
December” 15, 1980

The Honorable Wallace O. Green
Assistant Secretary Designate
Territory and International Affairs
United States Department of Interior
Office of the Secretary
h’ashington, D.C. 20240

Re: P.L. 96-205/RFP #14-01-0001-80-R-75

Dear Mr. Green:
(

Our office, along with several other law offices, have joined
together to represent the interests of various groups of people
from the Marshall Islands. Our clients include people from
atolls which were specifically named in P.L. 96-205 as well as
people from other atolls which were affected by the atomic test-
ing in the Marshall Islands. We represent people from the atolls
of Rongelap, Utirik, Enewetak and several of the other atolls.
We appeared at the hearing recently held by the Department of
the Interior in Washington, D.C., relative to the plans which
had been prepared pursuant to the captioned RFP. We questioned
the plans at that time. The Chairperson of the meeting, Mrs.
VanCleve, was kind enough to grant us permission to present
additional materials to you for your consideration in preparing
your report to Congress pursuant to the statutes.

Enclosed herewith you will find a document which recommends
additions to the health care proposal submitted by Loma Linda
University. We would appreciate your receiving this document
along with this letter as the additional documents which fall
within the permission granted.

We find the three reports to be contradictory. The report re-
lative to an education program, and the report relative to
future monitoring, are restrictive in their recommendations
solely to the specifically named atolls. The report relative
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to the health plan almost entirely ignores the separate prob-
lems of those named atolls and the other atolls which were
radiated by the testing.

Although the law specifically requires a program be developed
for monitoring the continuing radioactive affects on the named
atolls, “and other affected atolls”, the report restricts itself
solely to the named atolls. Such a system is self-defeating.
The only studies conducted so far indicate that all of the
Northern Marshall Islands thus far tested show lasting radia-
tion affects. For example, the Northern Marshall Islands
Aerial Radiation Survey of November and December of 1978 found
all of the atolls surveyed to be radioactive.

Only by monitoring the radioactive affects upon all of the atolls
could the scope of the monitoring plan required by the law be
determined. No attempt was made to do such monitoring, nor was
any attempt even made to devise a program of such monitoring.

Likewise, the educational program is similarly lacking. Although
the peoples of the named atolls are scattered amongst all of the
Marshall Islands, the educational program was aimed solely at
the named atolls. Obviously the purpose of an educational program
is to tell the affected people the facts so that they can xnake
intelligent informed determinations as to their future, and
also caq be warned about possible signs and symptoms which would
permit early detection of illness. If the progran is restricte~
to the named atolls, it fails to reach those who have been scat-
tered to the other atolls.

The medical and health care proposal, onthe other hand, almost
completely ignores the affects of the testing even upon those
persons of the named atolls, and in its zeal to develop a health
care plan for all of the Marshall Islands, does not propose any
program to further one of the major aims of P.L. 96-205, the
discovery and treatment of those problems -used by the nuclear
contamination. In this regard it does almost the same as the
other two studies, it ignores special problems caused by the
contamination, whereas at least the other two studies recognize
problems exist. We represent people who have already had
surgical intervention for thyroid problems, not only from the
named atolls, but from Wotje, Ailuk, Maloelap, Likiep, Mejit,
Ailinglaplap, Namu, Woto, Majuro, Jaluit and Kwajalein amongst
others. Our health care authorities inform us that one thyroid
removal amongst a population of the size of the Marshall’s
might be explainable, two would be an epidemic, and the dozens
which we have observed there can be explained by nothing other
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than the intervention of a causation factor such as the radio-
active contamination associated with the atomic testing. This
is the problem which was addressed by P.L. 96-205, and has not been
addressed adequately by the studies ~f

