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WASHINGTON 20330

August 7, 1880

MEMORANDUM FOR AF/S5G
SUBJECT: Ranch Hand Study Participation

As you know, it is absolutely crucial to the success of
our Ranch Hand Study that we have the fullest possible partici-
pation from the former members of the Ranch Eand group. It
will not suffice to merely enlist their involvement at the
outset of the study, but we need to ensure that their active
and wholehearted participation 1s sustained for %he entire
duration of the studv. To a similar but somewhat lesser
extent, the same would apply to the control group.

At the recent meeting (August 1} in Mr, Zengerle'’s office,
which General Chesney and Florence Madden attended, we discussed
this matter at some length although we did not arrive at any
firm decision. This.is to regquest that an options paper be
prepared for my review and approval, and then for presentation
to Mr. 2engerle. 'The paper should outline your thoughts and
suggestions, with their associated advantages and disadvantages,
on alternative approaches available to the Air FPorce t¢ meet
the goal of ensuring full sustained participation by the subjects
in the Ranch Hand Study.

Please consider such issues as compensation for loss of
pay during the period subjects have to be away f£rom their jobs:
compensation for time needed to answer the guestionnaire;
whether medical information should be guaranteed confidential
(and if so, how); whether medical informaticn which could lead
to disqualification from certain jobs, e.g. flying, public
safety, etc., should be divulged to the employer; if so,
whether the Air Force should indernify participants in the
study against such loss of career, and if so, by what mechanism;
whether active duty personnel should be treated the same as,
or differently from, those in retired and veteran status in
regard to the above issues; should participation by active duty
personnel be voluntary or compulsory; if compulsory, how will
continued participation after the subject separates be ensured?
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,1‘0: the rasintensnce of adequate lnventlory

A4 ievels and for the eJectlve Bnancisl eD-
" agemebi of the revolviog supply fund’”,

TTTLE VI—EFFECTIVE DATES

Sec. 6Gi. {a) Except as provided in sub-

sections {(b) and (&) of this sectlon, the

pmendrents tmede by this Act shell teke

eJect O the date of the cnm..ment of this

Act.
bt The provLsion.s of titles I, II, and IIT
and section 403 (b) (2}, {c) (2} and (3). and
{¢}(2) snall take edyect on October 1, 1980,
{c} The amend:ments made by sectlon 506
fhiall be efiective retroac‘ive'y to chbcr 1.
1978,

{The iouov.ing gtatement ocowrred
later in the day and is5 printed at this
point in the RECORD by unanimous
consent.} -

Mr. CRANSTON. Mr. President, gearlier

tocay the Senate acted oo H.R. 7511, the .

Veterans' Disability Compensation bill,
by inserting it in the text of 5. 2649 as
reported. As chairman of the Commtftes
an Veterans' Affzirs, I am delighted with
this action znd thank the distinguished
majority leader for his help in expedit
ing sction on this vital measure.
HR 751175, 2648, "VICTERANS' DISABLLITY COM-~
PENSATION AND HOQUSING RENETITS AMEND-
MEKTE OF 1p80"

Mr. President, 1 rise In support of S
2649 ns reporied, the proposed Veterans'
Disability Compensation and Housing
Benefits Amendments of 1980. The bill
as reporied would provide, effective Octo-
ber 1, 1980, for a 14.3 percent cost-of-
livitg increase in service-connected dis-
ability compensation end dependency
and indempity compensation—DIC——
bepefits end make ceriain improvements

In Veterans' Administration housing,

medical, Insurance, and educational
asslstance Programs.
BACEGROUNRD

- Mr, President, on May 2. T introduced
8. 2649 nt the reguest of the administra-
tion. As introduced, the bill provided {or
a8 J4.4-percent increase ip the rates of
disability compensation and dependency
and Indemnity compensation.
Previously, on February 4, 1980, our
very sbie rapking minority member, the
Senator from Wyoming (Mr. SmMpsoN)
Introduced 8. 2254, to sulhorize the VA
to remove certain restrictions on land
previously conveved Lo Chevenne, Wyro.;
and on February 26, 1980, my distin-
- guished colleapue on the committee, the
Senator from Georgia (Mr. TaLumance)

Introduced 8. 2330, to provide for the-

confidentiality of Velerans' Administra~
tion medical-care quality assurance
records.

On June 12, 1980, with the cosponsor-
ship of six commitiee members, I sub-
mitted amendment No. 1888 to S. 2643,
10 provide for limited specially adapted
housing grants for certain very severely
Gisabled vetermns. to suthorize the Va
io-guarantee certalin refnancing loans at
interest rates lower than the rates under
Lie onginal loans, to provide for in-
creases in Lthe-maximum amounts for VA
heme-loan guarantees, and to clarify the
CIrCL"ﬂnances under which disclosures
0! esenizin information Are permitied im
con; ion with the ma*lage'ne.)' ol t‘le
VA heoe-loan programs.

~disclosures ol ceriain

CONGR.ESSIO\ AL I\.ECORD — SEN ATE

O June 17, 1080 E-enabor TALHADCI
at my reguest, held hearings oo 8. 26489,
armmendment No, 1588, §. 2330, end cerlain
other bills pending belore the commitlee.

Ob June 19, 1980, the committes held
oversight hearings on the role of educa-
tional Incentives in the ﬁn-\»‘om.nteer
Force. '

On June 27, 1980, 1 m,roduced edmin-
istration-requested bills to provide for
an expansion of the cless of beaelcleries
t0o whom sssignmentis of cerizin VA life
{nsurance - proceeds may be made—
5. 2897—and to zmend the Post-Viei-
nam Ere Veterans' Ecducationsal Assisi-
ance Act of 1977 to improve participa-
tion in ihe program esiablished under
that act—-S. 2698, Qo July 24, 1880, T
introduced S. 2960, an sdministrzilon-
requested bill Lo modify the VA's author-
ity with regard to the operstion ol the
revolving supply fund.

After reviewing the testimony recefved
during the June 17 spd June 19 hear-
ings, the committiee mef in open session
on July 30, 1980, to consider 5, 2649,
emendment Ko, 1888, and other relateg
bills and emendments, and by & unari-
mous 10~to-0 vote ordered reporied and
reparted S. 2649 with an amencment in
the pature ol a substitute—<Zerived in
part from the provisions of amendmen
No. 1888, 5. 2254, 5. 2330, S, 2897, 5. 2898,
end S, 2860—and a title amencment,

EIGHLIGHTS

1r, Presideni, S. 2649 as reporied—
which I will refer to 2s the committee
bill—wowld provide for & 14.3-percent
cost-o{-living increase in compensation
benefits for oar Nation's service-cone
nected disabled veierzns and depend-
ency and indemnily compoensatioh=—
DIC—benefits for the survivors of those
who gave their Uves for our countirs.
The l4.3-perceni increase is the same
rete of increase provided to social secu-

rity and VA pension beneficiaries effec--

tive June 1, 1980. Our commltiee believes
that the increase for these most deserv-
ing groups of velergns and survivors
shouid be no less than the increase pro-
vided under the indexed social security
and VA pension programs. Our commnit-
tee, in its March budget views and esti-
mates report, recomupencded this ine
crease. and we have worked haré to as-
sure that the levels in the budgel reso-
lution for function 700. velerans’ bene-
fits and services, would be sdeguate.
Thus, I am pleased to note that the Vet-
erans’ Afairs Commlttee's allocation
under the first budget resolution for
fiscal year 1981 —House ConcurTent Res-
olution 307—-allows for this increase,
which would benefit more than 2271000
disabled veterans and 360,000 survivors
of those who gave their lives in the serv-
ice of our coentry.

Mr. President, the commitiee bill
would also provide for limited specially
sdapled housing grants {or ceriain very
severely disabled veterans. avthorize the
VA to guaranlee ceriain relnancing
loans at interest rates lower tharn the
rates under the originai loans, provide
{or increases In the maxinum amoeunts
for VA home-loan puaraniees. and
clarify the circumstances unger which

Inlormaticn gre

£ i | S 10:;99

pc'-mltwd m connec,mn w: u.he rr.a,n-
agement ofthe VA home- loan Prograics.

These are importani, neeced improves
ents In VA housing programs. The pro-
visions relating to refinancize would
benefit more than 35.000 veicrans who
were czucght in ihe high-interest-rale
credil crunch this past winter anc spriog.
E.R. 7458, a bill eontalring similar pro-
;Jésions was passed by the House on Juis

hir. Presicent, the commitiee hid nlso
contains provisions cesigned to echance
the post Vietnem-era velerans' educa-
tional assistapce profram—VEAPewin-
cer chapter 32 of titie 38, United Siates
Code, and Lo modily the 1985 termination
caie for GI bill edueztionz] mssistance
gpplicable Lo lhe current Vietnam-era
GI blll under chapier 34 of title 38, These
smendments are designed to enhanee the
ettractiveness of participation in the
chapter 32 contributory-matehing VEAP
progrem gnd gneeurage the recruitment
gnd retention o hirh caliber mer end
women in our Nation's Al-Volutteer
Armed Forces, The provisiors were de.
veloped In close consultation gnd cooper-
8lion with the distmpuished Senators
irom South Cearolina (Mr., TerRMoND),
Eawail (Mr. Matstxaca), snd Virginis
(hir, WarNER),

in addition, the commitiee bill would

provide needed protection to VA medical-

quality assurance records in order to
help assure the efectiveness of VA pro-
grams for the review of VA health-care
activities end, consequently, to help
maintain the quality of cere o VA
{acilities,

EUMMART OF PAOCISIONG

Mr. Presidest, I would like to summar-
fze very briefr the provisions of the
commiitee bill, The comnmittee bill con-
tains six titles: Title T Veterans' disabjl-
ity compensation benefits: title IT, sur-
vivors’ DIC benefits: title III, special
bome epdaptation grants for certzin se-
verely disebled veterens: title IV, Veters
ans' Administration home-ican program

emendments; title V. miscellansous
amendments; and tille VI, efective
dates.

‘Title I, veterans’ cisability compensa-
tion benefits, eng title IL survivers' DIC
benefits, would ameund chapters 1] and

3, respeciively, of titie 28, TUnited
States Code. to provide, eSective Oz
tober 1, 1980, & )J43-percent Incresse—
the same Increase Rrovided to social
cecurity and VA pension beneScizries
efeciive June 1, 1980—in disabilitr com-
pensation benefits for service-connected
cisabled veterans and DIC benefis par-
able to the surviving spouses and certain
children of veterans whose deaihs were
service connected, /

L AGEXT ORANCE! Y'FPLATE
chgirzan 0l the

Mr. President, as
Afairs, T would

Comimnitiee on Velerans'
like to bring mY colezgues vp Lo dote
on ine lzsve of agent orange, I know Lhat
all Benators share mr viewx tha! Snding
the answers to the questions that have
been rzised aboul thai cefolant. shich
was used in greai guant: It South
Viewnam during the war, veulaniy gs

ihose guestions relale (o Vietnsm vel-




C
8. is—and shouid be—a very high
Aomiiv for the Ceongress and jor the
Jecerz] Government.

1&r. President. last Priday, August 1.
168G, the President's task force—ihe In-
teragener Work Group to Studv the

Forowd

Possible Long-Termn Health Efects of’

Phenoxy Herbicides and Coplaminants
(the LAG)~submitted jis fourth prog-
ress report 1o the White FHouse, The re-
port includes discussion of currenily
avalable scientific &ngings on cioxin—
t=e toxic chemical contaminant in
agent orange~—including the TAG'S as-
sessment of five epidernioliogical studies
of workers exposed to dioxin In Sweden
end West Germany.

One Importapt point ralsed by the IAG
is that none.of the studies now planped
¢ r + il] be able to be used to deler-
mine whether agent orange is the cause
of particular health decrements of Viet-

_nam veterans, particularly if the siudies
do et 1dentify any rare or unique dis-
eases assoclated with agent orange ex-
posure.” Thus, the IAG recotmimends
1ikat the VA study mandated by Public
Law §5-151 be expanded to ipclude &
facus to determine whesher service In
Viernam, as opposed to exposure only Lo

_ ggen: orange. may result in iacreased
rist of Vietnam veierans developing cer-
tain bealth problems.

Tne implications of this recornmendan
tion are provocative, to say the least.
However, the IAG does not make clear
the 7ul) dimensions of this recommenda~

tion sn¢ what such an expancion of the
VA ezidemological study would entail. T
il be i contact with the TAG and the
V& to clarify this point.

1n addition, Mr. President, the 1AG
submiited to the White Eouse its re-
view—which I requested doring a Feb-
ruary 21 oversight hearing on the agent
orange issue—of the Air Force protocol
for ine proposed study of ranch hand
personpel. My colleagues will note that.
sithougn the IAG points out that the
proposed design cgntains several in-
rerent Lmitations, the LAG's sssessment
is that the design is ** * ° a reasonable
and appropriate epproach $o this kind of
grudr * * *", and thst, in order Lo pre-
clude further delzy in this very impor-
tant study of s groeup of U5, personnel
whose exposure 10 agent orange can
be guantified, the Air Foree should con-
duct the rabch hand study, end that the
conduct of the study should be moni-

red by an Independent peer review
committee—comprised of representa.
tives of the science work group of the
14G, private sector scientists, academic
soientisis, and oiber persons with sciep-
tide beckegrounds nominaied by veter-
ans' organizetions-—-to sssure that, to
the rreatest extent possivle, the findings
=1 be accepted as objective end valid.

On Fridat the IAG also relezsed a
copr ¢f & recently completed national
toxicology program 20-week study of
mate mice exposed to heavy doses of
ggent crange and of neerdy 5.000 oS-
spring of those male mice. The results
o! this study sre important because the.

male mice were exposed for 8 weeks—
more Lhan B complete spermatogenic
evele in puce——t0 the same mixvtares ol

~

2 4.7, 7.4,5-T, end ¢ioxin that were con-

=

N

wained In the agent orange spraved over
South Vieloam and no sipniscant karm
to fertilty or reproduccion was founc
and there was no evidence that paternz)
exposure L0 ppent orange afeciel, in
any way, the developmest or survival of
ofspring,

In this connectios, it is imporiant
note that the Center {or Disedse Cortrol
in Atlanta has bepun a o-vear case-coni-
trol epidemiolpgical study of huwzeld
birth records {n the -Ailania ered.—
which is also commented on o e 1AG'S
progress report--in order Lo celermine
if Vietpam velerans are experieinciug a
high rate ol specific binh delects in
eir children.

Although these stucies ®il ot resolve
the agenl orenge meiter, I &m hopefvl
thet, teken together, they will shed some
light on one of the most troubling gues-
tions related to agent Orenge EXPOSUTe—
that of toe possible effect such exposure
could have on & veterar's cilCren or on
veteran's ability te have children,

Por the further iniormeaticn of my col-
leagues, I would note that toczy the VA
Advisory Corpunittee on Bezlih-Relaled
Eoects of Herbicides s helding 2 mest-
ing with a very busy agenda.

