. D anthron ( 1 ,8 -D ih y d ro x y a n th ra q u in o n e) - 1996
2 0 . D ia z o a m in o b e n z e n e  - 2 0 0 2
2 1 . 2 ,3 -D ib r o m o -1-propanol - 2 0 0 0
2 2 . D ie se l E xh au st P articu lates - 1998
2 3 . D ie th a n o la m in e  - 2 0 0 2
2 4 . 1,6 -D in itro p y ren e  &  1 ,8 -D in itrop yren e  - 1996
2 5 . D isp erse  B lu e  I - 1996
2 6 . D y e s  M eta b o lized  to  B en z id in e  (B e n z id in e  D y e s  as a C la ss) - 1997
2 7 . D y e s  m e ta b o liz e d  to  3 ,3 '-D im e th o x y b e n z id in e  (D M O B ) - 2 0 0 0
2 8 . D y e s  m eta b o lzed  to 3 ,3 ’-D im e th y lb e n z id in e  (D M B ) - 2 0 0 0
2 9 . E n viron m en ta l T o b a cco  S m o k e  -  1998
3 0 . E stro g en s , S teriod al -  2 0 0 0
3 1 . E thyl A c r y la te  - 1998
3 2 . E th y len e  O x id e  - 1998
3 3 . F u r a n - 1 9 9 6
34 . H ep atitis B V irus (H B V ) - 2 0 0 3
35 . H ep atitis  C V iru s (H C V ) - 2 0 0 3
3 6 . H um an P a p illo m a v iru ses  (H P V ): S o m e  G en ita l-M u co sa l T y p e s  - 2 0 0 3
3 7 . Isop ren e -  1998
3 8 . L ead and Lead C om p ou n d  - 2 0 0 3
3 9 . M e th y le u g e n o l - 2 0 0 0
4 0 . M e th y l-t-B u ty l Ether (M tB E ) - 1998
4 1 . N a p h th a len e  - 2 0 0 2
4 2 . N ic k e l C o m p o u n d s - 1 9 9 8
4 3 . N ic k e l (M e ta llic )  and C ertain N ic k e l A llo y s  - 2 0 0 0
4 4 . o -N itr o a n iso le  - 1996
4 5 . N itr o b e n z e n e  - 2 0 0 2
4 6 . 6 -N itr o c h r y se n e  - 1996
4 7 . N itro m eth a n e  -  2 0 0 2
4 8 . I -N itro p y ren e  - 1996
4 9 . 4 -N itro p y ren e  - 1996
5 0 . P h en o lp h th a le in  - 1997
5 1 . S acch arin  -  1997
5 2 . S ilic a , C ry sta llin e  (R esp irab le  S iz e )  - 1998
5 3 . S m o k e le s s  T o b a c c o  -  1997
5 4 . S o lar  R ad ia tion  &  E xp osu re  to  S u n la m p s or S u n b ed s - 1997
5 5 . S trong In organ ic  A c id  M ists  C o n ta in in g  S u lfu ric  A c id  - 19 9 7
5 6 . S ty r e n e -7 ,8 -o x id e  - 2 0 0 0
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5 7 . T a m o x ifen  - 1997
58 . 2 ,3 ,7 ,8 -T e tr a c h lo r o d ib e n z o -p -d io x in  (T C D D ) - 1997
59 . T etra fl u oroeth y  1 en e - 1997
6 0 . 4 ,4 '-T h io d ia n ilin e  - 2 0 0 2
6 1 . T h io tep a  - 1996
62 . T o b a cco  S m o k in g  -  1997
6 3 . 1 ,2 ,3 -T rich lorop rop an e -  1996
64 . T r ich lo ro e th y len e  - 1997 , 2 0 0 0
6 5 . U ltra v io le t (U V ) R adiation , B road S p ectru m  and U V A . U V B , and U V C  - 2 0 0 0
6 6 . V in y l B rom id e  -  2 0 0 0
6 7 . V in y l F lu orid e - 2 0 0 0
6 8 . W ood  D u st - 2 0 0 0
6 9 . X -R ad ia tion  &  G am m a R ad iation  and N eu tro n s -  2 0 0 3

J a m e s o n  C W  C ontributor to  the fo llo w in g  N T P  R eport on C arc in o g en s B ack grou n d  D o cu m en ts:

1. A r is to lo c h ic  A c id  R ela ted  E xp osu res (2  C andidate S u b sta n ces) - 2 0 0 8
a. B otan ica l Products C o n ta in in g  A r is to lo c h ic  A c id
b. A r is to lo c h ic  A c id