Another area of concern to our clients
will monitor, educate and care for the
Islands. They are understandably less
system as it has been devised so far.
only added fuel to their fear that the

any of the-three group$.–-

is the question of who
people of the Marshall
than pleased with the
The present reports have
United States rnavbe

prepared to continue to ignore the problems caused by tie test-
ing, continue to fail to properly monitor all of the atolls to
determine the results of that testing, and continue to fail to
provide proper health care to the victims of that testing. Such
fears are not historically without support, in the Au~ust, 1980,
report on health affects of low level radiation sust-alned as a
result of the nuclear weapons testing program conducted by the
United States government within the United States, a report
prepared by the Committee on International and Foreign Commerce,
the conclusion reached there notes the less than honest hand-
ling of health effects information by the A.E.C. The report also
suggests that ‘similar problems can best be avoided in the
future if the responsibility for protecting the people is given
to an agency whose main mission is to assure public health, not
to advance nuclear development.” We likewise feel that the
responsibility for the monitoring, education and health care
plans in the Marshalls should not be given to the Departments
of Energy and/or Defense. We believe that they have a conflict
of interest. If any plan is to work in the Marshall Islands,
it should have the support not only of the United States govern-
ment, but also of the Government of the Marshall Islands and of
the people of the Marshall Islands. Only if the government and
people of the Marshall Islands participate willingly in a plan
which they enthusiastically support can any plan hope to begin
to undo the terribly wrongful devastation that was wreaked upon
these islands and peoples by our atomic testing program.

In summation, we believe that all three reports which
were submitted pursuant to the request for proposal are totally
inadequate to carry out the intent of Congress. If they are
to be used at all, the monitoring and education reports must
be expanded to include all other affected atolls and peoples.
If the health care plan is to be used at all, it must be totally
revised. Those proposing such a plan must recognize the results
of the testing upon the health of the persons affected and of
their offspring. Special programs must be provided for them,
while at the same time taking care of other health problems
caused by societal dislocations, dietary changes and other in-
direct affects.
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We wish to thank you again for the opportunity to present
these brief thoughts. We hope when the proper future studies

,.
.7

are done that we will once again be afforded the opportunity
.,

to comment on them, and that our comments can be more favor-
able at that time.

.
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cc: Richard D. Copaken
Jonathan Weiscall
Theodore R. M;tchell
Richard F. Gerry
Gordon A. Stemple
Dr. Hector P. Blejer
Gerald C. Sterns
William P. Camusi
Edwin C. Martin, Jr.
Frederick M. Baron

.
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A Health Care Proposal For The Marshall Islands was submitted on

3 Decembe”r 1980 to U. S. Department of the Interior by Loma Linda

University School of Health in response

RFP #14-01-0001-80-R-75.

This law directed the Secretary of

“Provide for the People of the

Enewetak, Ronqelap, and Utirik

of such other atolls as may be

have been exposed to radiation

to Public Law 96-205 and

the Interior to:

atolls of Bikini,

and for the people

found to be or to

from the nuclear

weapons testing program, a program of medical care

and treatment and environmental research and

monitoring for any injury, illness, or condition

which may be the result directly or indirectly of

such nuclear weapons testing program.”
.

In addition, the law directed that the plans for that

program set forth :

“An integrated, comprehensive health care program

including primary, secondary and tertiary care with
.

special emphasis upon the biologic effect of ionizing

radiation. “

The Department of the Interior (DOI) awarded the contract

for the RFP to Loma Linda University and upon further clarification

stipulated that the contractor prepare two health plans, as

follows:
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1.

2.

“Comprehensive Care (primary, secondary, and tertiary)

for the peoples of Rongelap, Utirik, Bikini, and

Enewetak) ,“

“Comprehensive Care as in 1..., plus comprehensive

care for the peoples of all other atolls of the

Marshall Islands.”

The contractor submitted to DOI a health care proposal for

an “Integrated, comprehensive health care program” with respect

to all the peoples of the Marshall Islands. The proposal addresses

health care, health care administration, and hospital administration

in a comprehensive manner. AS such, the proposal does address the

general care and needs of all the !larshallese but it does not

positively address the radiation related health care needs of those

Marshallese who “may be found to be or to have been exposed to

radiation ~rom the nuclear weapons testing program” nor does it

provide “a program of medical care and treatment. .. for any injuryl

illness or condition which may be the result directly or indirectly

of such nuclear weapons testing program.” In other words, the Loma

Linda Proposal does not present an integrated preventive medical

program for radiation related health effects ~and diseases.