Finally, hir. Presideat, 1 believe that
my uly 31 letter to the Acmiinisirztor of
Veterans' Aflairs regarcing several azent
orange-related matters that I raised
early in June wowld be informetive to all
Senators. Therelore, Mr. President, T ask
unanipous consent that the IAG's prog-
ress report, the IAG's assessment ol the
ranch hand protocol, the male mouse
studr, the VA Advisory Committee’s

agenda for August § and my Julr 31

letster be printed in the REcoan.

There being no objection, the material
was ordered to be printed in the RECO:D,
as follows:

DEPARTMENT OF HEALTHE AND
- Hrhtar SEmVICES,
Washingion, D.C. dugus; 1, 1280,
Hon. STOART EIZENSTAT,
The White House, Washangton, D.C.

DEaz Nz Brxsrar: 1 e; forsurding the
fourth repori of the loteregency Work Group
Lo Study the Possible Long-Teron Eeaith Ei-
fects of Pbepnoxy HerbiciGes pnd oiamin-
ants. Enclosed is the progress repert for the
mobths of June end July by the Chalr of the

. Group's Sclenttic Panel, Dr. Joha ioore,

During June end July the Work Group coh-
sidered the Alr Force protocol for the Ranch
Hbend study, the Blate of selentific knowledfe
on Agent Orange, &nd the formoat 1of & public
meeting to be held 1o the near [ulure,

I sm also forwarding to you todey under’

Beprrate cover the Work Group repert and
recommendations with respect 1o the Raath
Band etudy destgped by ibe Alr Force be cOD-
ducted, and that the Alr Porce be the ety
conducting the study, The Work Group’s rec-
ommendations Bre rully detalled In the
peperete transmitial, which lneludes & re-
port of the Sclentifc Puzel on tre Banch
Hand study.

In the third Work Group repory o Fou,
1 noted that the Work Group hsd wsked ihe
Scientific Penel to report on the siate ol aw-
reat sclentlfiic knowledge ©n Azeni Ovange.
A copy of the EMmMOrADSLIN 10 e Irom Lhe
Scleptific Fantl 1n respons: Lo Lhal feguess is
slsg enclosed.

The memorapdur Doles thal some st
results will be avatlable 12 Lbe near ! .
Resulte of ¢ o grtudy Lo delerine whelher
exposure of Ioele mice 1o Afent Cranige
cRuses birih defects 1o thesr olspring o

¢y
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reduces Tert1iF AIDOLE Lhe eIposed mice wil)
Le relesased 1o early Avgust. Additlonmelly)
results of heslth evhaluenions of workers 1p
Wegt VIrgioia edd Arkensss who were ex-
posed W0 2435-T and TCDD during medLIsC.
Turis, denis aTe HIMICIPATES 10 JEle Au-
gust. These siucics are grpectot 1o shed Lghs
oo the persisiepce of chnjoe! Lsalngs end
EITL OIS ICAnT Jears alier eXposyre, b
Sperideallt ks W cencer, Lhe Brleatife
Pehel evalutied four Swedith pepers wind one
Germen peper o5 the carclpogenioty of
chemicels Lhal were consiituedis of Apedt
Crenpe A memorandum jrom ine Fanel oo
its evajuation 15 enclosed as &0 AUIACDTREDT
o lhe Panel's progress report. The Penel
coachuded thed, desplte the stucles' Mmits-
tiene, ther do show a correlalicD between
eXpOsUre o phenCyr scif berbltides and an
inereesed risk cf esme forms of cencer,

Adglilopally, resulis ftom & cancer bio-
txsar on TUDD, the dioXin COSIEIUIDADT
conialned in Apent Orenpe, heve Deen re-
leased by the Nationa! Cencer Institute. The
resulis conftrin earler reports that TCOD is
cercinogenic {0 Jaboraiors atimsls. :

Glrven tbe research olreaty under way or
being plenned by the Federa) Government
anc others, end with the exceptlon of the
ehove sidier, the SclentiSc Penel hes ¢one
cluded that 1z 15 unilkely that pur sslentiac
knowledre about the jong-ierm health efects
07 Agent Drange wli] Sipnifgestly Lncrease
I the next six months a5d 133 170 1O three
Yetrs ionper will be recuired. The Work
Group beileves thatl lomper temn studies
shculd be agoressively pursued. —

A mgjor stumnbling biock continues 1o be
an lnability o identlly e ponulatlen of
Eround wroops the nature and exsent of Those
eXposure 10 Apent Crange czn plausibly be
reconsifucted or documenied wiib 2oy de- |
Eree of reiabiits. The Ranch Eand 5iucy’]
resulis wil Dol permit the esteblsh—ent
o] & guentiiatire risk for ground personnel
beciuse exposure wmong Faoceh Eadd per-
Eanze! I estimsied 10 bave heer much
greater. .

Furiher. pefther the Ranch Hand srudr
nor gny future studles of ground troods will
be eble 10 be used i0 determine whether
Apent Oreaoge Is ibhe cause of parlicular
health decrements of Vieinsn veterans, par-
ticularly LI the studtes do not jde=itlt envt
TARre OF UnIqUe diserres Brsogiated with Agen_t
Oraage exposiee. Moreover, many of the ad-
rers¢ heeltn eflecis about whish cozcerns
heve been ralsed by veterens and others ere
tiready known w be foune'in ibe genersl
population as the result of olher ceuses,
Eowever, the Rapch Hand e;udr sod siudles
of ground troops {U e populatlon can be
{dectiSed whose neiure god exien: of g1-
posure can be documenied) Cal deline an
essoclation  between  exposure 1o Agens
Cranpe and &3 increased Tisk of bhealth
eJecis,

It remalns the optnion of the Sclentific
Pape] thai certaln bealth decremnenis mar be
prasent in the velerans population that are
& consequenceé 0! Vietnar: servict and not
direci)y assoriated with Agent Orange. Taken
togetber with the dLBcuity tn rellediy ¢oar-
mining the nature and exiezt of individusl
exposures, the Sclentife Panel belleves thas
adoiticnel  studies shou'd be considered
which focus oo the hesith siaius of Vielnam
velerans. 0 85 10 delermiioe whether eervice
10 Viethaon, rather thap solelr Apest Orasge
exXpOsuTe. MAT have placed Tielnam teterans
&1 Bigher risk ol sufiering certaln Deallh de-
cremenis, Consistent with this bellel, the
Scientifc Pane! hes veconimendec ihat s
studt be Inltlated 1w determine U an ln-
creased risk of cancer Ls assoniaied with serv-
ice 12 Vieinamo

We Leliere thai the Judrments of ihe
Belentifie Pandl a3y W ihe siate o7 recentilc
knowiedpe eboul Apent QUratife are of injerest

anc Imporniance W publiy, Toerelore, lhe

o
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figust 6, 1960

»éork Group baes oecided O mave lhis 1o-
s {ormelion ope subject W & public meeilng to
be schediled 1n the pear future. The purpose
of the meeling will be o ITBROMTIT iclorma-
uon W the public oo ihe resulis ol tae
EIoUp’s BSOS 10 deie a5 Well ws 10 recelve
loformailbn snd answer guesilons irom tne
public. Lo
Bancerely, '
JoaN Z. BERKETEIR,
General Counael
MEMORANDTM
To Chalr, Interagency Work o Phepoxy Ber-
bicides and Conlaminants,
Prom Chatr, Sclenilfic Panel.
Subject Frogress Report.

Toe Scientidc Panel contipued to give
priority consideration o s¢tivitles relevedt
e beslib conseguences of HBerbicide Cranpe
exXpOsUre. A Blatus report on Herbicide Orange.
which sunmarizes cuwrTent Inowledge, msajor
opgoing eciivitles, and the percelved WINF
of these data, has beep prepared (silachment
1). Twg major polnts that were presented-ia
the repotr are:

8. Allempls Lo ldentlly an sdequELs pORU-
Istlon upon which to conduct studies 0D B
presd range of bheslth indices have, o dele.
been unsuccessiul, An Inabillity to docurent
Herplcide Orange exposure in & population of
suSicient size remajns and comnpletely frus-
traies these studies. This led the Sclentlfic
Panel 1o emphasize thal )arge ecelt epide-
mlology studles should I10cus op determining

{f_gervice in Yietpam 15 ® casua] factor in
the developmept ©f adverse bealth elects.

The use of a varjery of other herblcides, arugs,’

and chericals in Vietnao are compeiling res-
sons for developlng a broader etiologic focus,

b. A number of studies wiil be completed
in the pext 00¢ O slx MORths; sdditional dals
oo ihe possible toxic effects of Herbiclide
Qrenpe will Dot be realizsd for epproximately
LWO Tears.

Other specifSc activitles of major interest
are summaerized below: .

1. Revlew ©f the Proposed Epldemioiogic
Study of Alr Porce Personnel Following Ex-
posure 1o Herblcide Crange (Rench Hahd
Studyl. . .

The Sclentific Panel considéered the utiley
of this proposed study &S well as the respon-
siveness ¢of the Alr Porce o ilhe comments
contained in the four peer reviess of tbe
proposed protocol. The Panel recommended
thet the sTudy, 25 el by the Alr Force.
be conducied. ¢t Ranch Hand personnel
represent the only populstion whose time
end duration of exposure to Herbleide Orenpe
15 knewn. The detectiot of adverst health
efecis tn this beavily exposed group wounld
-provide B jocus &5 to the type of heallb
eflecis that ma¥ oceur 1o other persooasi
{Eround troops) exposed to Herbictde
Cratige. The compiete report ¢f the Scientibc
Penei Review 15 attscbed (atiechment 2},

2. Eveluetlon of five scientlfic peppers oo
the carcinogenscity of cbemdcals that were
consiliuents of Agent Orange. The opinlon
©f the Penel op these papers which deal with
human exposures were transmitied in &
memorzadum 1o you on Juoe 25 (attech-
mens 3,

The Papel previousty recommended thet
humen Dib records data maintained for the
Meiropoltien Atianta ares be utilized for a
Ck3e conirel epidemlology study to deter-
mWite il Vielnam Veterans are siring childrec
f‘lzh ET Increised incidence of specific mal-
Jormaions, Thls study bas been !nitisted
f’-:‘_?tclbe n&-cje-';tlf.c Panel w111 review a ge-
wiled protoco
\t!opec'.‘ that iz currently betog de-
:r-'_"i Sclenatific Panel exXpects 10 recelve 4
3B TELOMT ©5 the eflects of the COnstituents
-:; FHerzizice Orange on feruliity aud ofepring
:?‘ STELIED male milce ot August i It slso
COILITUNICALIDG WIth sCleSlst-in Eogland
BLC C2echosiovalln 10 BScerialp if ihere Is

..

Fon fhe o g
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sdditional informsuon op the Jong-lerm
beelth consequences of sccidentihl oftups-
t1004] exposures 30 the <loxlh conlRIITELL
2.3.7.8-Leiraeniprodibenze-prdioxio (TCDD).
It plso remeins io coniact With bhe UW0 med-
jtwl (Toups thet are cobouciing studies on
the heailh o) Lthe Nitto, West Virginla, work-
er population. We are informed ihel hese
dets mBY be a¥ailable Lo the Fanel by the
¢nd of the EUmMIer.
Jomr A Mook, D.VAL

RIENM ORANDUM
Te Chalr, Interagency Work Group ok Fhen-
oxy Heruicices end CootamlDEnts.

From Scientific Pabel.
subject Herbicide Orange Status Repori.’

Tne Sclentlic Panel has glven priority ai-
tention 10 ibe concert: of Vielnam Velerals
g5 to posstble lopg-term nealth efecis 85 &
consequence of exposure 1o Herbiclde Orange.
current eclenithec knowledge does Dot per-
it uneguvock! JUdLIDEDLs b5 10 Lbhe bralth
risk assotisted with each of the Wide spec-
trum ¢f bealth effects alleged 1O have re-
slted {rOL0 expOBUTE 10 these phLeDoxy eCids
or their diorin coniamingnts. It le our opin-
lon that, with few exceptions, a slgnificant
increase in our knowiedge 15 not likely 1o be
reclized lor several vears. The Alktus oF cur-
rent knowledge, dificulties tnherent Lo de-
fining studies o enhance netl Knowlecpe,
and the utllity of periinent siudies whether
planned or Lo progress are summarized 1o
this report.

In e Issuse of this type the preferred course

for getherlog scientiSe knowiedpe 15 10 idenh-

iy &n exposed population and conduc: the
eppropriate medick) stucdles. ALlemnpis o
identiy B populsilon from groubd woops
who served 1o Vietnsam bave not deen suc-
cessiul. This comapletely frustrates &dF fudy
whose objective Is to delne whet risk, If sDY,
15 associated with Herblcide Orenpe exposure.
To emberk upon & si0dy withoul sccurste
Inowledge as o ACTUSD exposure resylis in
errors of rmlsclassiScation ancd jeoparcliss
the aceurate loterpretation of resulis., The
ScientiSc Panel is awsare of current Depari-
ment of Defense eJorts Lo tdentifs & groudd
troop population of baitellon slze whose
exposure o Herbicide Orange can be plaus-
i1bl¥ documented. The results of these ¢Zoris
will be koown in Sepiember.

The Alr Force Ranch Eand persounel, who
sppllied Herbiclde Orange, colstilute a popu-
latlon, whose dates of servicse and Irequency
end durstion o exposure are documenied.
The Scieniific Papel has recommended that
stuties of the bealth status of this grovp a8
designed by the Air Force be conducied.
Thelr phencxy acid Lerbiglde exposure may
equial or exceed ihat Of the Inore expored
domestic appiicators of Lhese herbicldes. The
delectlon of adverse bealinh efdects ib this
study showd provide & focus As 1o the type
of heelth eflects Lhai mey posslbly occur 1o
other (ground trecp) personipel, Because
thelr exposure ls esilmated 1o be much
greater then ground wroops, the date would
not permlt an establlthment 0f Gquantitative
benith risk for ground persoonel The RHeach
Hand population pumbers [1160) Imposes
definite limitations o the level of conid-
ence that can be placed on Tallure 1o delect
an Increased incidence o & varlety of heslth
efecis.

