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MINUTES OF THE ADHOC VACO ADVISORY COMMITPLE ON HERBICIDES
MEBETING Of JULY 7, 1978
B10 VERMONT AVE. N.W.
WASHINGTON, D.C,

1. Attendance

Membeuvs:

Gervit W.H, Schepers, ®.D., Sc.b., Medical Service,
VACGO, Chairman '

Richard Levinson, #.D., Deputy ACHMD for Professional
Scrvices

William J. Jacoby, Jr., M.D., Director, Medical Service
VACO

John J. Castellot, M.D., Deputy Director, Medical
Service, VACO

Lawrence Hobson, M.D., Ph.D, Deputy Divector for
Rescarch and Development, VACO

Abraham Dury, Ph.D, Consultant Lo Medical Service,
VACO

Philip €. Keavney, Ph.D, Office of the Secretary for
.8, Dept. of Agriculture,

Carolyn OfLutt, M.8,, Dioxin Project Managet,
Envivonmental Protection Agency

Donna Kuroda, Ph.D,, beological Bffects Division,
Environmental Protectiun Agoncy

tfans Falk, Ph.D., Associate Divector, Health Bazarad
Assessment, National Institute of Environmental
flealth Sciences

Cipriano Cueto, Ph.D., Divector, Pesticides Program,
National Cancer Institute.

Joseph A, Thomasino, M.D., Aberdecen Proving Grounds,
Major, Mc, 1.5, Army

Charies Peckarsky, L.L.B., Birector, Compensation and
Peopnsion Service, VACO

Marjorie Williams, M.D., Divector, Pathology Service,
VACQO

Johan Bayev, Office of Surgeon GoneraI Colonel, MC
U.8. airforce. .

Cong ulLdﬂLS‘

Ben B. Holder, M.D., Medical Director, DOW Chemical
Company, Midland, MI

Walter W, Molvin, M.D,, Sc. D.y Professor of Environ-
mental Health Sciences, Colorado State University

Visitors:

Hank Spring, Kepresentiq Congresman S. B, McKinnhey
Jim Michie, Representing Sonator E. Kennedy



2, Dr. Schepers introduced the members of the committee and

explained the manncr in which it came into being.

Inanthorizing

th committee the Chief Medical Director required it to explore

the following:

a.}) The potential adverse effects on vetevans of
defoliants used in Vietnam and to assess the
symptoms and signs associated with those effects.

b.) Methods for diagnosing and treating adverse
health effects of defoliants,

¢.) Approaches through which the VA might
discover the prevalence of adverse effects of
defoliants used in Vietnam on its patient
population, The CMD further expected the
Committee to accomplish its task within one vear,
to preare interim reports and a final report.

Dr, Schepers outlined the mannev in which VACO
became involved with the herbicide problem since
March 1978 and the steps which have been taken,
About 500 claims have been lodged with vegional
offices of the Department of Veterans Benefits.

An almost equal number of Vietnam Veterans have
also applied for medical examinations., Since only
a minority of VA health care specialists is
skiliful in the discipline of toxicology a brief
brochure (Appendix A) was prepared and sent to all
health care facilities., Intevim telephonic and
written ovientation also was provided for these
HCFs concerning administrative aspects of managing
veterans who claim exposure to potentially toxic
chemicals. A final version of this directive is
currently being reviewed by VACO deparbtmental
chiels., A copy will be mailed to members of the
compittee. The CMD also created a VACO Steering
Committee to deal with inter-service issues on
this problem. The steering committee submitted
the questions listed in Appendix B,

3. Du. Levinson veviewed the perspectives of the Office of
Lthe ACMD for Professional Sevvices concerning the herbicide
issuc, He pointed out that the VA has traditionally managed
onjy discase of blological origin and that it has only
recently become involved with discases of envivronumental
etioloyy such as radiation cffects, ashestos exposure and
now hetbicides. Tho need fov education of the HCF staff is

apparent.,

Fducalion of patients is equally important,



particularly because environmentally caused diseases are
potentially proeventable,  Theve may be specific areas which
will require more rescavch, and perhaps vescarch which the
VA should sponsor ov accomplish, The delibevations of the
committec should address these lssues,

4. Duv. bury provided highlights of his reviews of the
Literature on herbicides and promised to provide a written
summary. e roeferred to the work of Captain A. Young of the
USAY who has summarized numerous publications. This report
stitl is being evaluated by the USAF priov to its release.