Cancer of the breast, lung and thyroid, and of lymphatic tissues,

as well as leukemia are well known adverse health effects of ionizing

radiation. Other adverse health effects include genetic or muta-

tional outcome, and reproductive effects. Also, radiation is be-

lieved to have a causal relationship in the production of other major

human health problems, namely heart disease and possibly, aging.

Tables 4 and 5 in the Loma Linda Proposal display data which are

strongly suggestive that such radiation related adverse health effects

2.
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may be occurring in the Marshallese. In Table 4, of the 17 lead-

ing causes of death in the Marst.all Islands, 1974 to 1976, cancer

and cerebral vascular diseases are tied as the two leading causes

of death. Prematurity is the third leading cause of death.

Congenital defects accounted for 3.3% of all deaths, indicating

the substantial severity of these defects. In Table 5, prematurity,

with 22.3%, ranks first among the causes of death in children of

ages O to 4, 1974 to 1976, and congenital defects and birth related

injuries, second with 19.4%, for a combined total of 42% of all

deaths. Section V of the report states that “People of Rongelap

and Utirik have significantly increased thryroid pathology, undoub~

edly radiation related, and manifested by hypothyroidism and an

increase in both benign and malignant thyroid tumors.” It also

adds that “There is the possibility of other radiation related

diseases in the Rongelap population (e.g. leukemia).” It is

surprising, therefore, that the Loma Linda Report states in the

introduction to Section XII “It is increasingly evident that the

actual health impact of radiation on even the most directly

affected is minimal. This not only further complicates any attempt

to distinguish tiese individuals from others, -but also raises the

question of the need for maintaining this distinction. In many

respects, the categorical separation of the affected and non-

affected groups appears to be primarily a political issue.”

In part B of the same section, the statement is made that

“It is medically impossible to distinguish in any particular in-

dividual whether a disease complex or symptom is radiation related

or not. Epidemiological studies over time on groups of people

can.establish increased incidence of particular problems, but this



‘ e~?idence is not particularly helpful in decidinq specific causation

in any individual.” Both of these statements are incorrect. First,

it is well known that epidemiologic studies have documented that

radiation not only causes cancer hut also that radiation causes ~

cancer of specific histologic type.

In fact, there can be little doubt that, under a wide variety

of circumstances, ionizing radiation is carcinogenic and leukomogenic

in humans. This conclusion is supported by numerous epidemiologic

studies conducted among human populations which have experienced a

diversity of exposure to radiation. Epidemiologic studies of

uranium miners exposed to alpha and gamma radiation have demonstrated

a large excess of bronchogenic cancer. In addition, these studies

have demonstrated a preponderance of a specific histologic type of

cancer, viz small cell undifferentiated carcinoma, when compared to

the general population. 12pidemiologic studies of the survivors of
.

the atomic bomb explosimsat Hiroshima and Naqasaki provide reliable

data on the carcinogenic effects of whole body exDosure to gamma rays

and neutrons. Among those individuals, an excess of lung, thyroid

and breast cancer, as well as leukemia, has been demonstrated. This

excess of leukemia was shown to be predominantly of the myelogenous

and granulocytic type. Conclusive evidence that therapeutic radia-

tion can be carcinogenic and leukomogenic comes from studies of

patients irradiated for ankylosing spondylitis, thymic enlargement

and gynecological disorders. In like manner, epidemiologic studies

have shown that radiologists exposed to radiation have an excess of

leukemia when compared to other physicians not so exposed.

4.
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With regard to the methods of early diaqnosis and medical

treatment of cancer, The National Cancer Institute recently has

reported major gains in survival. Specifically, leukemia and

breast cancer are among those cancer sites which show the greater

gains in survival following therapy.

In light of these facts and because cancer is the leading

cause of death amongst the Marshallese, the health care plan for

the Marshall Islands must include an intensive cancer control

program. This cancer control program should include, as a minimum,

the follok:ing elements:

1. A Cancer Reqistry. Current estimates of morbiriity and

mortality in the Marshall Islands come primarily from

hospital discharge and clinic sick call data. Efforts

should be made to ensure complete reporting of all can-

cers. Only by such a registry system can the full

extent of cancer incidence and cancer control be fully

evaluated.