The Ranch Hand Study (or studies of
ground troops i & population with docu-
menied exposure is idenilfed) will onir de-
fine ap pssoclation belwsen €xposure (o Her-
blelde COvange and Jncressed risk of observed
heaith effects. Assuming thati a rare or
unique disease ls not identified, extrapole-
tion of these dAle Lo e5Ch veleral will re-
qulre B policy delerminallon s 10 bow ihe
diagnosls of a dlsense which is geen with
sOMme Jrequency In & UReherwlT ponuwlation 1s
LD be interpreied £5 10 RIGUSISIC LervIce CON-
nection,

. S 10301

1t remalne the epinion ol the Sclestihe
Pane! that cemnln hrklth OecTemeCis mBY
be present In the Veteran populsiion thet
BTE £ CONSEGUETCE CF VietDe™ s2rTice angd Doy
lrecily sssoclsied with Herbiciée Orsope
exposire. Slace the neiure and Oepree of
Herbicide Orenpe exposure 1s 6pparesily Lme-
possible Lo kSceriaig, i 18 OUr OpLlUob thet
& prudent epproach B W desipn b conduct
stucles thai ipdickle service o Vietbera &s
1he casuz! factor, We elao nole ihail 1be
Ausirrlien lovesiigation cf Viethemm Veier-
iR beknowedpes 1hal oDLBCT Wik olhber
Lerbicides or chemitels zieT possibly be as-
eocieled with &dverse health elects,

The alleged Herblcide Oranpe beelih ef-
Tecls can be FUbAITICED 1DLE TOW IMAlOT RITHR
which are discussed below; .

EXETH DETECTS aAND FERTLLITY

The principal lesue {5 that male reterans
allepe =nd Jear ihat ither are atl increased
risk of sIFng malformed children Years giter
exposure to Herbicide Orange, It is nown
Irom toxlcolog? studles thel exposure of fe-
male rsts apd mice to 2.4.5T or 2,2.78-
TCDD (6 constituent a0d & CODLEaminapt of
Herbicide Oruoge. respectivelr) can produce
mulformed oSsprlog, feinl toxeits or Teinl
deeth, Cne cannot precic: mele eSecits 1rom
reElis oblaiped Lhroups studies of Jemale
exposure. Loglc doiater thetl &50liz7 wo Eire
meliormed otlspring veass alier Afea: Qrenpe
exposure could plausiblr cotur only U there
was permanent genetlc datosge (mulation)
1o ithe spermatoponie!l cells. Current date
oo the mutagenicltr of the Herbpeide Orange
compenents, 2,4-D, 24.5-T, and 2.3.78-TCDD,
ere Judped 10 be inedegueie. These chemyl-
czls sre being retested usitp \be besy cur-
reci techniques. The firgi Tesulis are avall-
abie and more will be fonadcomiag the pext
Year,

& direct metbod of secying relevant toxi-
cology data i5 ihrough the edministration
ol Lhe consiiiuenis of Herdicide Crange to
mzle 1230ratory enlmels adc examining their
sperin, sbilry 10 lertilize uotirested females
examinelion of alspring for wabiMip pod
malformations. Sueh 6 study B maes 18
completed with reswts scoecuied {00 reiease
in early August.

WLITE approsch 1B Lo study &3d evaluste
humen birth records cets. The Sclentific
Pazel evaluated the potectis! uttiliy of a
birin Qefects repisisy thay Las Deen ma'ne
tained sioce 1963 iz the metropolitan At-
lenta mres. The Pepel recominended thst s
case control epidemiclog:ics) study be con-
ducted using this regisirr,

The Peuel feld thal such & study w..ulc
bave .8 good probablity of determiming
Vieinam Veleruns aré siog a- ncreasse in-
cldence 0! specific malformatiosns. Detalled
planzing of thls 5LUCT 1S uOGe WAT ED0 15 €X-
pecteq 10 regulre two Years L0 coimpieis, The -
ELLOY 15 Untkely w be ebie 10 iDbdicate that
Herbicide Orange was respohsible for 1lo-
creased incidence of mellormations sbould
such & phenomenon exis:. This latier polnt
is DO of INAJOr CONCErD [0 8 POLUCY 51800
peint sioce the precept of velersds ¢CImpen-
BBLION TESIS On pervice coLoeciion elect
rather thad specilic knowledge &s to etology.

In summeary the oOnpeisg mulrpemciiy
tests s the e mouse studles showld pro-
vide gata ln the next few months that wil?
pEimiv B reasoned OpIEIOn ef to whether
there js & scientide basis for the copcern 1hat
Herbitide Orange eXposure IS8T pose & Tisk
¢l raeles SIMIng mMAllormed afsprinf The cate
centrol buman birtb records siucy should
buliress lhe WOXICOIORY Anciaps abd eddi-
tienally indicsle 1f there were gither {agiors
Cf CUCURELANses Lhal resviied i Vieinsem
Yeiereng fnihering &5 Incressed Wnoidence of
cnlldren 01D speciic CODZeRILR! HeiformTh.
1icos,

FerililT sssestment it L maler mAramieler
Leutp siudied In the meus rearococion
BLUCT 10 De relensen o oAupust Further toe

L o . I -t
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201075 ¢ FLUCY of the Alr Force Ranch
¢ perssooel Locludes feriliity BLEesSEIient,
Joe mesulis of 1his study will pot be evellabie

far 2-3 Fe&IG.

CINCEE

yalerins kre cOpcerned ihet CANCET (otbih,
|l:ness, or &3 locrepsed Tisk) 1B mssoclBted
wsib Herbicice Oranpe exposire.

TCDD wes found 10 chuse 8D ibcreased
incidesce of cadaces 1nh ihree sfudies involv-

np rats kg tn cne grudy of mice. Additjonsl
experiments heve clearly Iodickied thet
TCDD Is slsa & polent cancer promoier, l.e.,
aY1llIT 1o extance the deveélopiient ©f Chh-
cer ¢ue D exposure 1o oller carelpogens. In

| edziiicn, severs] recent case control eplde-
miclogy studies sugzest that there s g2 I0-
creased risk of develoging solt tissue 1IO0rR
Cr Teligasendt IYnphomes as B CORSEQuUEnCs
0! €xpOSUrs W Dhepoxy acids. These latier
- ptucies would be further Eifrengthened by
independent verifeatlon.

Waile these s1udies do establlsh a cancer
risk frotm TCDD and possibly phenoxy acid
erposure, the dats do pot Jend themselves

- to the esiablishment of guantiiative risk
tor veierans exposed to Herbiclde Orenge.

To determipe (7 “risk™ is resulting 1h tumor

oocurmente, the vetersn popuwletion ehould

be studied directiy. As previousiy stated, an
axposed Eerbicide Orange population can-
not be tdentibed: therelore, the results are
rlilkelT to indlcste 37 &n increased cabeer
1peicdence 45 directly related to Agent Or-
eoge: 1t should provide evidence that In-
crepssd Tisk of cApcer i associsied with
istmam service. le., that the risk is serv-
ice connpecied. A valld pclentlde crlticism
0f such & study conducted at this time is
i that the sjudy mey be premeture and prone
to & Ialse oegative result given that the
time elppsed since exposure in Vietnaemn
ts less then the 1520 ‘years that is typicsily
required for excess capcer locidence to be-
comme manifesi. However, the percepilon of
cencer sk If & cwrent copcern, and in
sOmMe Instances #X0eS5 CANCET INAY BRpPeAr
in & poptlation 10 Fears after &IposSuTe,
Therelore, such & study shouwld be lnifiated.
The rationele for this recompendation is:

1. & zeguitve Anding would sllay the cur-
rent and possible lncreasing fear that Ber-
blcide Orange or Vietnam service glready 1s
resulting i excess cancer deaths,

2. & positire fnding would establish serv-
Ace connecticn apd permit appropriste and
rationel polley decislons with respect to
service coonected dlsabllity end right to
COInpenSation.

3. A posiilve £nding would identlly the
trpes o cancer for which there is iDcreased
risk snd the medical communiiy could focus
attentlon op gpeclic eurvelllance for early
detectlon of tumors with & possible attend-
&0 ILCTeASES in suecessiul! trestment.

4. An eppropriate ¢ohort will bave been

registered that can and must be resurveyed |

8t eppropriate Ume perlods to  detect
chenges in  mmejer morbicity or cancer
incidence, )

Euch e study could easlly be included as
pert 0! the VA epldemliology study thet is in
the planxing stage. Since results from this
study EMe OOl expected Ior several vears,
other mechenisms should also coptinue to be
explored. The proposed Alr Foree Ranch
ana Study will study cencer incidence;
nowever the li=itation of siudy slze diciates
thet & lirger stucy alse he planned,

! CHLORACNE

Tne consensus is that the presence of this
 sEin gisorder I e veteran should, as & prac-
rigxl matiter, be atcepled as a prior] evidence
| o7 Eerbleide Omoge exposure. Other cherm-
jcais ore aisO KDOwn to cause thls condirlon
but ne EFImptoml is suMiclently unigue to
jperiul It Lo seTve ax & Elpnal marEer, The
ity o s epplicatjon has, to dele. proven
e be §J tomited vejue: the VA Ras ldeci)fieg
bt two velerass with thls condidon. The

AR

.

" low prevelence may indiceie 1ack of herbi-
cloe exposure; Jallure of the cozcliions of
herblcide exposure to result io development
of tkls copcltlion despiie 1is BppeRrSdce o
many people exposed b TCDD o occups-
tlone! Of accldeDlal cobteIilbetions: 10¢
condition ma¥ have oOccurred &Dd Clsap-
peared 1D ithe time perlod Lhsat has elspsed
eince berblclde exposure, | .
OTHIE CLINICAL FINDINGS AND SUBIECTIVE
, BT MPTOMS

Studles of people assoclated with tnduse
triel 22d Gocidente] coniemminpijon delected
EFmmploms eod ciinice] Andings thet fncluds:
enplaerped lver of ealterations in clizicel
chemisery Iodices or Uver functlon; & ode-
cresse 1 ilhe reloflty by whith nerves cola-

“jeuct impulses, ellered Lpld roeipbolism bs
evidenced by allerations in pefum cholesierol
or triglveeride levels, neuralpin, welght loss,
muscle weakness, and psreblatric ChRIGES.

"nne ability of a pbyslcian 10 delermine thel
It.hese STRpLOmS of clinical Sndings represcrl
s stquelae of Herblcide Oracge exposure Is
! very diScuwlt glven that eech may result
‘J fromm B Dumber of causkiive factors.

[ Purther, there Is & pauc!ty of cate tescrib-
}mg SYMPUWm RPPeArEDCE OF Persisitnee some
Fears alter £APASUTE. AD cccupationsl expo-
sure. thét hes beed extensively followeg Apd
reported In the ectentific lMerature ooeurres
1n Czecbosiovekls. Persisiehoe Of soTie 0O
these STINpLOms apd gigns bas beeD Feparied.
Recenl correspondence wiih these sclentlsis
reveals thet two adcitional Teponis are o be
published tn the pexi 68 months.

‘The Scieniifiz Pane] has elso made simmler
inguiries in Greai Erlizlo whert 1t under-
stends & 10 year followup of apn acecldenislly
exposed populpiion was lecently performiec.
Reports on health evelusilon o! worker
populations in Wesi Virginls snd Arkpnses
are expected in late Augusi, which should
alse provide iciormation on the persisience
of many of these clinleel Bociogs.

_ These new §ais which are expscted o b2
released in the Dext few months, coupled
with & review of the exisiing liiersture, con.
stitnie the informsaticn bese from wEICh 10
tormulkte polity as 1o thetr utlily 1o the
Vietosm veleran issue. Subsiantial sddition-
&} data wil} ot e evallable 107 severtl YeBIs,
It 15 HXely that these dats can oy be of
relevant uilliiy U an lajormed poller W
esteblished wkhkich siates thaet the Sirnd-
tapeous presence Of sOINe POrtion Of these
noaspecidc clinlenl Sndings or sublectire
symproms w1l be scknowiedged as plausible
cause [or presuinpilve herblclde exposure.
Such coosidered sctiop would clemrlt rep-
reseat & polcT decision to asblrrarlly aup-
cient  Imprecise medioal or sclentihc
knowledpe.

The 5clentific Pane! 15 awalre 0f severel on-
poing studies 1o the 0.5, thet are belng coa-
gucted a=d Snanced br the privale secior.
The direct utility of these datp to the Her-
blclde Orange Issue can only be determined
upoh recelipi of more complete detslls of the
study deslgns or review of the compieted re-
poris. . :

Joxx A. Moorr, D.V.M.

Chair, Sclentific Ponel,

MEMORANDCH

To Chalr, Interezency Work Group on Phea-
0xy Eerbicldes ahd Coplaminknts.

From Ssientiie Panel, IWG,

Subject Evelustion of Five Sclentific Papers
on ke Carcinopenlelly of Chemicals thet
were Constltuents o7 Agent Orange.

The Sclextific Penel ts i receipt of ¢ Swe-
dish and 1| Germao paper. They ere:

1. L. Eardell end A. Sandsirom. Case Con-
trol Study: Seolt Tissue Swarcowss sné Ex-
posure 10 Phe2oxr Aceille Acids or Chloro-
phenols Briush Journal of Camcer 33 Tli-
T15701978).

2. M. Erpsson, Lo Hardel, N._O. Berg, 7.
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Rioter. end ©. Axelscn. Cese Coniwrod Stuey
00 Malignant Nesenchrmsl Tumors of the
Sort Tirsue and Exposure 1o Chemuse) Sub-
srenees Lakamidnloges 76; 38725875 {187%).
{(EPA Transiztica)

3. L. Harde:l, M. ErffXscon &3¢ P, LenDer.
Mallgmant Lrmpboma &3¢ Exposure 10
Chezoce]l  Subsisnces, Especlally Orgesic
Solvesis, Chloropbencls and Pheacxr Acids.
Lelkeriidzinpes TT()4: 208-210 (1960). (EPA
Trensiation)

4. 0. Axexwz, L. Sundell. K. Anderssern, C.
Ecling. C. Bogsiedt, end H. Kling, Berbicide
Exposure x2c Tumar Morielny, An Updaited
Epidemiological lnvesuipsiion oz Seedith
Fallreed Workers (Menuser!p: form 18E0).

b. A KL Thiess ¢nd K. Sreztzel-Berme.
Kiortality Bludr of Persons Exposed 1o Diexa
Followmsp an Accident whish Ogeusred 4o ihe
BASF o Kovember 12, 1653, Fresented gt the
Finvh Imeroationsal Conference op Medichem,
Sep Frapcisco, Calllornla, Sepiember 2977

EVALTATION

Pepers Nos. i, 2, aod 3 have & comzioa
degien whih L. Herdell mppesriap as Aret or
epcond auiZor, Lach of lhe three situdles
enpesr 1o Beve been well execused although
IRITlY peruirsiie  eXpOsSUre  Coriterls  were
willized, O parilculas Literest to the Sclexn-
tihic Penel gre the 2zalyses which the Bu-
thors Ccenned as exposure oalt o phencxy
BCIC Lierhcices which Jdenilied & reletive
risy for s0lt LissUe SaTCOMA O 4.3 (paper X))
or €& (peper Z2). ent Jor maliznent
Iympheme s.8 (paper =2). The phenexy soid
exXpasures Io pEper ] Bre reporied w0 be
with 2,4.5-T ezg 24-Dn thus the possibie
rale of 2,3%56-tetracholorodibenzo- p-dicxts
{TCDD) carzot be Ciscounied. ln paper =2
the auihors suggesied thet the Increesed rsi
may AlsD be associaied wiih pheboxy eclds
that do pot cenialn TCDD. Peper =3 £1d nos
present sepereie dhiy 88 & fubDction &Y ex-
posire 10 phenory aclds w1th or without the
TCDD econtemmipent.