2 . C ap tafo l -  2 0 0 8
3. o r th o -N itro to lu en e  -  2 0 0 8
4 . R id d e lliin e  - 2 0 0 8
5 . S tyren e  - 2 0 0 8
6 . C ob alt -  T u n gsten  C arbide; P ow d ers and Hard M eta ls  -  2 0 0 9
7 . G la ss  W o o l F ibers -  2 0 0 9

B O O K  C H A P T E R S

1. J a m e s o n  C W .  A n a ly tica l C h em istry  R eq u irem en ts for T o x ic ity  T e stin g  o f  E n viron m en ta l C h e m ic a ls , 
in C h em istry  for T o x ic ity  T estin g , pp. 3 -1 4 , B utterw orth  P u b lish ers, B o sto n , M A , 1984 .

2 . J a m e s o n  C W ,  R o llh e ise r  JJ, K uhn G O . S tab ility  D eterm in ation s o f  C h e m ic a l/V e h ic le  M ix tu res, in 
C h em istry  for T o x ic ity  T estin g , pp. 1 0 7 -1 1 4 , B utterw orth  P u b lish ers, B o sto n , M A , 1984 .

3 . K uhn G O , R o llh e ise r  JJ, S ch w orer  B A , J a m e s o n  C W .  M eth od s D e v e lo p m e n t for M ix in g  C h e m ic a ls  in 
R od en t F eed , in C h em istry  for T o x ic ity  T e stin g , pp. 5 9 -8 1 , B utterw orth  P u b lish ers, B o sto n , M A , 19 8 4 .

4 . M urrill E A , K uhn G O , R o llh e iser  JJ. J a m e s o n  C W .  A n a ly s is  o f  D o se  F eed  M ix tu res, in C h em istry  for  
T o x ic ity  T e stin g , pp. 9 1 -1 0 6 , B utterw orth  P u b lish ers, B o sto n , M A , 1984 .

5 . W o o d h o u se  EJ, M urrill E A , S te ltin g  K M , J a m e s o n  C W .  P rob lem s o f  T e stin g  C om m ercia l-G rad e  
C h em ica ls , in C h em istry  for T o x ic ity  T e stin g , pp. 3 1 -5 0 , B utterw orth  P u b lish ers, B o sto n , M A , 1984 .
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6. G raves S W , W o o d h o u se  EJ, S te lt in g  K M , J a m e s o n  C W :  B u lk  C h em ica l M an agem en t for ch ron ic  
T o x ic ity  S tu d ies , in H ealth  and S a fe ty  for  T o x ic ity  T estin g , pp. 2 2 1 -2 4 0 , B utterw orth  P u b lish ers, 
B o sto n , M A , 1984 .

7. H u ff  JE, M cC o n n e ll E E . H asem an  JK , B oorm an  G A . E u stis S L , S c h w e tz  B A , R ao G A . J a m e s o n  C W .  
Hart LG , Rail D P . C a r c in o g e n e s is  S tu d ies: R esu lts  o f  3 9 8  E xp erim en ts on  104 C h e m ic a ls  from  th e U .
S . N a tio n a l T o x ic o lo g y  Program , in L iv in g  in a C h em ica l W orld . O ccu p a tio n a l and E n viron m en ta l 
S ig n ific a n c e  o f  Industrial C a r c in o g en s, A n n a ls  o f  the N e w  Y ork A c a d e m y  o f  S c ie n c e s , V 5 3 4 , pp. 1 -31 ,
19 8 8 .

8. F ou ts JR. J a m e s o n  C W . H azard Id en tifica tio n . T h e First S tep , in P ro ceed in g s  o f  the  
N a tio n a l M in ority  H ealth  C o n fe r e n c e , A tlan ta  G A , D ece m b e r  1990 .

9 . J a m e s o n  C W , G oeh l TJ. C h em istry  R eq u irem en ts for the T o x ic o lo g ic  and C a r c in o g e n ic ity  E v a lu a tion  
o f  C h em ica ls , in th e  H an d b ook  o f  C a rc in o g en  T e stin g , S eco n d  E d ition , pp. 2 8 6 -2 9 7 . N o y e s  
P u b lica tio n s, Park R id ge , N J, 19 9 4 .