2. Cancer Screeninq. Xhis element should be directed

toward the early diagnosis of radiation t~$ated cancer,
.

i.e. breast, lung, lymphatic and thyroid cancer, as well

as leukemia.

In addition, the health care proposal must include a proqram

of genetic screening. This should entail studies involving large

scale genetic analysis of the Jfarshallese and also more diversified,

specific studies of those exposed to radiation. Results from both

of these efforts would contribute significantly to the interpretation

5.



of and correlation with isolated findings. Presently, genetic

screening techniques should be regarded as the best instrument

for detecting genetic injury at a stage when corrective action

can be taken for the benefit of effected individuals.

The

1.

2.

3.

4.

5.

following genetic screening techniques are recommended:

Establishment of a Birth Defects Registry.

The establishment of birth defects registry is necessary

to document and systematically classify all congenital

abnormalities foreign to the Marshall Islands.

Cytouenetic Monitoring of Ex~osed Population.

Cytogenetic monitoring of exposed population should

be performed as was done in studies of the atomic bomb

survivors of Hiroshima and Nagasaki. As in the

Japanese studies, comparisons should be made with

chromosomal aberration frequencies and cancer in-

cidence in order to identify high risk groups.

Establishment of a Genetic Counsellinq Program.

Genetic counseling should be made available to all
.

the Marshallese, so that they can assist medical

scientists to better investigate radiation effects.

Analysis of Anniotic Fluid.

Amniotic fluid analysis should be performed in all

high risk pregnancies for the prenatal cletection of

radiation effects.

Chromosome Monitoring o~ ~~ewborns.

Chromosomal monitoring of all newborns would allow

for the direct determination of the extent of increased

incidence of genetic abnormalities.
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DANTE J. PICCIANO, Ph. D. December 14, 1980

With respect to all the peoples of the Marshall Islands, the

Loma Linda University Health Care Proposal is an “Integrated, com-

prehensive health care program,” which addresses health care,

health care administration, and hospital administration in a com-

prehensive manner. However, for radiation-related health effects

and diseases, the Loma Linda Proposal does not present an integrated

preventive medicine program.

It is recommended that the Loma Linda Proposal be enlarged to

include both the study of the most obvious health effects of radiation

exposure -- namely, cancer, uenetic or mutational outcome, and re-

productive effects -- and the corresponding preventive measures associ-

ated with these public health problems.

Radiation is capable of adversely interacting with the human

organism and, as such, presents an increased risk of damage to in-

dividuals who are exposed. Radiation interacts with and causes

permanent changes in the individual’s genetic material or genetic

processes. Thus, radiation is a known mutage~, and mutagens are

believed to play a causative role in four major human health problems:

1. Hereditary Defects (ranging from minor physical deviations

to severe mental retardation);

2. Cancer;

3. Heart Disease and, possibly, aging (atherosclerosis).

After a mutation has occurred, one of three results is possible:

1. The mutation can be repaired:

2. The mutation can lead to cell death; or

- 3. The mutation can persist through cell division.
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It is the last result that is of the greatest concern, because

cell divis”ion results in increasing the population of new cells.
If the

mutation occures in somatic (body) cells, there are three possible

outcomes: Mutation in the somatic cells of embryos may lead to

embryo death ( spontaneous abortion or miscarriage) , or embryopathy

(abnormal development), whereas mutations in adult tissues are

believed to result in malignancies and are possibly involved in the

aging process. Finally, mutations in gametic cells can lead to ab-

normal gametes (eggs ~r sperm cells) or sterility, both of which are

forms of reproductive toxicity. If the mutant gametes are viable,

the subsequent fertilization can result in embryo death, embryopathy,

or some hereditary effects.

The Loma Linda Proposal presents suggested evidence of radiation-

related effects in the Marshallese. As seen in Table 4 of the Pro-
.

posal, of the 17 leading causes of death in the Marshall Islands,

1974 to 1976, cancer is tied with cerebrovascular diseases as”the

leading cause of death. Prematurity (a form of embryopathy) is the

next and third leading cause of death. In addition congenial

defects accounted for 3.3% of all deaths, indicating the substantial
.

severity of these defects.