The sizzilamiir of desizn o4 involvemen:
Of At leas: one IDvestgetor 12 g'] three 1o-
swapees could persyt the re¢urrence ©f o
unebservet DasT which weskens the Pane!'s
eccepiaice thel sludles =1 aog =2 represent
e True Independent veridcation of the Aod-
ings.

Ic eplie 67 1be reserveiions that ere gen-
erelly mssocisted wiih these cese contro!
enidertology studies, Le, permissive criteris
Tor ¢stadlishing "exposure” which verled be.
tween the £ludies. memory Was br pailedis
or reldlives thiat there.was “exposuse” be-
CEURE O 8 TTal@mBIlC eVES: SUCh s calicer,
1he siudies ghow & COITelRiion between ei-
Pos\re 1o phedoxy acid berbicices and &2 16
creesed risk of some Jooms of cancer. Lode.
pendent vertiicston would jurther validate
these stucles,

Paper T4 represects 345 persons whick is
small for thls tFpe o morislity study. The
aushors reporied that the obsetved number
Of tumor deails is higher Lhan expecied and
that the csusel relationship to speciSe
fpents {amiirel 8nd phenoXT acids] are ubs
clesr. The Interpretation of three SLOmpch
CRICETS 15 VEIT LENUGLS due L0 Lhe siz¢ of the
populatioz saxd the possible bias of famiiial
o7 genetic reiatlonship.

Peper 5 represedis a sTuly of 75 workers
wihlch shiotle be consldered es & ¢)izizei ob-
servation. Genelle of lamllisl sesociation of
the three 5L0mBCH CBICIDOIAS heerts 1o be
B5CETLAINEN.

The fuii vy of smell populsilons suen
B3 &re Tegresen(ed Io papert &4 g0t =5 Can
best be realired 10T0UED the developmen: of

o Interpationel Reglsiry =hich jociudes
B number ¢!l such populelions wheres i-e
FUALISLICE. pOWer O BUCh eDglvse: s Lo
substenliallr exnenced. The cevelenmern? eof
Euen B Hegisirs as belng eoilvelt pursuec

JoHy A AooRr .
Cherm, Seieniific Fenel
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; DEraRTRINT OoF HEALTH
s 4xo HOMAN SERVICES,
Washingzon, D.C., Augusi 1, 1950,

Bon. STTART EXITHETAT,

Asgiaicnt 10 the President for Domestic Af-
jerrs cnd  Policy, 1he White Hmiye,
Washinglon, D.C. -

DEat M. EmzaNsyaT: 1 amn wTiting 1o sd-
vlze you of the cobeclusions the IGteragency
Work Group oh the FPosslble Long-Term
Eealiy Efecls of Phepoxy Rerbleldes and
Cooteiminanis hat resched copcernlng the
Epidecaiologic Stugy of Ranch Haod Fer-
sonnel designed by tbe Alr Porce.

The Work (Group agrees ibet the study
should be conduclted aod endorses ibe
Jutgareats end recommendaiions on study
- gesigm ©f iis Sclentldc Penel, which are set

out fully Lo the stiecbed mmearandum Lo
me frem Dr. John Moare, Chelr of the Sclen-
1fic Punel. Recopnlzing that there are see-
el izherent Hmitstiens in the study de-
sign whith are outlined in Dr. Moore's
memorandune. the Work Group nevertheless
reached the gonsensus that the Alr Foree
cestgued a4 reasonsble snd sppropriale &p-
prosch to this type of study.

Iowever, the Work Group conditicns s
approval of the Ranch Haad study on 2o
esplizit recopnlilon and corsmitment by the
Tiesuilte Brabch end tbe Cobgress that
ihe eveinatich may bave o codtloue for &
pericd of 1ime fouch longer than f1ve Fears-—
nerhipt up 10 20 years--lp order 1o have s
piuch beiier chance of detecting and vall-
caiing latent or subtle edects. Although
FRanch B2nd end other studles can be ex-
pesied 1o provide » subsiantially cleaser
heslil
pericd, & serious edort must be made lo
jnsure the! Lecessary resources will be avali-
able to cenduct the Ranch Hand study for
es lcnF a5 Dperessary. In this regard, ihe
Work Group recommends thst the Admin-
tsiratlon take appropriate steps to lnsure
suppcrt for ihls objecuive,

e Work Group nosed thal no peer reviexw
group cuestioned the abllisy of the Air
Force stiextlsts to condust the study. How.
ever, the Work Group dic counsider wpether
the public would perceive the stud¥'s fnd-
nps 1o be credible If the Alr Force conducts
the s1udy. As Tou know, this Issue wasg reised
br the Natlcoal Academy of Scienrces (NAS)
sng oirer peer review groups: In thelr
teparis oz the Alr Force protocol.

Ve recogsize that the sppesranee of an
organlcalionsl condict of inierest im the
concuct of the study by the Alr Porce cowld
efect the credibiliity of the study. Whils we
uncersiznd lphe reasoning that prompts this
concers, we belleve the cobpcern ¢Ln be prop-
efly £T¢ edeguately sddressed by ibdepend-
ent reTiew AnLG anltoring of the siudy. Ac-
cordingly, the Work Group recommends that
the conduct of the Ranch Hapd 5tugy by the
Air Feree e Overseen 1or st least the first
five veass br an Independent peer review

comrmitiee which could report fo the White

House OTce of Sclence end Tecknolagy Pol-
ier or szme oiber high-level entity. The peer
reviex comzxlittes should be comprised of
represeniatives of the Work Group. eclentisis
frgmotne private sector and scademda. and
persais with scentific backgrounds nomi-

na2tew bY velerans organizations. The Work

Qre;:;a = oprepared to devole spelcal atien-
tion Lo Celnizy more Jully the hature of the

et g =

HUerencen peer review commitiee snd the
fosdionilip belween the commitles gnd the
. . The lndependent peer cominitiee.
wWiln the qualiv pf the sclentifc
* wiich the Alr Force wil] bring to
F. €32 mnd should assure w high
< wnEased studr,

.:._e; wern G:'oup 2150 belleves the study
T R cnducied by the Alr Fores be-
SR s convineed thal sizmifdean: dela-s,
Ll S thie study—ane thus in obiein-
SLTUINATY Fesulis—wiil be caused
¥ ciber than the Alr Force must

o,

pXecis piciure In 8 [Mmuch shorer

cOnOUE the sTLAY. 1T 1s Whe Tiew of the WOrE
Group thet such delsTs musi be avoldec In
llgEt 0f the bEFIOUSIESS wDC AELMLTIF O
the bhealth concerps of VIetdam Te€TRIS.
Iodesd, 1t Js mpersiive, 1o the judpment of
the Work Group, that this Important sSudy
be commenced as 3000 35 possible.

I summary, the Work Group sirongly rec-
cmmesnds that the Badch Haod siucs, €ith
BDpPropriate proiocol MOodAchuens 80l il
cuislde peer review end IMOAILOLLE. DE 6CD-
menced by the Alr Poree as 5000 65 pOssible.

Eincerely, -
Joay Z. BEENSTIIN,
Gengral Counsel
MEMOBANDUM

To Chalr, Interapency Work Group ¢z Phen-
oxy Herbicides end Conteminedis.

From Stlentific Papel, IWG.

Subject Proposed Eplderloiogle Jovesiifa-
tion of Hewlth ESects of Air Force Fer-
sonnel Pollowing Exposure o Berbicide
Orange (Ranch Hand Study),

The Scientific Parel bes cobsidered ihe
utillty of the proposed studr |p delerlzing
the Long Term Healih ESects thsl mar de
essociated with exposure 1o Herbicide Orenpe.
It bas also Teviewed the respohslveness Of
the Alr Force Lo the commesnts coniained 1o
the fowr peer reviews of the proposed
PrOLOCE.

In coocducting ihls Llesk ihe Sclenunc
Panel’s expertice was aGgroented by the Sar-
ticlpaticn of six sclentisis thet are ESo®)e
edoeakle In the desigh and conduct of €5l
demielogy studies of 1o the toxicity BSEnt)-
sted with the cobstitlestis of COTIRIUIDEDLE
¢! Herbletde Orange. These scigntisis ere:
Dr. Asron Blalr, NCI, Dr. Darid Erickson,
CDC, Dr. Carl Keller, NICED, Dr. Renate Kim.
brovgh, CDC, Dr, Phil Lepdrigen, NIOSH,
Dr. Walter Rogan, NIEnS.

The Sclenilic Pane) requested sad received
ibe following doecumernts from the Air Force:

1. Current Chronology of Herbiclde Oreage
Events. i

2. Protocol: Project Rench Bang 1L

3. University of Texas, School of
Hexlth Report.

4. Alr Poree Scientlfie Advisort
{5A8B} Repori.

. B Armed Forces Epildemlologicel

(AFER) Report.

7. Alr Porce Comments on the AFED Re-
port,

8. Nutlonal Academny of Sclences Repomn,

The Scleniific Pane) met on June 17th 2oa
benelived fromm & briefng of eeversl bours
curetjon on the proposed study. 4 Nt ol
aliencees 18 &itached. The foliowing ereas
were detatled durlng the briefing:

1. The pature of the Vietnam Fench Ezno
operation snd the “orcupriione] exposure”
experienced by Alr Porce personael,
l2. A description of the epidemjological ae-
&iga. .

3. Methods of dats collectlon and veriSes~

tion.

4. The composliion of the medical evalua-
Ton.

§. Statisiical methodologry,

6. A statistieal comparison of data thai
would be reuilzed from the Ranch Hang
population. & theorellcal group of T.8 la-
rines, &nd & Composile analysis of boid
groups,

7. The Alr ¥Foree's response 10 the NAS
Review of the Rapch Hand Proloce) 1memo-
rendum of June € Irem Coll Laihrop 1o
USAFSAM'CC was disirlbuted &% the meel-
ingl.

B, A varietr of oplichs that the tir Fcree
has consrdered relative to ihe concdupr of
the proposed study.

The Scieniinc Panel Is ol the ooimes txa
the Alr Forre cid contlde AU el LA
and crilica! ChErvations ¢ Ere TERTTIE
by 1he [our peer revjew evaiuzLions of
proiocol.

The hmitatlieus cof

Public
Bourg

Boare

i L en e

|-t

populaticn

5 10403

wentifed LB wversl reviens The Al Foroe
¢1d exaniioe the Jeas Ll Of expeRCIDg
(he populadions and pront ey coneluted Wat
Lhe resdt wowid be dewritenisl, The Redeh
Kand pepulation sumibew 1180 wiich Lo-
poses delnjte LUmNelions ob Lhe level of
conscence thet can e obce on fellure 100
desect D IDeressed cicel.ee o B YEIELY Of
Leadit efecis, le, Jack o siallslickl power..
nis wus & cohcern o7 the Nallobsal Academy
of Goiences g TEAF Science Adviscrr Boatd
penels that reviewed ibe Alr Force prowenl.
AGEDENUSE the Ranth Mend populeiion
utih U, Maripe or ATZv ground ©o0ps s
Lot &o ecceplabie Zmeple o Ingreasing We
iUy populslion. The Asr Force plesent
coovimeing data which cemonsireted 1hel
BZLISE Erouns troops mereiy adis & pon-
compRratle POPWATIOD  wacse exposure s
EoCENGLD ENG Whost muglilude o cxposurs
is sigmificasily Jess thero dhatl of the Redch
Eang personliel, le. It clules the tuly ex-
posed conort which dimimishes the kel
hood of deieciing &n unioward heallh efect.

Several peer reviews ODrerved 1hst-the pro-
tocol was 100 comprehensive 45 10 the §pec-
irum of bealih parameters jocluded 1o the
neptth evaluziion, Bowever, thele were DO
cOnEIfLOnY TECOTUNETOAIONS As Lo which
parameiers should be Ceieved, The Cifuse
pature of the nealth indices refleis the lutk
cf currenl Enowiedge &£ to which parem-
eiers are ¢7 principel Unporience 1o evalue
satinp polentiel Derziclde toxiclly. Iv remalns
& jegitizpkte codocern kel tbe subradual
gmouant of ume bt e iodividusl mmust
commit in agreelng W pariicipeie in ihe
svady Wil senous!y Incresse ihe risk of de-
creaset parilcipatics. Beduction ¢f the scope
of the heslih exgouinelion to redude the tlme
cormmittpent wouwld be B3 RITITTATY choice
byt shouid be consideres LI i resulis i ow
pubstaniive lncresse 1D panlicipation.

The oiber ¢ons{sieni ctOcern copsianils’
reised DY the pegr reviewers was the lsiue
of public percepiion ol & credible sludy fThe
ScrenliSe Pelei poles this comment wnd ae-
ferz 1he 15sue W ihe pzrell 1aterepency
Work Grouvp in ihe bellel thet 1% 1s Dot D
155ie resITicied 1o sClence. 1t 1S 1o be noted,
nowever, sl ROLE O ibe Peer reviewers
guesiloned 1bhe abillty of the Alr Foree io
conduct the slud? 1o & credible rmanher.

The Scientie Fane] 1s of the oplojch Lhat
the Renck Eeand personme]l represedt so 00
cupalloni] Froup that J5 unigue Irem toe
slandpoist ol Enowd time end gurstios of
exposure 10 Ferbicide Oranpe, Thelr phesty
aCid berbicide exposure ms¥ egual or exceed
thet expentaced by oller [Toups inwcived
in some ¢f the IDCre 1niemsive domesiic uses
¢! theze herbleides. It is rol aware of By
oiher grouvp thai 12 likely 1o be lpentilied
whose eXpOSUure cAn be docuelited or was of
gimiler wntensity aTE duration,

The Sdlentific Padel recolzmends that tbe
Epidemiologle Stuoy of Basch Hang Per-
sonnel as designed by the Al Force be con-
ducted. The Rench Eapd personne) were
heatly exposed o Eerbitide Orange sdd
shouid be provided lzformaticon tbhel indl-
cees I they are [menifestine adverse health
eilects of are A1 lotreesed risk of Ceveleping
fulure poverse eJecis £5 & resuls of Lbls ex-
posure.