Dr., Dury rveported thal in bolh expeviments with aniwmals and
experience with human subjects accidentally exposed to
hevbicides short term toxicity eflects are on vecord. There is
considerable disagreement concerning long term or delayed
adverse health effects. Both the dosage and the duration of
exposure {nflucnce the geverity and type of health effects
elicited in animal experiments. Little iIs known about any
adjuvant or neutralizing action of mixtures of herbiclides.
Health efiects have been rvecovded for animols and man with
respect Lo symptoms, gross pathology, biochemical responses,
and histological changes, The best information about human
subijects devives {rom the DOW experiences with inadvertent
exposuros,.  Other information is suggested by the Missourd
horse farm accident and the Glohbe Arizona event., There is
cvidenve that dioxin at the 10 ng/kg level and 2,4,5-T at 500
ppt may induce fetoLoxicily, teratogenesis and carcinogenesis
in experimental rodents.  Theve may be veceptor site inhibition
so that delayed indivect cffecis may become possible. Theve is
no yvecorded evidonce of this for man,

5. Du, Holder pointed oat that {t is important to distinguish
between the health effects of individual herbicides and thelir
contaminants.  These chemicals ave not necoessartily capable of
the same blological action. %Phis 1s especlally true for the
diaxing, of which there are many variants. The 2,3,7,8~
Letrachiorodibenzo-para-dioxin (FCLL) appears to be the most
toxic.  Some of the misundevstanding about the toxicity of
dioxin strems from failure Lo differentiate one dioxin type
from another,  PFor the Vietnam War herbicide issue, the proper
dioxin (TCHD)Y ts of relevance. 14 also is important to
tealize that not all herbhicides contain dioxing and, when
present, the dioxin is not always in the same amount. The
2,4,5%-1 supplied to the military during the Vietnam War had
voncentiations of TCHN varying from one parvt-per-million {(ppm)
to about 50 ppm.  The phenoxy herbicide was a standard grade
agriculiuval product.  Since the war, chemical manufacturing
techniques have improved so that current batches of phenoxy
herbiclides tend to have much less dioxin cantamination., Most



of Dow's experience with human subjects and much of their
toxiceology work on animals goes back many vears. Dow has been
studying these phenoxy herbicides for the past 36 years.

Theiv main human experience involving over-exposure to TCDD
leading to symptoms commenced during 1965 when about 60
employees recelved excessive exposure to TCDD in a trichleoro-
phenel vlant,  No 2,4,5-7 was involved, These 60 employcees
developed chloracne., Two individuals developed some
depression, but all recovered, There was no lost time. It is
the concensus of world experts that symptoms from TCDD
toxicity does not occur in the absence of chloracne. For this
reason, it seems doubiful whether Vietnam War vetevans, who never
developed chlovacne at the time of exposuve in Vietnam, 4id or
will show signs of othevr disease., Little TCDD in Globe and no
2,4,5T in dissouri or Seveso agaln remind that one must not
group chemicals, but must relate to specific materials. In a
response Lo a guestion by Dr., Queto, Dr. Holder affirmed that Dow
1s studying possible human reproductive effects Lrom TCDD and has
completed some kavyotyping on a 2,4,5-T population.

&, Dv. Falk has had considerable experience with animal experi-
mentat ion, but no direct involvement with buman subjects, The
chemicnl structure of herbidides may determine the toxleiby
depending, in case of the esters of 2,4,5~T, on the ecase with
which they can be mebtabolized. The position of the chlorine
atoms also may alter toxicity., This applies similarly to the
impurities in 2,4,5-7 and iits esters which have different
potencies depending on whether the chlovine atoms on the dibenzo—
p-dlioxins ave located in critical positions.