At present, the greatest need is both for studies involving

large scale genetic analyses of the Marshallese and for more diversi-

fied, specific studies of those exposed. Results from both of these

efforts would contribute significantly to the interpretation of and

correlation with isolated findings. Presently, genetic screeing

techniques should be regarded as the best instrument for detecting

genetic injury at a stage when corrective action can be taken for the

benefit of affected individuals.
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The folloh’ing specific genetic screening techniques are

recommended:

1. -Establishment of a Birth Defects Registry.

The establishment of a birth defects registry is

necessary to document and systematically classify

all congenital abnormalities foreign to the Marshall

Islands.

2. Cytogenetic Monitoring of Exposed Population.

Cytogenetic monitoring of exposed populations should

be perform-ed as was done in studies of the atomic bomb

survivors of Hiroshima and Nagasaki. As in the

Japanese studies, comparisons should be made with

chromosomal aberration frequencies and cancer in-

cidence in order to identify high risk groups.

3. Establishment of a Genetic Counsellinq Program.

Gbnetic counsel-ling should be made available to all

the ?4arshallese, so that they can assist medical

scientists to better investigate radiation effects.

4. Analysis of Amniotic Fluid.

Amniotic fluid analysis should be performed in all

high risk pregnancies for the prena~al detection of

radiation effects.

5. Chromosome Monitoring of Newborns.

Chromosomal monitoring of all newborns would allow

for the direct determination of the extent of increased

incidence of genetic abnormalities.

3.
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DR. JOSEPH WAGONER, S.D.Hyg. December 14, 1980

Loma Linda University School of Health submitted to DOI a Mar-

shall Islandshealth care plan. While that plan does address the

general health care needs of the people of the Marshall Islands,

it does not positively address the needs of those people with

re~ard to illnesses which are kitown to be associated with radi-

ation. As such, the plan for the people of the Marshall Islands

should be enlarged to include health care activities specifically

directed toward carcinogenic, genetic and reproductive effects.

There can be little doubt that under a wide variety of circum-

stances, ionizing radiation is carcinogenic and leukemogenic in

humans. This conclusion is attested to by numerous epidemiologic
*

studies conducted among human populations experiencing a diver-

sity of exposure to radiation. Epidemiologic studies of uranium

minors exposed to alpha and gamma radiation have demonstrated a

large excess of bronchogenic cancer. In addition, these studies

have demonstrated a preponderance of a specific 1 ;tologic type

of cancer, i.e., small cell undifferentiated “carcinoma, when

compared to the general population. Epidemiologic studies of the

survivors of the atomic-bomb explosions at Hiroshima and Nagasaki

provide reliable data on the carcinogenic effects of whole body

exposure to gamma rays and neutrons. Among those individuals,

an excess of lung, thyroid and breast cancer, as well as leukemia,

has been demonstrated. This excess of leukemia was shown to be

predominantly of the myelogenous and granulocytic type. Conclu-
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sive e~~idence that therapeutic radiation can be carcinogenic

and leukemogenic comes from studies of patients irradiated for

ankylosing spondylitis, enlargement of the thymus, and gynecolo-

gical disorders. In like manner, epidemiologic studies have

shokm that radiologists have an excess of leukemia when compared

to other physicians.

These epidemiologic studies document that radiation not only

causes various forms of cancer but also causes cancer of a

(radiation) specific histologic type.

With regard to the benefits of cancer screening, early diagnosis

and early medical treatment, the National Cancer Institute

recently has reported major gains in survival. In fact, leukemia

and breast’cancer are among those sites of cancer showing the

greatest gains in surtival following therapy.

In light of these facts and because cancer is the leading cause

of death amon~ the Marshallese, the health care
.

plan for the Marshall Islands must include an intensive program

of cancer control. This cancer control should include, as a

minimum, the following elements:

1) A Cancer Registry. Current estimates of morbidity and

mortality in the Marshall Islands came primarily from

hospital discharge and clinic sick call data. Efforts

should be made to ensure complete reporting of all

cancers. Only by such a registry system can the full

-2-
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extent of cancer incidence and cancer control be fully

evaluated.