The deteclion of edverse health eZents 3lso
woult provide s fofus &% to the trpe of
health eZecis 1hal me? possitiy ocour in
other per<onnel (§IOURC LrCOpPs) ekposed Lo
Herbicide Orange.

The Soeniiic Panel's recommendation is
concluione! besed on the fellowing palnts:

That the slufy be unceriales with ap
evpiicit commitment that the evaluslion pe-
riod showid eoniinue Eush Ioaper theT Eve
Fears—posfitly ©p 10 D veass in gecrr 10
chEnce ©I delesuny Jeie or
4LTUCY ¢ L veae gureils
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Ac cauvses 0f death ms well &3 for repro-
Auctive puicomes,

Siatisiicel power 15 en Inberent llmita-
toa 15 the £l04F. The CDIT WAT 10 eLDENcE
ine power s throygh & Righ rate of parucl-
patlon Lo the extensive guesiionnalle end
Eealin emalustion phases of the stugy. The
Seientise Pane) it oohceraed thai s bealih
eTAIUBLIOZ thAL requires severs! 4sTS IDRY
reslll In poor pariigipation which will jeop-
Broize ixe esire muly. Enhanced pariicips-
Lion br egpresively tnsurinog that puiicipanis
exparience DO Joss of Ibcbme, T eveD through
cirecied participation, should be seriously
consicderss,

The zroiocsl be revised to suceineily out-
ior tne procedure to De utilized lor assess-
menl of feproduciite ouicome, Its diSuse
jgentifsason throuphout the protocol does
rot permit b clear evalustion.

At the Ranch Band persontel, the pub-
1.2, a0l the polentific cOIMUDITY LleaTly ub-
cerstand that the ststed Deslih goal in the
Ay Force Protocol may not be fully reslized.
Thet goal 15 " identlfy reterans or sctive

=1F Al Forpe personte]l who menliest ad-
verae nealih eZects atiributable to herbicide
expisure of who are et risk of developing
futire edverse bealih efects.”

Trls cavent does not lmplr Laws in proto-
co! Cesipn ! ls Lo emphasize the inkherent
Limitalion of study size which ¢anpot be aug-
roenied—ikere aTe O MCTe Ranch Hend pere
Fonsel, Becatse of this, 1t nesds to be cicarly
rndersiond thab faiture 1o {dentlfy increased
risk (o B variety of hesllh perameters s t0
b interoreted 85 IDCORCTGSIPE A0C DO DeCes-
sy b Tree Iack of edect,

A fnzlor critlelsm of the WAS repoit was
that the studr could not 1udZl) the oiher
EIEies pORIS Yo setisiy the &oclal concerhs
{or proper Investization volced bFY the lay
a=g sciemtife communities™ snd “to clarily
tha guesion ©f comipensstion awards to the
VA cleimanis,”

Thé ScizztiSec Pehel agrees with that ob-
perveticn; nowerer, the Panel does bave the
perrpestive that the Rench Eand study 15
ht one sepmoent of a larper elort. There ere
oiher Bludies thati are slso oriticsl to. the
orerall eXort some of which are: the US.
Digxin RegisiTr the proposed loternational
Dioxin Repisiry, the Cose Control Study of
Ewmnsn Blrtb Defects: the Health Evalustion
of ikhe Xitto, W, Va worker population; the
proposed VA Epidemloiogy Study: the “Arent
Orespe” ale mouse Btudy: and ongolng
lakboraiory situdies such es those which are
astesslop the potestial of Herbiclde Qranps
COTLPOnENlE L0 cavse geneilc damiaze {Imu-
tadlent, It . ls the sum o these activitles
thet may result in the atteinment of these
goals.

_Jozx A MookE DV,

Chairman,
L1857 OF ATTENDEES, SCIENTIFIC PanNt MELTING,
JTrT 17, 1980 -

Kcme, orponization, and telephone number
Terrle Gels, HES-OGC, 2457542,
Walier Rogan, NIEES, 629-457%8,
Prillp C. Hearney, USDA. 324-3533.

Avnin L. Young, USAF. Brooks AFR. TX.

512 S25-250M.
Loichatl Gouph, OTA, 2244142,
Dave Criceson, CDC. 236—4035.

willizm Wolle, USAF, Brooks AFE. 512 506~

Ti5.
Joeidiickhelek, USAF, Brooks AFB, 512 536-
3441,
P A, Albenese, TSAF, Brooks AFR, 512 536-
HER TN
Ceorpe Lathropn, USAF, Brooks AFB 512
53E-2504
Pehate Eimbrough, CDC/ERS, 404 452«
.75
Vhliam 5. Avgerson, CASDMEL)Y /OSD, 607
ExTl
Lu Cel Ronald D Burneit, AFSC/SGP, 081~
£235

CONGRESSIONAL RECORD —— SENATE

Major PRl G. Brown, EQUSAF-SGLES, 76%~
5078,
Bl Welen, USAF. Brooks AFB, 512
3705,
Cerlos Siern, USAF Pentagon, £87-L287,
Fredric Doppell, AFSC/8G, B81-4502,
Gernld W, Purker. HQUSAF/SGH. 767-525,
Peiricle Mornthan, USAFSAM EXO, L12
5362600, .
Sherrill G, Laney, SAF/LIQ, €07-9207.
Poilip J. Lensripan, N1QSH/COC, 513-0b4—
2427,
v Lawréoce B, Hobson VA, 3802616,
JoOA Moare, NTP, £29.3267,
Pt Hopeoar, KICOSH £8+-3503,
David Logan, OSXA, £23-9603.
s Carl Beler, KICED, &86-1711,
Don Germes, EPA, 7854362,
Barelay Soepard, VA, 383-224] or 2231

£y
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RePRODTETION  AND FERTILIFY 1IN TREATID
MatI NACE AND EVaALTATION OF CONGINTTLL
MALFORSATIONS IN THSME OFFSFRING

{By James C. Lambd IV, John A hioore £3d

‘Thomas A hiraks}
#BETRACT
Thls srudr was uncerteken 1o delermnize
the erects of mixiures (Simulated Agen:

Orenge of 24-2ichlcrophenoxTecetic &
(2.4-D3y, 245-tnichlerophennrryacelic sl
12.4.5-T) end 2.3.758-letrachlorod.bento-r-

dioxin I'TCDD) oo reproduciion snd lertillsy
of treated Inale Tilce.

isle C5HTE,6 Imite were piven fe¢d con-
talning varriag cencesuralions of 2.4-D,
24,5-T and TCDD such thal dally doses of
Bpproxirmately 40 mgseg 24-D 40 mg Iz
24,0-T s0d 24 pg/kp TCDD (Grovp IO) o
4£0 mpskg 2,4-P, 40 DEARE 24.5-T end 026
gg/ke TCOD (Group IV} or 20 mprkg 2.4-D,
20 mg/kg 2.45-T end 12 wkp/skp TCDD
(Group 14} wouzld be schieved., Conircls
- {Group I} were glven & dlet with oniy tte

rn oil vebicle attded o ihe feed 1n the
tregied animals, dose-relaled liver and thr-
mus toxiclly were found asd bodr welpk:i
gAln was signiScantly recduced. Liver &ng
thrmus woxichy showed siznlhicast or com-
pieie recovery when the mice were reiurhed
to 8 ¢ontrel Ciel. Spermi conceatrstion.
motillty and percent sperm abnormalizies
were evaluaied and no slgoificant elect was
noted durltg or after the deos:ofg period,

At the conclusion ©f an elght week dos-
Ing peslod irealed males were maled to un-

treated virgn Yempies (Lhret per male per
week Jor eight weeks). Matlog freguencr,
average Jerillity, perceht Implaniatlion end
resorpiion 5lies and percent fetal maiiorms-
tioDs were All messured in reintlon ig the
trestment. No &znificent decrement In Jer-
tility or reproduction was Dowed 1o the
study. There was evidence of germ cell toxic
1ty. Burvival of ofZspring end neonstal ce-
velopment weare apparently unaleciec by pa-
LETnS] exposure Lo the sinulated mirtures of
Agent Orange.

INTRODUCTION

Chlorinated prenoxyacetile a¢id compounds
&re used exignsively as herbicides in [oresuTy
and egriculture, The Depariment of Defenss
tested and used 8 number of diferent herb-
leldes coniatnire ¢hlorinated phenoxy acics
in Vietnam ns defollapts; Lhese -lncludges
Eerblclde Orange, Herbleide White, Herbicide
Purpie, Rerbicioe FPink and Eerbiclde Green
(Young et al,, 1978}, The berblci¢e mos: ex-
tensively used was Herblelde Orangpe, & 1@l
mixiure of the o-bury] esters of 2.4-dichlomrm-
phenoxyacetic acid {2,4-D} end 2.4.5-trichlo~
rophenoxyacetlc scid {2,4,5-T). I+ hes beex
estimated that 107 miillod poungs were
Epraved wiil the MBjority uséd o the veams
1867 1o 1962 (V75 of totel herblelde spraved)
{Young et al. 1898).

Puring the srotnesis cf 2.4.5-nchiorse
phienc! (TCP) asd gubseguenily 24,57, bus
Lot 24-D, & BIghlyr oxic coTieininany s
formed. This cobiamiaant, 2.0.7.6-e rackio-
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rocioenzo-poLiontd {TCDDY, Las been found
in Eerblelide OTRDEe 81 AL ATERTE CORCED LB
tioT of 7 ppm wilh inciTidus] enalvis of vp
to 47 ppm reponed (Young el sl 19781, Oc-
CupAlOns] OF eNVITUDIDEDIA! eXTOSUrE Lo DU~
mans o TCDD hee Peed associaied with &
pumber of cliinloal cisorders (Firesiobe, 1677;
1ARC, 1878 . The Deavles: exposures hure Ln-
volred industrie! soeitenis which ocouwsves 1o
Plenis rroihesizing TCP. Toe Diosl consift-
esily dotumenied Clinicel menllieslation Las
been chlorasoe, 8 £0Tere O Of pULTLIRT
follculiils wZich s moet Irequentls oheerved
on the face, Leck =hd unper exiremiiles,
Oiher Jess o0mmioDd CUnleal Lndings Iollow-
Ing  TIDD  exposure  lboclude  pornhrna
CUlaneL WEolk. CEDIral and peripbere) nerv-
Ous FYELeTR disorders, depression end it
blliiy. hepelic drsiunction and ajteted serun
Lpd eooeesniratlions {Fiteswone, 1977, LARG
1678: Toung el sl, 1278),

A pumber of Vieitdem Veterans have ex-
pressed cODNCErd a8 10 heelih efecls Lhal may
heve resulied from exposure to Herbiclde
Orenge eliher tbrough eppileation of i1he
berbiciée or ihrourh inhabiting delclisled
Lreps (Holden, 1878 Fawls, 1879). A par-
ticular ancers 5 that Hersiolde Oranos ex-
posure mied be releled Lo TepoTied decreases
bowh Ukido ang feridlliy (low gperm
counts £0C shoorDual gperm foTms) & thet
it AT elE0 be respensibie {07 birth delectis
£ in ofspricg sires BY velernns who
were exposed jo Lgent Oranfe {(Bogen, 2197¢
Holden, 1979}, )

Tae woxicliv ef TCDD nd the phenesrT
arics 24-0 and 1.4.0-T has been siuncdied in
some cesuli. The bicioglcal efecis of these
chelesls are well Corutnenied In e number
0/ marimalian test grsiems (Gebring end
Beiso, 1972: Moore, 157E), 2.4-D, 2.4.5-T azd
TCID beve g2 Deso ipvestirated Jor ierpio-
genlcity and Jetotowiciiy »heln given Lo breg-
ninb femaies. 2.4-D acld end 24-D esters
show £1zns of letOloxICHY and ermbrrotexic.
177 1z bemsiers end rets &t biph dose Jevels,
bui !t Is unciesr whether the compoungs
are soiGElly teratogenie (Colllms snd WH-
Yams, 18717 Ebers and McKinley, 1871
Schwetn et &], 1971}, Exposure of mice w
2.4.5-T durlag preghancy results In ¢ongen-
itel maiformetlons {Couriner snd Aijore,
1871, Weuberi and Dilman, 19727 Bood
el ki, 107%), Siudles 1o rets (Sparsshu et all,
1971) end monkeTs (Doughesy et g1, 18751,
indicste thel the teratopeniclit of 2.4.5-T
maY be s specles-depengeni phedomenomn,
since pesistions! exposure o this compousd
produced letotoxic but pot terajogernic el
fects {Gelring and Beiso, 1878),

Early studles wilh 2457 samples which
are coniaminated with 30 ppm of TCDD
incicates thet the herbicice was teratopenic
o rels (Courtner el wi, 1970). Subseguen:
Bludies bF Courtpey end Moore (1571}, using
purified 2.4.5-7. showed tnet both 24.5-T
end TCDD were leratogen!c 1 three giratns
ol Imice but !n rats onlF TCDD wes feto-
toxic apd possibly teratogenic, TCDD bas
been sho=n by oiher laboratories 1o be ters-
togenic and/ar embryotexic 1o mice ai levels
above 0.1 eg/kp day (Smith &% sl., 1956) angd
rets ab 0.225-20 ag Lg/daT (Spasschu et gl
1071,

Althougk feiotoxielty enc teratogenicity
associaled WILL £e5IRLIODEL] eXPOSUres 10 these
compoilnGs have been eXiensIvElY Flutied.
Lhere i5 & paucity of CELS as 1o the efecis of
e exXposure on feriliity ene development
ol thelr ofspring. lavesiifatiens 1z rmale
FELS unceriaken L0 deteTmine whether dome
Inwziy Jeihe! mutetions ¢ould be crused by
TCDD were pegative. However, 1he Iacidence
07 jerilde malings was decressed bul 1 wac
hol determninec wheiber th!s was ¢ue to the
srsiemlic wWxickiy of TCDD eor & ¢irect emest
on reprofuclion (Ehers el Buceick, 15T)
Oiner stucdres st Leve cantidered reproe.
CoCUVE CompeleDdCe 1N Ibies have pelessllr
LEE mUILIDEDErBLICT BluCies of animiats
TTeAIRC LANIDD LLELT €LIUIre lves wliN oDe of
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the compouncs of tnterest. In ithose stucles
neither 24D (Bansen et al, 1971) bor
24.5-T (S=Ith et al, 197B) sipmfcanily re-
guged Zertdity when eles end Jeonsles twere
given feed conteining the herbioldes Thrve-
geDerstien FIudiss with TCDD demonsirnled
that ingestion of Jevels greetver then 0.1 ug/
f/caT decrensed Jerillty and litier gurvival
tn the I, gederation; exposure o 0.01 sg/Eg/
Cs¥y Gecrensed fertllity in the [ and I gen-
ersuions, bul not the f, guneranlon {(Murrsy
¢3 &, 1977). In that csse, An inerense In the
percenibge Of resorbed Implentation Eeiles
could be relawed 1o Temale exposurs to TCDD,
but Dot W oale exposure (ATa¥ €t bl
1879y, '

The conseguences of chemlcal toxdcity on
maie reproductive capabilities migkt include
lzss or derrease 1o Tertllity, sboormal sperm
mephology, decreased spern copcentration
snd/or motilty, or leslobs in the reproducs
tive trect and accessery seéXx glands (Gomes,
1970 Menson and Sirmons, 1830} . In addition
to efects ob reproduction or fertliliy, cheml-
cal exposure Imight cause genetle mutations
ib the Inele permn cells which cowld be ex-
press+4 1o the ofgpring as an loherited
anomslr. or embrvo abd feia) desth (Jofle,
1079; MAlzzsoh and Slmons, 1880). Azoiher
meChenSIm o explain fetal efecis vile the
male " would be that the cbhemicsl milght
soitally be traasmitied 0 the femele in
the pemizel piastns which cowld then resuvlt
1D & alreri erposure of the OTs.