Barly expeviments were carried out with the acid which was
contaminated with neavly 30 ppm of the tetrvachlorodibenzodioxin,
giving rise to teratogenlcity in mice and rats, When purified
2,4,5-T was used, the tevatogenicity with regard to the kidney
disappeared, which was lavgely due to the dioxinsg hut remained
neticeable regarding clefi palates in mice. With regard to rats,
tervatogenic potency declined considerably. This susceplibility
of the mousa to 2,4,5-7T (pure} in producing malformed offspring
appears to be unigue because subsequent studies in other species
like the vabbit, the sheep, as well as, the rat produced lLittle
evidence of Levalogenicity.,

Agent Orvange consists of the n-butyl esters of 2,4-D and 2,4,5-T
in equal amounts and was also studied for leratogenicity in mice.
[t did not produce as much toxicity as its two components when
tested separately although this finding 1s hard to interpret. It
suggosts that the two agents together ave not showing enhanced
toxicity.,



The tevatogenic activivy of 2,4,5~7T was first observed by

Dr. Courtney, who had obtained a sample of 2,4,5-T which was
coataminated with 2,3,7,8~tetrachloro~p-dioxin. When it was
pointed out that the impurity was not present in most of the
samples of 2,4,5-7 and was i{tself highly toxic¢, additional
studies were cavried out Lo evaluate 2,4,5~T as distinct from
its impurities for tevatogenicity. It turned out that the
"dioxin" tmpurity was Levatogenic and that the purified 2,4,5-T
was without coffect in the rat but was sLill producing malforma-
tions in the mouse. The dioxin, however, produced kidney
anomalies in Lhe rat and the mouse. Because of the difference
in response of mice and rats to 2,4,5~ in the absence of
dioxins, 1t is of importance to learn that in other laboratories
2,4,5F produces no malformations in the rabbit and in sheep.
In a study by Collins and Williams impuvre 2,4,5~T was
tevatogenic in the Syrian hamster which scemed to be a function
of the impurity present in the sample., King, et al. confirmed
that purified 2,4,5~TF and 2,4-D did not produce malformations
in the vat and studies ia the chick embryo d4id not produce
evidence of teratogenicity that was c¢lear cut. The teratogenic
effect of 2,4,5" In mice when the content of the dioxin was
less than 0.1 ppm was reported by Roll confirming that in the
mouse indeed the puve 2,4,5~T was active, Khera and McKinley
studied 2,4,5-% and 2,4-D as well as certain esters of these
herbicldes in vats and obseorved malformations at comparatively
high dose levels. Similar studies on esters were also carried
out by Courtney in Ch=-1 mice and fetotoxicity as well as
teratogeniclty was obscrved for each one of the compounds. The:
solvent secmed to make a contribution in altering the toxicity.
Courtney also carrvied out several studies to dermine the
distuvibution of 2,4,5~T between the pregnant animal and its
fetuses in the mouse a3 well as the rat to clarify the
difference in toxicity.

7. Pr. Melvin said that mention frequently is made ©f the Globe
and Missourl episodes, about which there is some doubt with
respect to the vole of dioxin. A much better documented event
occurred at Natro, West Virginia, during 1949 in which 282
persons were grossly exposed to 2,4,5~TCp. This included factory
workers and their families. Much of the material was carvied
home on the clothes of the workers so that their wives and
children also were exposed., Most became seriously ill, with
sigunificant neurological symptoms and chlorvacne. 7There were no
deaths. All vecovered symptomatically except for chloracne
scars. Although this group has survived for more than thirty
yeare, epidemiological data have never been dervived from their
individual health experiences. Since the population of West



Virginia {s velatively stable, it may be possible to trace some
of these individuals. They would constitute a valuable source

of guidance concerning the long term or delayed effects of
hecvbicides on buman health., Dr. Melvin also described some
aspects of an industrial accident in Rottevdam, Netherlands,
during 1963, involving exposure of at least 10 individuals. Since
the Dutch government maintains relatively good public health
records Lt may be pussible to trace the health histories of these
tndividuals., . Melvin was the Scientific Director of the USAF
from 1970 thru 1977 and thus is familiar with the disposal of o
millions of galions of Agent Orange. About 200 AP employees were
involved with the dedrumming process. Some Probably made

contact with the chemicals. However, there was strict,
blological, medical and industrial hygienic monitoring of the
operation so that contact was minimized. Agent Orange was fully
studied for iIts chemical characteristics at this tLime (Appendix
G}. Tt may be worthwhile following up the health histories of
these individuals.