A B S T R A C T S /P R E S E N T A T IO N S

1. M a zzo cch i PH , J a m e s o n  C W ,  N ish iy a m a  T. C o m p etin g  P ro c e sse s  in the P h otoch em istry  o f  A lk y l  
Im id es. P r o ceed in g s  o f  the 178th N a tio n a l M e etin g  o f  th e A m erican  C h em ica l S o c ie ty , W a sh in g to n , 
D C , S ep tem b er 19 7 9 .

2. J a m e s o n  C W .  A n O v e r v ie w  o f  A n a ly tic a l C h em istry  R eq u irem en ts for T o x ic ity  T e stin g . P r o ceed in g s  
o f  the 183rd N a tio n a l M e e tin g  o f  th e A m erica n  C h em ica l S o c ie ty , L as V e g a s , N V . M arch 19 8 2 .

3 . J a m e s o n  C W , R o llh e ise r  JJ, K uhn G O . S tab ility  D eterm in a tio n s o f  C h e m ic a l/V e h ic le  M ixtu res. 
P ro ceed in g s  o f  the 1 83rd N a tio n a l M e etin g  o f  the A m erican  C h em ica l S o c ie ty , L as V e g a s , N V . M arch  
19 8 2 .

4 . J a m e s o n  C W ,  G riesh ab er C K , W h itm ire C E . E ffe c t  o f  G L P s on  C h em istry  R eq u irem en ts for  T o x ic ity  
T estin g . P r o ceed in g s  o f  the 183rd  N a tio n a l M eetin g  o f  the A m erican  C h em ica l S o c ie ty , L as V e g a s , 
N V , M arch 1982 .

5. K uhn G O , R o llh e ise r  JJ, S ch w o rer  B A , J a m e s o n  C W .  M eth od s D e v e lo p m e n t for M ix in g  C h e m ic a ls  
in R od en t Feed . P r o ceed in g s  o f  th e  183rd N a tio n a l M eetin g  o f  th e A m erica n  C h em ica l S o c ie ty , L as  
V e g a s , N V , M arch 1982.

6. M urrill E A , K uhn G O . R o llh e iser  JJ, J a m e s o n  C W .  A n a ly s is  o f  D o se  F eed  M ixtu res. P ro ceed in g s  o f  
the 183rd N a tio n a l M eetin g  o f  the A m erican  C h em ica l S o c ie ty , L as V e g a s , N V , M arch  1982 .

7 . W o o d h o u se  EJ, M urrill E A , B ro w n  R D ,  J a m e s o n  C W .  T h e P rob lem s o f  T e stin g  C o m m erc ia l G rade  
C h e m ic a ls . P r o ceed in g s  o f  the 183rd  N ation a l M e e tin g  o f  th e  A m er ica n  C h em ica l S o c ie ty , N V , M arch  
19 8 2 .
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8. G raves S W , W o o d h o u se  EJ, S te ltin g  K M . J a m e s o n  C W .  B u lk  C h em ica l M a n a g em en t for  C h ron ic  
T o x ic ity  S tu d ies. P ro ceed in g s o f  th e 183rd N a tio n a l M eetin g  o f  th e A m erican  C h em ica l S o c ie ty , Las 
V e g a s , N V , M arch 1982 .

9 . J a m e s o n  C W ,  C astro C A , K uhn G O , M urrill E A . Q u a lity  A ssu ra n ce  T ech n iq u es  for R eferen ce  
laboratory A n a ly s is  o f  D o sa g e  F orm u lation s. P ro ceed in g s  o f  the 184th N a tio n a l M e e tin g  o f  the  
A m erican  C h em ica l S o c ie ty , K an sas C ity , M O , S ep tem b er 1982 .

10. P a llas FE, D u S o ld  D E , M urrill E A , J a m e s o n  C W . H P L C  D eterm in a tio n  o f  B en z id in e  and its 
C o n g en ers  in D irect D y e s . P ro ceed in g s  o f  the 184th  N a tio n a l M eetin g  o f  the A m erican  C h em ica l 
S o c ie ty , K an sas C ity , M O , S ep tem b er 1982 .

11. R o llh e ise r  JJ, S te ltin g  K M , W o o d h o u se  EJ, J a m e s o n  C W . M icro co m p u ter  A p p lic a tio n s  in a 
B io a n a ly tica l C h em istry  L aboratory. P ro ceed in g s  o f  the 184th  N a tio n a l M e e tin g  o f  the A m erican  
C h em ica l S o c ie ty , K ansas C ity , M O , S ep tem b er 1982 .
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