The dominant lethsl (Epsteiz, 1973
Genernso, 1873) and epermn  morpbology
(Wrrebek, 1978) nssars. used routineir 1o
mice 10 evaluale poteztial chemicsl muis-
feiicity In mele genns cells, Were employed
1o !y study. Bothk of these test £Isiens
“isvolve chemical exposure, Igllowed by ler-
tility tesiing or sperm evelustlon of the
&X'kl Jor the duration of the spermato-
fedtc crclie (epproximately 35 deys 1o mice).
Tais epproack 1S Decessar? slhce Meje perm
cells 2re conmstanily dividiog end diferens
tipdng durmng transit from spermmatogonls
> sperTasiozoe with each Cerelopmental
gLage YRITIZE 1o 1ts sensltivity =pg suscepti-
biMiF 1o ¢hemical toxcity or mmutapanicity.
Experizents] designs which ace drecied st
teterxizing male germ celd ftoxicliy Imust
consider this spertn maturation process to
assure ibat all stepges of developmeni are
tested,

The following investigations were under-
taxen to determuine H composite ernosure 1o
2.4-D, 245-T plus TCDD (le., Herblcide
Craagpe), could affect reproductive function
1o mhale Inlee,

L I L] L] - : -
MATIEIALS AND METHODS
Test chemicals and purizy

24-dichlorophenoxyacetic  acld  (24-D)
(AGE 171114, 98.5 percent pure) snd 2.4.5-
trickiorcphenoxyecetic acld (24.5-T) (AGR
133711, 98.T percent pure} were supplied br
the Dow Chemical U.5.A., Midland, Michigan.
Eoth sa=5les were analvzed by Dow Chemi-
tal {or TCDD contaminetion who reported no
TCDD er other dioxin delected in the samples
{Tadles 1 snd 2).

Toe iree scid was used 1o eliminate tbe
voiatllty problem mssoclated with the butyl
ester which would coOmwpromise guantifice-
tion of dose administered anc pose &n ex-
POSUre itk to laboratory personnel. The free
BCIC {orm s resclly absoroed from this ges-
e iniesiipel tract.

FAZLIL—ANALYSIS OF 2,40 SAMPLE FOR DIDXING

) Geteciion
Concentation  lumpt
Het detecled., .. | pot

Chotdetedued. L] ok,

Hel cgtesier, . IS 0rs.
. hpt petenies L b oprt
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T water &2 Lbifum Toe povwaeres et was

TASLE L4 NALYSIS OF 24,57 SAWFLE FORDICRINS

. Driecion
Lonceniralion  hmd

A2 ETetrathlotodibento-p- hot delected .. 0.5 pok.
ciOtLin,

Hewchipiodibenzo p-divring__, kot detected. . 0.03 £om,

Oeischlorotibenio- p-aibuf, ., . hol aewested_ L., L35 ppm

,

2.3.5.8-tetrachlorocibenzo. p-dioxla (TCDD}
was s¥Dibeslzed by the Environmentel
Chemistry Brench, Fatlonal Iostiiuie of
Environmeniel Heslth Sciences, Hesearch
Triangie Park, Norith Carohop The TCDD
wes reporied 1o be o prester iban BEGR
purity by gas chromelogTaphlie ADA!ITEL
pertormed by WIEMS, The principal cob-
tamminate wRs  2,3.7.~wlekiorodibenzo-p-
dioxin,

Antmaoly end hwsbandry

Four week old ele and 10 weeX old Je-
male CETBL/A StOr/BR \vbred ruce {Cesar-
ean-Crigptnated, Barrier Sustkined}) were
purchased frora the Cherles River Ereedicg
Laboreiories, Inc., Wilmingion, Massechu-
setis Upon armival the mice were esrtagged
end housed i1n plasiic cages wWith plelnicss
tops {males, one per cuge; femeles, ies per
CRpe). Absorb-gi hardwood bedding
{Barpes Supplr. Durkexm, NC) was uased,
and ceges were clesaned onice epch weck, The
anlme!s weré kepl 1o conBiali temperaiure
(20=2"C) asnd nwnidity RE. 5=i0%)
on & Sxed cvcle of 12 bours gki-i2 hours
derkness. The mice were sliowed lood gzd

8 10903

open Jormuls NIF-21 Dreperec by Zelgier
Bros. Co. of Gardnes, Fa.
’ Freparciion of diess

Swock solutlon ©f the test chemicelp were
prepared In & €OTD OU vehlcle, The culcue
‘nied end ESE'VUCAl TRIUEE Ee Fiven o
Table 2. The test clels were prepared encs
week Tor § weeks br ndding ibe epproprisie
£0Ck BOMITIOD DD Whe feed (25 volswl).
The concedtration ¢f ¢hemice’s 1o the feed
war Dot chenged Curizp the B wesk expo-
Fure perloc study. Feec eoarumpilon (fm/
Douse] Was mMeasurel 0ok & weell. Approxl-
el dose levels were projecied uslng coa-
sumpllon of § gm feedqday br g Douse
welghlng 25 gm. The controls {Group I}
were plven kx clet coplalnlng 2% corm ol
Group I consisted of mice 1hat received
sboul 50 ma/kgsdey of D.4-D, 90 mpskp/scey
ol 2.4.5-T end 2.4 pg/kgsday of TCDD for &
toral dose of 224 gmsky of 2.4-D and 2.4.5-T
ezch Engd 0.13 mg/ke of TCDD over the en-
tire B weeks. Group IIT mice were trepted &7
& rate of 40 mE/LE eer of 24-D and 40 mg/
kgseay of 2,4.5-T {same as Group O}, but
received on!v (L16 splEgsdsy of TCOHD: the

‘2l Qoseges 07 24.D and 6f 2.4.5-T were

24 pm/kg sod 0008 g Er of TCDD. Troe
muce 1o Group IV received 20 mgkp/der of
24-D, 20 mgshgsday 24.5-T, end 1.2 ,g/kg
CxF of TCDD. resuilicr 1o 6 tols) B wesk ehe
pusure of 1,07 goa/Rp of 2.4-D ang of 24.5.7
end 0007 Mg ER of TCDD. After the B weey
exposure period all Siice were fed slendard
pelicted NIH 21 daet.

TABLE 3.—=2,8-0, 24,57 ARD TCRD CONCINTRATIONS Ik STOCK CORNH $IL SOLUTIONS ' AND PRGJECTED
POSAGES 15 FLLD

2407 245871 TCO0
Treaiment provp Ppm? Mgagday! Ppm1 Hphgoeay? Fpbt  up'kgigayt
(T 0 oy 0 ] (03 t 0o o
[ OIPUO | (N ¢ - oy 0 10,000 (2, 580) e 600 (%) 2.4
LY T [ 1. B 0 1} 20 10,000 (5 LED) 4 WYy Bl
1Y e crrarcmrnenrmmans 000 (4, BES) 20 X {5, E30) pai 0 {23y 1.2

t Calcuizted prepaied concemrabons and In{ ) wmooms dejecied by analvsis.

7 Sampley of o1l callecied 107 2.4-0 and 2,257 analyies were extracied wih ethel ethet, derivatized with diazomettany, ertiacied
wilh helane anG anslyreg on an election Lapture £23 chiomatogranpn (E2GT) by the Migwest hevearch Imatnpte,

1 Dose fevely bascd on iaeal contenierions in teed and shoaverige tred comumpnon of 5 gm teed cor Gay per 25 pm moyse,

+Samoles of ol collecred for TCOD snalytys were szponsiied in ethyl alcohol £nd polassiom hyctsige, then EXUaLIE0 with hegant

atd analyzzd with an ECGC by the Niowist Revearch jnstivie.

Ezperimental design

Two hundred male mice were weighed and
soTted {br welght) ioto eight groups (25 per
group). One hel! of the male mice (4 grovps
of 25 eschi) were used Jor toxicity eTaluaslon,
while the other hal? (4 proups of 25 esch}
were used for fertllity end reproductive
studies.

All males were then seclimatized on KIH-
31 laborawory chow for three weeks belore
the chemlcal exposures were bepun. Chermicn!
exposure began wheh the IRales were elght
weceks 0ld, Body welghis and food consuwmp-
tlon were recorded on & week]y besis, The
males were assigned Lo erperimenial and
control groups such that welght diferences
between gFroups were Duinimized. The mice
were then treated with obe of the four
treated or contyol cleis {or €150t consecuiive
weeks,

To<icopcihology

One hundred of the muice were siudied dur-
ing aod efler the 8§ wetk feeding pericd. Four
anlmals from exsch of the Jour Cose pToups
were Eilled br deczpliadon &1 1, 4, 5, 6. 12
and 16 weeks sljer f£ret Teceiving treatec
feed. Each motee recelved 8 fross EULGRET
examinailon: bocr snd organ {braln, Ilver,
spleen, Ridney. tbrmus edd teslisqepididy-
mls) welphts were measured. Thesr orgins
as we.l Bs JuDp. CUDCeLULn, &EI. prostale,
BCMInE] VOSICiE, CORJULRLIE FIENC BLC WM
pery biadder were Lxel L 0 neutrsl bui-
fered formalin, arnvoreled BB eoibeccel in
parsmn blochs. Eix LI NISTOIORIS ECOLiED:

were prepered and sizlned with bhemataxth
and eosin, The tlssues were examinhed for
evidence of histopatbolofic changs,

Also st sacrifice, the ik delerens wers fe-
moved ad¢ spermalosoe caliked ibto s 1O
roiume of 09% ealine The concenirailon of
gperm per ves delerens was egiimpied with
& heraocviometer iainedlatels efter echec-
tion. Adcditipnsliv, the perceni moille {env
meceent v$. DO MOTement) spern wWas enu-
merated. The sperm semple was then atned
with 0253% eosinm T for 30 mibutes. The
Eperrm werée even!y distributed witkin the
staining soluilen using & Pasteur pipetie &nd
four slide preparatiols were prepared Irafc
each eemMmple, The smears were aliowed to &l
drr, were cover slipped and were graminbed
&l $00 3. Three buddred £perin were prudied
jor eath sarmple anc sperm were clastiied
&5 DOYmMe! or abpormae! using the criterla ¢f
Wrrobek and Bruce (1975) and Soares et el
(1978},

Feriility ond reprocuciion

FertLity and rerroduciicl  assessnents
were conducted oL the rec 100 rilce
(tour groups of 25). -

After the mule Duice Sal beel trented with
1he test chendesls for eight weeks ther nere
relgrned to cooorol feed Beoinming the nent

eLon maie Was housed ®ILL ibree Tit-
oo o femisle multe (IouTIEOL WeORE CT epet fer
U A0 & Gaves escR ween TaT gIEnt weeds Lacn
Jemale A EhaZUISed talh meTning o T
conce ©7 Gualing DY gelecuiol o L VEDIRAL
shus (Dav 0ol presmaneri, Leeh meted

PEp
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Paet Wab removed from the cepe, welghed
A piaced 10 & cage with cther cated fe-
ta. et 15 that froup. Females whick gid not
ppeal W0 bave maled durisg the 5-dsy
CZNEDILETIOD DPelOL were oDaerveli 10T lhree
more weeks Lo permitl detectlon of possible
pregoences Jor which vapinal plugs wee
not observed, Apparent fallire of & {femele Lo
ale OF congeive wes verlfied thres weeks
£I3er CobRDIANGD bY Kiltg the aolmma) re-
moriy the ulerus, end sgralning 31 with arg-
monium: $ullde 10 Deliar idebilfs lnplan.

WRIl0D siies (Eopl et Bl 1964).

Fer each weekly matinp ©al coe femble
Cred 10 cack Doale WBS DUL in & [TOUP Lo be
sacmfced OU ¢e§ 18 of pregoency Jor terstol-
OFF eX3inaU0L. A BECODC bLrec fermale trom
2aCt maie was pisced 1o B group wiich was
ELoved 10 Gellver her olgpring. Al Temeintng
€arme found to bAve plugs Wwere pizeed 1o &
“LETBIGICEY DaCKUp gToup” 1o be subjected
10 lerbloiogflical evaluation & the dam ge-
lected Ior dey 1B seerlfice was found not to
have £ay live fetuses, The above pregnant
mice were systematically distribwied to the
teratclogy. posinatal or “beclup" groups
such ikl no one group was biased with
cums whick metwd Erst, wecond or thirg,
Eowever, I! less than three €amns hag mated,
prioriiy wes renérally glven 1o the teTalology
LYoty Al mated dams were weighed on ders
0, 7. 11, 15 ang 18 of gpesietlon.

On gar 18 of gesiailon. tbe dims desiz-
fiated Jor LeTELOIOCT eXAminsiics were coded
10 perpiit ddentificatlon only by pumsher so
inET JEDOTzIOLT pereonbel teoducting the
terzlopenic mhalrsls did nmot know the test
Eroup. The mice were kiled br servical cis-
tocztlon of ihelr reproduciive sratus was de-
termiped, Impiantation sties {n e2ch uterine
berae were counted and the genersl condl-
ez ol each CcoOnCeptus was recorded. The
deieciion of Implactation sltes 1o the uter]
of ewpparentlyr podpregnant females was

- seljeved throuph use of emmonium sulSde
(Eoy: et 2l 1954), Live fetuses wers weighed
fopdividually, sexed intermslly (surgical ip-
¢iston below peveil, snd examised for ex-
ter—al meilormations. Live fetuses welghing
<05 g, o7 welphing Jess thab two-ihirds the
mean: o7 thell lorger lttermetes, were desig-
nsted es belng “stupted™, Al least one-half
of the fetuses of esch Livter, all “stunted®
fetuses £o2 fetuses having externsi meifor-
. matigns, were examiped for visceral slters-
tions {Siaples, 1974). The bodies of &ll fet-
uses were then processed Jor skeleial exami-
nation (Slaples and Schnell, 1963). The
heatls of esch fetus subjecied to ¥iscere)
greminaticn (with the exception of any
fevuses which had external head mallorma-
tiocs) were ¢ut off Af the bese and exaiped
by tne Iree<band sectlonlng technigue de-
seribed by Wilson (1965).