PDr. Melvin further stated that it is his impression that the
acute bilological observations reported after exposure to Agent
Orange (animal and human) ave due to the 2,4-D and the 2,4,5-7
themselves and not to the dioxin. The occurence of symptoms
shortly after exposure to Agent Orange therefore does not signify
that dioxin exposure necessarily had occcurred, but only that
there bad been cxposure to 2,4~ and ov 2,4,5-T. DBy contrast,
Dioxin has not manifested an immediate toxic symptomatic
response, It does cvoke chlovacne about 4 to B weeks later both
afler cutaneous and after inhalation exposure. This cutaneous
reaction (chloracne) does not correlate precisely with the
intensity or durvation of exposure Lo the dioxin. Individuals who
have had minimal exposure will show more chloracne than others
known Lo have had significantly more exposure. Individual
susceptibility, personal hyglene and other factors may be
significant determinants of health effects.

8. br. Kearney descvibed the lnvolvement of the Departmeni of
Agriculture with the same herbicides which were used in Agent
Ovange. Although the EPA has the principal regulatory
vesponsibility for perticides, USDA has some additonal control
over herbicides in general. Recently, the Department has had a
fiood of letiters of inguiry, protest and complaint. Much
concerns Lhe fear of rosidents in forvested areas of the US that
the uvse of herbicides and pesticides sprayed {from low flying
alrcrvaft may exert health effects of an undesirvable kind, either
through dirvect exposure ov through the hevbicides entering the
ccosystem. Although the present assessment of the USDA is that
these feavs are groundless, based on the known information
concerning the biological actions of herbicides and pesticides,

T



the Department has nevertheless created & medical team which will
syslematically examine persons who claim wnthat they may have been
significantly esposed to these chemicals, Dr. Sheldon Wagner, a
dermatologist is heading this investigation. Drs. Kearney and
Melvin have vremained in touch with the Italian and Swiss
authorities who are monitoring the ocutcome of the Seveso
industrial chemical accident in Italy. One death has been
reported. This was an elderly woman who died from metastasising
pancreatic cancer shortly after the incident. It 1s generally
held that this cancer developed too soon after the chemical
trauma to have been caused by chemicals released in that
incident, No TCDD was found in liver or mesenteric fat samples
analysed tu a btolerance of 0,25 nanograms pev gram.

9. "Dr. Kuroda outlined the Rebuttable Presumption Against
Registration with BPA filed against 2,4,5~T and its contaminant
2,3,7,8-tetrvacholordibenzo=-p~dioxin., This documeni was published
in the Federal REgister for Friday, April 21, 1978. The Agency
is concerned aboul the cavcinogenic and tevatogenic effects found
in laboratory animals when éxposed to ecither 2,4,5-T or the
dioxin., TCDD is a potent teratogen in almost every laboratory
animal tested and 2,4,5-T containing low levels of TCDD (.05 ppm)
is teratogenic in several strains of labowratory rvodents. Even
Dowa studles have detevmined that levels of TCDD as low as
10ng/day cause adverse rveproductive effects in laboratory rats.
Laforatory studies have shown statistically significant increases
in the numbeor of tumors in rats fed levels of TCDD as low as b )
ppt, One labovatory study has shown 2,4, 5T containing 0.05 005
ppm TCDD to he carcinogenic in mice. Although the evidence for
mutagenic c¢ffects of TCND did not meel the multi-test criteria
for issuing the RPAR, the Agency is continually reviewing all new
data especially any forthcoming from the Seveso incident.

Dr. Kuroda vaised the question of whether TCDD can cause effecls,
especially chronic effects, without causing chloracne in exposed
individuals. Although there are animal species that do exhibit
adverse effects without chlovacne when administered TCDD, these
spacies may not have sebaceous glands., Br. Kuroda suaggested

that we look at individuals living avound forested areas such as
Oreqgon that may have been sprayed by 2,4,5-T for possible adverse
effects., This population may exhibit some of the same effects
supposedly seen by the Vietnam velerans since the type of
exposure is similiar, although the levels may be lower., She
believed the Agency has received some data on people exposed
{sprayed} tao 2,4,5,-7 that would be of intevest and would try to
make 1t available to the committece. She commented that the
“Zero” content for dioxin in some military tests are not abgolute
zevos but rellect the limited analytical sensitivity of chemical
tests avatlable ten years ago. Dr. Melvin comnmented that there



is an equal number of publications which provide evidence that
TCHD is not muatagoenic.