2) Cancer Screenin~. A program should be directed toward

the early diagnosis of radiation-related cancer, i.e.,

breast, lun~, lymphatic and thyroid cancer as well as

leukemia.

-3-
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Dante James Picciano

PRIVACYACTMATERIALREMOVED

TELEPHoNE
NUMBER :

BORN : .—..—
Palmerton, Pennsylvania

DEGREEs:

PROFESSIONAL
EXPERIENCE:

.

.

1966,

1969,

1973,

1980,

1979,

1978-19f9,

1974-1978,

1974,

1973,

1970-1973,

1970-1972,

Bachelor of Science, Zoology
George Washington University

.

Master of Science, Zoology.
George Washington University

Doctor of Philosophy, Genetics
George Washington University

.
Scientific Director, Biogenics
Corporation, Houston, Texas.

Director, Genetic Toxicology Center,
Inc. , Vienna, Virginia.

Deputy Director, Office of Carcinogen
Identification and Classification,
Occupational Safety and Health
Administration, Washington, D.C.

Head, Medical Research Group,
Department of Occupational Health and
Medical Research, Dow Chemical USA,
Freeport, Texas. ●

Postdoctoral Training in Biochemistry,
National Heart, Lung and Blood
Institute, Bethesda, Maryland.

Postdoctoral Training in Experimental
Embryology, Oxford University, England.

Doctoral Training in Genetics, National
Heart, Lung and Blood Institute,
Bethesda, Maryland.

Consultant, Cytogenetics Laboratory,
Children’s Hospital, Washington, Doca .
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1967-197C, Chief Technologist, Cytogenetics

Laboratory, Children’s Hospital,
Washington, D.C.

APPOIN~ENTS : 1978, Associate Professorial Lecturer in
Biological Sciences, George Washington
University, Washington, D.C.

1978, Adjunct Associate Professor of Genetics,
George Washington Unlverslty,
Washington, D.C.

1978-1979, Liaison Member, U.S. Department of
Health, Education, and Welfare Sub-
committee on Environmental Mutagenesis,
National Institute for Environmental
Health Sciences, Bethesda, Maryland.

1976-1980, Visiting Lecturer, Principles and
Practice of Genetic Toxicology,
University of Texas Medical Branch,
Galveston, Texas.

.

MEMBERSHIPS :

AWARDS :

RESEARCH
INTERESTS:

1975-1978, Adjunct Assistant Professor of Cell
Biology, Baylor College of Medlclne,
Houston, Texas.

*

American Association for the Advancement of Science
American Society of Human Genetics
Environmental Mutagen Society
Society for Occupational and Environmental Health
Society of Sigma Xi

1975, Outstanding Employee, Departments of
Industrial Health, Preventive Medicine,
and Biomedical Research, Dow Chemical
USA, Freeport, Texas.

1969, Sigma Xi Award for Outstanding Research
in the Biological Sciences, George
Washington University, Washington,D.C.

--?

Human Cytogenetics
Chemical Mutagenesis
Genetic Toxicology--
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PROFESSIONAL EXPERIENCE (EXPANDED):

19eo

As Scientific Director of the Biogenics Corporation, Houston,
Texas, I was in charge. of the toxicology, clinical genetics
and basic research divisions. We provided expertise in the
performance and conduct of genetic toxicology and clinical
genetic research for government, industry, and the medical
professionals. We were also involved in the investigation of
the application of basic genetic discoveries for public util-
ization and the production of products for use in genetic
research, e.g., fetal bovine serum and enzymes.

1979

As Director of the Genetic Toxicology Ce?ter, Inc., Vienna,
Virginia, I was responsible for the supervision and conduct
of the research, laboratory, and consulting services. We pro-
vided authoritative research and consultation in genetic and
reproductive toxicology to both government and industrial
health spec~alists and other professionals engaged in the
development of health decisions. Laboratory responsibilities
included the supervision of cytogenetic studies on human blood
cells or sperm, the chromosomal analysis of prepared slides
of blood or bone marrow of animals, selection of study pop-
ulations, collection of samples and pertinent medical hist-
ories, microscopy and photomicroscopy, statistical analysls
of data, and interpretation of results.