The Temslning dams (postnsta)l groups)
were gllowed to dellver ihelr Utiers, Live
end dead oZspring as well as birth welght
were recortied (day 0). The pups wers re-
weipbed on cdevs 4, 7 and 21 spd visbility
alse was recorded. The dams aod thelr off-
sprizg were Xilled on day 21.

The above procedures were repestad week«
Ir for eight weeks resulting tn s 1oial of
elght seis of data, Pour weeks alier the con-
ciusion of the breeding swody, (week 20 of
lhe experiment). the roale mice were killed
and aviopsied In & manner idedtics) to that
deseribed Jor the toales sacriited for toxico-
paihologic evaiuation,

* Stetistical evaluction

S:atist!cal eveluations of possible patrwise
treatment—contuel differences in foold con-
gumpuon., body weighls, organ  welphis,
Terzillicy, ting ediciency, end sperm nuUm-
baer, moilllty and sbnormalities were made
by Dhunnetl’s test (Miler, 19G6), Analvses of
TEIIALCE procedure: were emploved 1o Bitess
the sipnlilicance of cllerences AmIOng Eroups.
werN-Uo-Teek venallrsy, eod week Dy group

Ccluded hepalocelluiar

" CONGRESSIONAL RECORD — SEN

Interasmions.  Analfees o BELOTmALILES
EDOLE Whe OSFOTISE were CaITled out eoipler-
ing palirwize CcOmpEIISIN OF CONIYS] Tersus
Leealed roups Wit the Lignn Wiiimer U
e, The f£nalv:elc of maliormenlons oon-

sidered  the averspe  Pporeent malformed
{fetuses per litter &s the experimental unit.
FESTLTS

Feed consumprion end bodywweiphi

The projecied food copswmption of 3
gm/seweek (5 gm/sdey) proved 10 be b COD-
sesTaive estimale 1o kL groups throughout
1he period of chemical exposire. Lower 100d
consumpUon o7 el EToups 15 Lnticsied o
wegio2 beopuse onir B Ifbction of ihe week
(5 ¢ars) was messured. The sdditton of
2,45, 2.45T or TCDD <id not sifLifesTy
decrease feed copsutnplion curing the full
eich: week dosimg peried 1 any trealmnels
grocp, as compared 1o the copirpis, Siats-
ticrly signifcant chelipges 1o leed CCh-
sumpiion were only lound In sporadic Cases
£nd no general trend ol decrensed Jeed cobe
sumpiion could be atiribiled o the eddls
tion of either phenoxy acids or TCDD.

Bodr welght and weipht galm, however,
showed slgnificant reducuons in the irestef
entmals when eompared to controls. This
reducior in bodry welrhi was roosit pro-
nounced 1 proup Il (2.4 g TCOL KRG Cay
and BD = phencxy scid /KL /dar) Irem weess
2 throuph £ of the stady, The Group IT zul-
mals recovered mosi of thelr weight €efich
when refurned W conirol diel,

Generallt sll of the mice appeared Lealilty
throughoul the urse of ibhe stucy. OLly
two aniels died dunisg ibe twenty wWeeks,
ze n roupr IV st 5 weeks and one o proup
IT 2% 19 weeks, Thelr geeth did nol eppesr
1o be ireatment-related,

O+pan teighss end histopethology

Statistical'y signticant ibcreases jn Liver
weight (Figure §) were observed 1 al) trested
groups snd was posiitvelr cotTelated with
the amouzt of TCDOD erposure (le, 2.4 >
12 > .16 4p/kg TCDD. dey, grovwps IL IT esnd
IO respectively). Afier conglusion of expo-
sure the )iver welght returped towarc nor-
rzal, slthough Groups II and IV contimued
to ahow Elgnificantly elevoted vejues even AL
week 20, The livers of trested Mice Were €n-
larged. Hghter tn ¢olor than normel and
motded The thymus was decreased o
welght, which also appeared to be a function
of the jevel of TCDD rather thalh phenoxyT
ecid exposure. Althouth the iIDFINuUs TeipSis
were significanily {p«.01) reduced 1o Groups
II end IV relative o controls throughout
the treatmest period {wecks 1-8), thrmic
recovery appeered caspliete and welghts were
not sieilsticelly diferent frox the contrels
br 4 weeks after the lest exposure. No sig-
nifjicant {reatment-relaied edecis wWere ob-
served in the spleen, testis, Hdner or bratn.
Histopathological eveluation shbowed Do
treatmment-related changes in any orgens,
with the exception ©of the liver. Even tbe
thvyosus, which bed decreased In stze to as
much a3 one-third that of the coptrol thy-
mus, eppeared histoliogicslly normal, The
mild toxic eXects observed in the liver 1o+
swelling, scatlered
girgle ¢£l] necrosis, Ilneressed numbers of
itotic fgures, excess extrameduliary heme-
topolesis, and leukocytic lnfiliretjon. These
chanpes weére most apparent in group II
{2.4 pg/Egday TCDD: BO mp/kg/day phenoxy
ecidsy aod least appatert 1n Group I (0.16
kg /RE/CET TUDD: BD ImmE/Kp/dar phenoxy
acid)., These gigns 0f woxiclty diminished
substantially by the end of the twelllh week
of the Etudr (four weeks alter chemical ex-
posure was concluded).

L4 » L] L] *
. Fertility
The sTerage percent TALINES and overal
feriilty of lboe mmeles through & weeks of
the studr ars Liven 1o Tedie 4. Theve Wes &

ATE
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slgalfcant reducuion i the mellng {re
quency in males from Frovp I (BY mpikps
48y pnedboxy eciC, Q.16 L& 'kpsday TCDD:.
This eSect was hot observed g Group I
whose plenort ecid exposite Was similer
end  whoee TCOD eéxposure was  J5h-foid
greater. Therelore, no Zose-relaled £5ect
comid e eitribuied 10 1his decreise. Al
tioe percen: lertile metings end toin! ferms-
1Ty were not signilcel Uy recuced a Group
IIi or 1o 80y groud wher ccmpared 1o the
conTol

Wheo fertility wes evelisled o2 & week by
week basls, no trestoenioreleied cheocoes
were ObSETTEC. FeriUlT was miso siuCied ¢D
EXZ IoQitidue! per Iutle basis end e sigmiae
cent chanpes were delegied vithin treated
Imeles &S compared Lo Conirols. AD 1he Con-
clution ©f the studs spesmm oconzeniretlch
e2d molllyy end percent etnoromel £peTn
were messured. These veiuss were BRg!Tzed,
0o & Inginvtus) fTele basis, Lo deleroine
whether BIF correintlon exisied between low™
1Tty performance (plup lreguency, pes-
cent feriiie mseiinge snd total ferilltr) end
fo= values for sperm guslily (congestratizz,
metllity, pereest ebnermiel). In el Erovys
Lhere was Lo coTrelalien  Belwees  Lne
FaTRDelers measured. This would aZicate
that, even ihough ihere was corsicerahle
verietllity wilthin these parimeists, vane.
LODS in o Tertiliy could nel penerally be pi-
Tibuied lo spedife changes 1T sperm gLl
The volues Yor sperrm ecnfentrzilsn erd
EPErI meiilltly Suctunted colsideraliy froxm
Week to weel. Porcent ehcormzd :;-c:{n were
Jess verimbie, No tresimient-related chanres
were observed I these pArameiers. Tue
merked reductiens i eperiT conLEsSirolied
&nd Increpse in gperm metiiity which were
observed ijrom weeks 16 1o 20 of Lhe siudy
IELEt be st least panmily explained be ihe
fact the: the maiet Whose sperm  werg
checked o week 20 had besn throuct an
B-weeX intensive meotlng profrin wherees
the mejes monliored in ihe earlier weelks
were Tirgins,

TABLEL 4 —FTATILITY AND ®ATIMG CFFICIENCY In TREATID
ARD CONTRIL CS?BI S MICL, B-WLIK T54TaL

Ferute Yottt

Mating maimgs lerpry

Treaimenl prove i fteguency®  (peitensy? {peiest)
lqContraly (oo, T b=l 6 S& 2227 &Lfwl®
T80 2.8), . To3=24 SL3=0% ALLZiL
BB 006). .., YER A= 883203 SlTell
VA8 L) amee TR O=00 BLE=2S &iiz)3

I Caiculated 0aily eeposule 11 given in Barenibeses ar ol
milligram prenory ¥aa per kilogiam pel Gyl pg 1CDD per
kibogram pet oy,

* Ferzenl plups abserved per fotal Jemales hovies wiin malel,

3 Percent feriile malingy per bemaies miin afyps,

*Perceat ferie matiags pei 121 lemaies hovsed wilh males,

+ P 005 relateve to contish,

Hote: Yaloes 21t mest plud of Myt Stangaid et bl the
mean, h eQudls 25 per grovp.

Terctologicc! ezgminclions

The resilts 0f ihe tergtologt examingtlen
ol the dams mpied with trented o contrel
maies 10 eash Croup 9y weel are detsiled
in Tables 5-8. A comparlsen of ihe tibies
indicetes thatl Lbe avergge nummber ¢f 4.
plapis per litier, everage Tumber of restrp.
tions par lITler oF ateruge Susber Hue fetuses
per Liter {Tabley S-f) were unefscied br
ihe [eie’s chemlce: exposures, For exzmpie.
the menn vslues [of control and Group I
{most bepvily exposed) Were 7.1 Vs T4 Im.
plant siies per Ltter: also iz Groups J sxod
II there were £.9 vs 5.0 Live feluses pe: Jitier
and 2.15 vs 235 resompilons ber lltier. The
gverace  felll  welfbi Was  sgnifeant'r
{p<0.DE} prester in BLL LTEALITERL ETOUDT R
compared 10 cooirels The totel nurmoer of
cdead Istuses {le. 0Ispring which welgoed

.
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more 15an 0.3 pou ofspring welphlag <03
£ were Lsiet s B resporpiions) wes 1 In
Group 1. 2 11 Group 11, 1 in Group IT1 and
0 1= Group IV for the entires B week study.
Tie IR0 O rakje 1O lemale feluses WEs EISO
delermuined: Do treatroent group exhibiied
esr girmitcent ¢hanre {p<0.10} Ilp this ratic
& compwEd W the control.

Cenpenlial ‘malformetions wers pot Eig-
mEeanily  incressed im (e oSspring of

tresled versus control meles {(Tables 10},
Viscers] melunciions were obesrted Wit
Jess frequencr iben externsl aud skeletd)
msliommetions Lo al] groups. The Lotidences
of 1he raost freguent)y cbserved Dualiporinse
Tlons are summnsrized Lo Tedble 8 ere delecis
{eocrbthalmis end microphilelmiz), Jaw
pagmelies {spneihle, RICFOLOELDIE), Were
observed In 14 to 2.4 percent snd i2 1o 1.6
percent of the Jeiuses, respectivesy. Clesls
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incresses
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palate pod beart or 2slor blood rvessel sncm.
wlles were phservEd D A ETOUDS 1D EDIIGE-
what Jower lpoidezces {Tabie ). The toie]
pereent maXormed Jetuses {Table 10) ranped
from 3.1 to 2.6 percent and the weekle per-
centafe did Dot ELOW EDF treElmentl-reiated

In corpeilial melformiations, A
comprenensive IUsUlng o mANCcrmetions ob-
served during the siucy hes been ncluded
(Appeagdix Tabie 1},

- e}

TABLL L~-LFFECT OF 21D, Z,I,S-'II' AKD TCOD OK FiTal DEVILOPMIKT, GROUP { CONTROL

Week of rrudy
' 1 ) 3 * 5 5 ? T Total, § wetis
humiee of Frmales ek va—— 19 22 2 5 & W 17!
Lziernyl we (M [0, ey e am e e i evne b 122D 1. 62027 127242 120208 100207 1212405 1L Bl 2
Aot ter o unslam per bR, e LialS L1014 E (0.2 T el b L é=0.5 Lbel € Tlal?
humber of resrpions pef Ml e 216D.38 2412030 208037 2162020 2 201 L3t 30 2 16mb )
Ryminr 5! hve IEi0Ses DEF MUBL . L oo o enmiccmrm I S 305 b Eal £ i=046 Ibzlb 506 4, S0, ?
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Paosruciel brier cxeminglions
When females were Rllowed W calry 1Delr
LIleTs O LerTh. the survival and development
€2 Woeir GAspTinE were studied. Toe Dumbder
¢z lve pups &nd lheir mean bofgy welpbi
cere compared In treated End conSwl ol
epring (Tabies 11-id4). The luck of & toxle
¢Zect !s praphicslly demmoasirated by come-
patiE velues for contrel (Group I) animalg
1o ihose I0T ithé AIimals exposec to ihe
righest dose of phenoxy aclé wod TCDD
1Grovp Iy, Toere was e merked reduction
1o the pumber oF litiers from day O to dav 4
in al! groups. o group I the oumber of
urters fell from B0 1o 44 and Ip group IT Irdm
40 10 60. This was sccoubied for 1o &1 proups
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by ¢coznabelisin by tbe moihers. After day 4,
the Joss ©f lltlers was greatly decreamel,
Oiher psrameiens show litille ¢ilerente be-
tween Groups ! and II: on der 0. the cumber
of Mve pups per Hrter were £40 o] 4.19,
number of dend pups per litier wes 082 10
bolh groups. BNd the aversge pup welphls
were 1.37 and 185, At day 2) the number o7
live pups per litter were 515 and 459 axnd
the average pup velphts were 748 and 750,
respecuivelr, for groups I snd IL Mo elect
oD posthsta! viabliit or rowih cotld be
sltributed Lo the exposure of the nduli male
mice W phenoxy acics or w TCDD.

The pups were examibed exiernslls ocn £ar
O for cwelormoations (Tebies 15 ecod 1),
During tbe enilre eight weeks the toual mel-
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formetlon rate in these milce Was belweel
o8 BDE 4.4 perceni. Toe ox!r iddivicual
vilues whizh oappfoach sLALISIIEL] &5lS-
c&nce Rre the DIallOTTBIIOD rales 1or week
iour group TV (40 mp/Ec day phenoyT soid,
1.2 ug/kgsdey TUDD) (Telie 15) versus coD-
trol. 1n thet csse the codirol animuis bad
00 ImRIJOMmAtions end the trealed bed 13%
malformations: ell of these were elther ere
or faw enorsalies.