10. DPr, Cucto discussed the effects. of mixtures of herbicided”
versus the effects of the individual ingredients. He c¢ould not
recall any research which has specifically been dQone with the
actual Agent Orange used in Vietnam. He 1s aware of only one
paper incriminating 2,4,5-T as being capable of producing excess
tumors in experimental animals. There was however no specific
tunor type produced-only total tumor counts were slightly
increased as compared with the natural incidence of tumors in the
control animals, Unillil morve research has been done, he believes
thalt carcinogenicity can be nelther ruled out nor accepted as a
valid effect. He knows of no literature showing that 2,4-D can
produce a similar effect. The NCI has sponsored several investi-
gations of which the results are still unreported and thus not
yet analysed by the Institute staff, His Institute may be
willing to sponsor additional needed research. However, he
cannot. make a fivm commitment at this time since the Institute is
cuarrently undevgoing reorganization so that command lines and
action centers may change.

11, Col. Bayer stated, in response to various questions, that
Lhe DOD never conlracted with chemical companies to have the
components of Agent Ovange specially made for DOD., The avail-~
able productlion of the chemeial industry in the USA (eight (8)
companies) was used. Agent Quange therefove varied -
guanlitatively by lot according to the source of manufacture,
DO has kept records of individual Jlot numbers so that the
composit ton of ecach lobt can perhaps be traced if the chemical
companicos kept similar records. DOD destroyed all its stock of
Agenl Orvange durirg 1977 by burning it at sea in an EPA
destanated avea. However, it should be possible to reconstitute
the formulations of individual iots If the action of precise
mixtures 1s deemed relevant to Lhe inguilry conderning Agent
drange.  To the present, nothing has becen published to show that
the combination of 2,4-D and 2,4,5~T in itself produces effecks
diffevent from the biclugical action ascribable to the individual
components sepavately,

12, Dy, Williams described steps that had been taken to
ascertain availability of sources for analysis of dioxin levels
in body fat. Dr, Willilams noted that they have identified two
individuals at avademic institutions who have experience with the
analysis and ave willing to accept specimens from the VA. The
costs per analysis are i{n the range of $§600-800 but arve volume
dependent,  Both individuals need some reasonably fivm estimates
of likely number of specimens requiring analysis over a given



tiwe peviod such as one vear, Pr. Williams noted that in~house
experience in VA Labovatory Services with dioxin analysis does
not exist., However, it could be developed if there were to
develop a continuaed demand over yeavs for a 100 or more analyses
per year.,

13. Dr. Thomasino queried the value of this proposed biopsy
endeavor by the VA, His main concern is that there is no known
body of knowledgoe Linking Lissue concentrations of dioxin rvo any
spectfic syndrome of biological effects, He compatred the work
done at the Xettering Laboratory in Cincinnati on tissue lead
levels versus clinical evidence of lead polsoning. He pointed
out that {t took many yeavs of experimentation and clinical
investigation before thdk threshold for toxic tissue burdens of
lead could be arrived aw., In the case of lead, one has a
specific atomic molety to measure, Matters are much more vague
for dioxing, If dioxin is found in any of the fat samples
obtained from veterans, it would be impossible to ascribe any
meaning to such findings since there 1s no defined discases
yndrome with which the dioxin tissuve burden can be corrvelated,
Likewise, 1f no dioxin is found in any of the specimens, it would
(111 be impossible to say what this signifies, since the dioxin
could have been in the tissues or in some obher vital organ
formerly, may or may nobl have induced biological responses, and
subgsequontly may hve lteached out of the tissue. Until there are
biomonitor data with which to correlate tissue dioxin levels, it
may nob be worth Lthe onormous expense to start this biopsy
program. Dr. Melvin concurred with this critique,