1978

As Deputy Director of the Office of Carcinogen Identification
and Classification, Occupational Safety and Health Administra-
tion, U.S. Department of Labor, I served as the Senior Genetic
Toxicologist for the Occupational Safety and Health Administ-
ration. In this capacity, I provided authoritative consultat-
ion in genetic toxicology related to the identification and
classification of industrial agents concerning carcinogenicity,
mutagenicity, and teratogenicity. In addJtloc, my duties and
responsibilities included providing professional assistance,
advice, and leadership to occupational health decisions part-
icularly on subjects involving identification and classifica-
tion of carcinogenic agents. I also participated as Senior
Oncologist in liaison with other agencies concerned with the
cause and prevention of cancer.
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1974-1976-

1 was Head of the Medical Research Group, Department of Occup-
ational Health and Medical Research, Dow Chemical USA, Freeport,
Texas. The primary effort of my group was the cytogenetic mon-
itoring of chemically-exposed workers as a means of detecting
persons in contact with mutagenic/carcinogenic agents. I super-
vised the research of eight technicians, and we screened over
1,000 workers annually (5,000 workers total). Other Projects
re~’olved around our ability to detect mutagenic/carc~noqenic
co-pounds in animal test systems and the development of addit-
ional genetic test systems. I also supervised collaborative
research projects with several universities.

1?73-1974

Postdoctoral Training in Biochemistry in the Molecular Hemato-
logy Branch, National Heart, Lung and Blood Institute, National
Institutes of Health, Bethesda. Maryland: Training included
the study of cell-free transcription of mammalian chromatin,
the mechanism of action of ribonucleic acid-directed deoxyribo-
nucleic acid polymerase (reverse transcriptase), ribonucleic
acid-deoxyribonucleic acid hybridization studies, nucleic acid
sizing techniques on polyacrylamide gels, and the cYto9enetic
evaluation of human marrow-mouse erythroleukemia hybrid cells.

●

1973 .

Postdoctoral Training in Experimental Embryology in the Depart-
ment of Zoology, Oxford University England” Trainin9 included
the study of the recovery, isolation and culture of mammalian
eggs at varying stages of development.

1970-1973

Doctoral Training in Genetics in the Moleculzrr Hematology Branch,
National Heart, Lung and Blood Institute, National Institutes
of Health, Bethesda, Maryland= Training included the prepara-
tion of rabbit reticulocyte and liver ribosomes, the corres-
ponding protein synthesis initiation factors, globin messenger
ribonucleic acid, E. coli and rabbit transfer ribonucleic acids,
reticulocyte aminoacyl-transfer ribonucleic acid synthetases:
investigation of molecular weight estimations by gel filtration
chromatography, sucrose density gradient centrifugationt protein
and nucleic acid content determinations: study of eukaryotic
protein biosynthetic initiation and elongation factors, and
ribosomal-bound protein kinase: and the examination of the
tissue specificity of the protein synthesis initiation factors.



.
,,

.

-5-

1970-1972

Employed as Special Consultant, Cytogenetics Laboratory, Depart-
ment of Neurology, Children’s Hospital, Washington, D.C. Consul-
tative responsibilities were directed toward the functioning
of the cytogenetic program as outlined when employed as Chzef
Technologist.

1967-1970

Employed as Chief Technologist, Cytogenetics Laboratory, Depart-
ment of Neurology, Children’s Hospital, Washington, D.C. I
directed the operation of the clinical cytogenetic program in-
cluding the supervision of three technicians and a research
medical student. Major responsibilities included the acquisition
of biopsies, clinical analysis of patient data, tissue culture
preparations, slide preparations, photomicroscopyt and cYto-
genetic analysis. Other responsibilities included the direction
of buccal smear studies, cytogenetic evacuation of amniotic
fluid, initiation of fibroblast tissue culture from necroscopic
samples, autoradiographlc analyses, and dermatoglyphic studies.
Peripheral teaching responsibilities included lecturing to
nurses, medical students, and house staff, and graduate courses
in the Department of Obstetrics and Gynecology, George Washing-
ton University Medical School, Washington, D.C.
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