14, Dr. Hobson outlined the political overtones which have
velevance to this blopsy issuwe. In the CBS presentation of Agent
Orange, there was a scenario showing a physician extracting a fat
sample from a patient and the physician stated emphatically that
he could obtain confirmation of dioxin poisoning through such
hiopsy specimens. Veterans, and action groups speaking for the
veterans are {iymly convinced that the VA must test them fov
dioxin., A populist scientific spokesman also said in the CBS
program that dioxin accumulates in fat and may later be released
Lo re~exernt toxic actions on vital ovgans, during periods of
welght loss, Many veterans therefore belicve firmly that they
may be walking avound with such a chemical "time bomb" in their
tissues. The VA egsentlalliy has no option but to check whether
thore is any prooef thal dloxin remains in fat eight years after
the last exposure in Vietnam. If no dioxin is [ound in the men
mon who ave known to have had significant exposure to Agent
Qranqge or who may oven have had specific symptoms, this will be
meaningful information. If as wmuch dioxin is found in persons
who have never been in Vietnam as in those who were decisively

9,

. N B D FRre JR N [ ——
K SR PR wha. LR



exposed to Agent Orange, this also would he meaningful
information. If the determination for dioxin proves exceedingly
difficult or ervatic, as suggested by Dr. Holder, confirmation of
this Lhrough the VA endcavor, would agaln be meaningful, since,
tf no reliable data can be obtained in even the best laboratory,
the validity of the CBS statement can be challendged., Dr. Cueto
supported this approach. :

15, Dr. Schepers mentioned the current review of cancer
incldence statistics which can be derived from the VA's enormous
data file which 1s compiled from the diagnoses reporvted for each
hosplialization veteran {(Patient Treatment File-PTF). The annual
incidence of jiver cancer has recentliy been reviewed. Records
are available for the period 1963 thru 1977. “here is no
conclusive indication that liver cancer has increased in the age
categories representative of vetervans who served in the Vietnam
War. PFor veterans below the age 25 yeavs, there have been 32
cases over the peviod 1967 thru 1877. This represents an averag:
of about 3.0 cases per year. However, during 1974 theve were 7
casces and in 1976 5 cages occuvred.  In between these two years
there wove none, (Appendix D-1) When these cancers are avervaged
vout over three year perlods (Appendix D~2) there does appear to
be a slight incrvease of cases between 1969 and 1974, For the age
group 25 years thru 34 years theve weve 63 cases with an average
of about 5.0 pey year, However, spurts of cancer increase also
occurred in 13973 and 1976, These spurts yielded higher values
for the final six years of thig review period, There is no
explanation yet for thia, The records have been called for to
determine whether any of Lhese cases represented Vietnam War
velerans.  The tables do however show thab biver cancer has all
along heen relatively prevalent in thoe older age group veterans,
none of whom may be expected to include Vietnam Wanv vetevans.

16, Ms, Offutt stated that the EPA can probably assist with the
identiflication of these individuals., She described the serious
concaerns of herv agency with the question of pollution of the
ecosystem by hevbicides and pesticides. The rebuttable
presumption injunction to which Dr, Kuroda had referred is an
illustration of the posture the EPA may adopt on these matters.,
She clarified that if as a result of the cvidence which may be
offeored during hearings concerning this rebuttable presumption,
the hypotheses on which it is hased are destroyed, the EPA will
withdvaw the presumption. Unti} such vetraction occurs, the
presambt ton reflecls the persuasions of the EPA concerning
herbicide 2,4,5~T. The EPA has a voluminous collection of
litevature on herbicides, and Ms. Offutt invited members of the
comnitlee to consult theiv Sibrary rather than attempting to
stact all over again.

10,



17. 7The meeting was adjourned at 4 PM, The members all
expressed preference for a morning meeting., The next session of
the committiee will bhe called for SepLember 8, 11, 22 or 25, 1978,

Appendix A:
B:
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GERRIT W.H. SCHEPERS, M.D.,
Chairman

VA brochure on Hervbicides

Steering Committee request to Advisory Committee

Rebuttable Presumption of EPA Regarding 2,4,5-T

Liver Cancer in Veterans 1963 thruw 1977

Toxicity Data on Herbicides Prepaved by US Army
Environmental Hygiene Agency

VA Administrative Instructions to Field Health Care
Facilities : _

Chemical Characterization of Agent COrange
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