A5 seen 'a the prensiz! evalustlons, ere
and jaw msloTmations bicounted for the
me)ority cof the oetiedis noted {Teble 16).
Ancpihulmia OF roicropibelinis were gees 12
1.7 1o 26 percent o ihe pUSs shf efRethis
or micropusilita were seen :n 1.2 W 1.8 per-
cent ©f the pups for kll treatment groups.

TABLE 9.—SUMMARY OF #0ST FREQUENTLY DCCURRING DIFECTS IN TETUSES SIRED BY MelfS TREATED WITH 24-D, 2.6.5-T AnD TCED

Treatment group

1 i i v
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133 Fmeregneliva. ... ‘ 30 Liidam L2 (8744} L.é (6711} 1.5 (e
CIes paEie, .y eran s 6 (5EID) 7 5783y LI 71 JoEmny)
R T e - I W2 {1:45%) L (2353 L0 (43 3 {34}

hole: Values ate pettenlincidence of specific znomalies: aumber of specific maloimations per numbet obselvec iz frvenin ptedlhesis
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LN 1 1" n v
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t 5.3 (5w L0 (1 e s L9 @ED
31 ETI0) A6 (27748 32 @37 36 3RS}

Kate: Values are pereent mallormed Teluses, number malformed per nember observed is piven e parencieses. hio valoes are sipnihcenlly difierent from conzroly (o 0ES).
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1A tetses Qive of degd) weie asapmed to be ol rish,
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DISCLSSION This study empioved the free acids 0f 2,4~«D  of these toXic cZecis sppeaved to be primartily

1n inese grudles we have evaluated the A8nd 2.4.5-T retber thasn the butyl eslers  reinied 10 the TCDD conient of the simu-
DEICiT Of three combipatlons of 2.4-D. which wers cOmpcDenis of Eerhicide Orance lated "Herbicide Omanfe” mixiure.
2.4.5-T and TCDD, 1n combination, on repro. DecAuse of e lower volatllity of 1he &elcs, Desplite whe use ¢f continubus, moderalelr
2utilen I male mice. MBUDRE Ireguency. Tne esteTs are ropidly metc‘bo‘:::ed tothe Iree  goxic. chemlca! exposures throushous 1he
ferilllty, permm esl! mutagenesis, ADC feta) or  B6IC !n both plants sRc eplimsis, and thetes  gpmniere period 07 BLOTMLIOIETess, DO Sics

Prfioisl Cevelopment were all considered Tore, ike sTstemic Loxiciiy caD be s1iTIDUIEd  pigeant imerease Lo Teprocuciive shacimial
nLOWne geleciton o lOLbOIO:-C&l gncpolnts, 1o the free aclc [Gchr.ng end Heiss, 19T, itles 1o the 2.4=-0. 2.4.5-T or TCDD exnoses
PSS e and should be comparedle On £ MCILT basis. Eroups Were obsesvet. TCDD Las previousiv

W WeTe CODULDUously exposed 1o high \ —imie e

24D ph,_t; 24.5-T mixed wish 2 or The does fevels employed exiiblied mpderele  peep gemonsirtied '.c elicl Dermalogenes.t
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res pxposure W siIsliar deoses [LIgCon-

e el TOTE), ANLENEC SREr Aoy EnesIs has

‘sc been reporied In Tals (Eocotba € &l
f,’c*.t:,. cuines pips (MeConnell ef el 197EL
bu¢ mmoTsers ane chickens (Rerback snd
Acten, JRVIE). sibough these were afal LOXIC
exXposures, I whe Presenlt giudy, mMoOrpno-
JOIica! CLADLEs Were Dot Ohierved Jn Lbe
weils 0f trenied mice. Throughout thls slucy
&8s welrnt was 2ot ATected, DOT RS FpErDn
Mol of percent hbporTial BPpErXBWIZOE.
Liewn £operTo copcentration, however, TR
LipElr reduced efier five and elfbt wetks
c! dosing. aithougk ihe efect WaS RO FLBTis-
w:¢ely gigmifesnt (p»0.10}.

Toe lereis ©f TCDD chosen for this study
were wiinin the redge thet had alresdy been
snown o result 1o cieft pzlate BOd klaney
shomelies when givel to plegnens C5STBL/E
Itmale mice (hioore et al., 2H73). Kixtures of
phencxy acids plus specilc levels of TCDOD
were wsed 1o order 1o better mimic human
exposures 10 Berbivide Qrange, Additlonallr,
previaus Investlagors (Neubert et si. 1873},
showed that edéing as litle s 00 &/Eg
TCOD to 2.4.5T ipncrensed the lLerniopeni-
eitr nooice of 204, 0T In ofspring of ex-
posed Dothers abeee that expected by e
simple sgcitive eSect. The dose ol TCDD ip

APPENDIX TABLL 1--SUMMARY OF AL
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this fiudr 15 £ of BDOTE the Q.1 k5 hp/dsy
Jevel, Alsg, !t shouid be explasiied hA:
DUmLan erpesures inveived smixtures of Dog-
D, 2. 4. 5T end TCOD {(Herbloide Qrenge).

Certrip chemlcusls, wihel pitex o slull
Coales, can cBUSe felkl Cekih oF &iler Loral
development Ip OSspring Eed DY ihese
meies {Jofe, 19T¥: Nensen eno Somons.
1980}, however. sUth SIEZE OF LWOFICIT were
pot elitlied 1b these experimests by expos-
inF mele mice to the 2, 0, 2. 4.7 exe
TCDD miytiares. As evidenced br ioe Sulue
bers ! lmplenis eht! TeEEOrpICTS. Tellder
embryo toxicity por domnineni Jethel IUle-
tons could he smribuled W eXposure W0
these chemdehis. The uzRZecied vEjues o7
percent ebnormie! speris, which 5 5 lest Jor
mutageniclty {WiTobed 1679} 2lso eads cle
to Llhe coaclusion Lhat ihe clemicsls. RS
given, were DOL DpULafen!c 10wercs e e
germ celle. This correiates well wilh previcus
multipenerstlon stodres (Murrey e al, 1879)
snd domipant lethel esseys [Enera and
Ruddlek, 1871).

The values Ior percedt maliormed leiuses
&8is0 Indlcated thet 2. 4D, 2. 4, 5-T &0 TCLD
hed no Infuence on tbhe efispriag of exposed
meles. The stugy was deslpped such ThET,

"1t the overzll percenl Imaljormed feiuses

L MALTORMATIONS QOBSERVED iN FETUSES SIRED £Y maLlS
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(2% et Appenclt Tebit 1) was Ciulbled 1o
cue O the experIMentsl [roUps, theTe wes §

PO chance 143l 1T WOuiC beve beel dee
terwed. Tirere war 8 TO-ECR cheDce oI Ce-
TeCUDE B OSour-lnig IDCTeSse D COLEESINal

defeeis 1h BDT one week, For enT tpesific
malforcetion O Ciess 0 meliormelion: the
corTeTponding powers wouil bhe momewbel
tess. For exzmsle, for fiscerr! defecis [hbche
ground seie O 447 Bte Tlle BY the grpert-
meps hed pnpronimetelt b $0% chaDte o
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trae {ADpendix TeLie 2. In thel cake. we
ohserved & €eLUSUCRIIT significant (P <0.05)
noreast Lo fusesd slerpebreas 1 Oroup IO 24
week 3 gnd o Greup IV et week 4. The lb-
eidence 1o the controls &1 those timues. bow-
ever, Wasr unusuallT low (D 1o bolb weeks 3
a3¢ 43, This 1vpe of skeieisl varisilon hes
been Gescribed &5 occurring a5 OlWED BS -
157 of more Gl ofspring fromn uliresled
pregzancies in mice sn0 aliBougk ther sre
freguently chserved. the incldence 5 ap-
parentiv lpcomsistant ehd thls gDCmeElr 1=
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Y pCE Ll versys controls,

Cexaty anomalles are assoriated with erp«
bryetoxislly, 2ot terzlogeniciiy or riuts-
genictis. Bowever, with chemicel expasure
¢cZiy tp the moales, DO pregDant females,
emorretonteity would not be expected In
nerefepring. 1 exposure of the embrye &l-
o the ehendeals had ovouiTed. Tia
ErTUnA ZIREDIR OF £PETTN, one woLld expect
L Gheerve lSCTEases embryeloxicity iln toe
Arslomeees ¢f the BludT, when 1he chemucal
i 1L ofze boT (O glacuinie) were Ihe
Dighest Ooe wowld hRonve elzn anticipoled

1het durlng ihe Bist weeks o7 1De teTaigiogy
atudy germ cell toxicity would Dwost LkelY
have been delected, uaiess the 5permaic-
gonia weare alecied, Decause Lhe SL2ITRALLI0R
that were evalusied Ipn the Srsi week of mal-
lng hecd been eéxposed 0 h¢ [l Jart X N6
througbout B!l stages ©f the EpEmpiLyel:e
process. 17 the speimalopniis Dac Dvel A~
fected br (he eXposure, Yhe ellect ®Would LEve
been most apparent o ihe lest wetds o7 L9
FLAMLE, DetBLpe BY LRED 14, weT e CTRI-
UALDE Eperiialocga which WETE Eperinids-

ponie during the entire § week dosing period
£agd csly begnf Lo proceec whrougs the
eporminiopenic ¢FLi¢ DOAY 1he end o CDeml-
ical EXPOBUIE,

“rus, there 00es Dol ApPeaT o e & TTeid.
ua o7 transient £2ect ©F 2.4.0 T.45-T and
TEDD RY the CODCERIIALICDE 4N WDl ELUCT.
[P B T €1 eXpOREC mae TuCe D
LAgILGL. exposure 1o ihess cnegufads QL
LU RPDOAT e InLUENCe Lne letal oF Legnalal
Qevelopment oo oihe wvieliz or clrprizy

firen BYoLOese DUQE
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ACE N OWLIDGLAINTS
We acrmowiedze the valusble ratisicl]
eopsuitanioms of Dr. E. Aberwickersams D7

B Gdes snd Do J Easernan, the wegiste
nzce of Pr. B B MoConnell 0 evalusiing

rutopathoitgiml specipens and oUing Lhe
mEsescirt, the sechoicsl essielance of Ms
1o Daellzmper, Ms D, Prezier anc hiz M
Boss. a0 M W, Petecsen for prepaling the
Pt LR X )

Fe tnant Tromes Mengum for Lis vaiue
aDis technical AIpport durlsg this sTuCy. We
S50 Wisd 0 tharX hielissa Marr end Pe-
TiCh Fiuer for perforiming ithe stellsticsd
analrees af the weraiolopickl &34 posihatel
gata Toe wechzicsl sssisiance of Freids Ger-
Ungp, Berry Zing, Loretis Lsogholl,. Burpes
Pay, Ly=n Soith ead Vicke Wilsal 18 grates
fully srEnowledped. ’

Tuls sody wes pertially supporied BY con-
rect Db NO1-ES-2127 fromm the Nee
wons! lnstitine of Enviranaenisl Heslih
Sclences st the Nationa! Toxicoiogy Fro-
gt .
spvmory CorMITiEr oN  ERaTh-RELATEY

Erszors oF Erericincs

£:20 &, €l to Order snd Dpeling Rew
Tmares, Barciey ML Shepard, ALDL Chalmmian,

E:35 s, Fepors on VA Activities:

Coicieeone Task Pource, Dr, Shepard,

Litpramire Azalvsls, Dr, Ehepars,

Afe=: Oringe Regisirs, Dy, Sneperd,

Dt Asalrsis Willlam P Pege, PR.D.

Ppidejolopicsl Study, Lawreocs B Hob-
som, LD,

$:00 am. VA Poliey Coordlnatisg Coamne
Lniciee, 257, Gur MoMlichael, Geoerel Counsel,

9:10 a=.  Exvironmenstsl  Protectlen
Agesncy Eearirngs, Adtjan Gross. PhlD.

:30 B=. Comiments Irom Chilel Medicsl

irecior, Doneld Lo Custis, M D.

¢:25 g Croments {rom Admiaisitator
G! Vetarans ANslvs B, Mex Cilelnnd,

10:00 s Veieran Atthmdes Irving B,
Bricr, M D. M=, RBonslg W, Deyou=g, Mr.
Charies A Thomeson,

10:30 a ™ Presectstions end Discusslons:

Folow-up 02 Iadustriz]l Exposure Dets
antd Discusgton on Bwedish end West Gers
mer Studies, Beymond E. Susking MD.

Prolessor Toa-That-Tung's Leiest Study,
wWalter J. Rogan, MDD,

Center for Diseacse Control Proposed Blrth
Dalects Sruay, J. Davld Erickson, DDS,
P, _

NIOZY Intemstionsl Dioxin Registry,
Pzt Boanchar, PaD. :

AFYP Registy pnd  Proposed  Studies,
Czrelym H, Linfpeman MDD,

FPaoely Eend Study, Melor PRp Q.

Depemiment of  Agriculture
PLUp C. Eearzey, FLD.

11132 a1 Questions snd Answers, I,
Shepard,

12:00 Moon, Adxnunmnunent.

COXMITTEE O VETERANS' AFFATRS
Waskington, D.C, July 31, 1980,
Eon. Mix Corraxn,
AZmininiroior of Velerans Afains,

Activities,

. Wasiingron, D.C,

Diar 2Lx: I am writng to follow up on
Faur plane 1o deal with severs]l Agent Orange
telated insues,

TSt Quring = June 2 telepbone conversa-
FoU hzl witk geveral members of the
CimmiTies ££2, you rgreed that the VA
IR LDIERSUF s eforts to msswe Vietnam
TENEDs Who e concerned sbout the pos-
Lt Dok efetis of exposure to Agent Or-
erze. prrminiiarly those sufericp {rom & dis-

or q::ab:;:ry thet they belleve mipht be

T2 07 such exposure, that they can
T¢ L phTsical exaroitnaslon fn tirmelr
LnC 1Y pecessary follow up si the
V& Liediza) Center.

€ itls ezreement, I sonounced,
relnerks &1 the conveniion of the

VR N AL TV

Callfornls Deporiment " of  the Disnbhled
American Velerzns oo Juné 5, the TA's in-
tention o 1nlenciy lts public injormelico
ecilvities in order Lo Bssure TVIELDADT: Teler-
ans thet Lhey can receive mrecisxl help Irom
the TA for finesses or disghillzies they be-
lleve Lye cavised DY erposure 1o Agent Orange,
On July 17, & pammphlet entiled “Warrled
sbout Agent Orange?” was made pvalable 10
the Comuritret, 6nd, 0D & vary llnited Dasls,
all other mexmbetz of Congress. 1 Lope has
415 event inglesies thet the iotensifed Ot
Tesch efort cdiscussed during the Juse 3
telephone call =il soon be fully undevwey. ]
wolld spprecibie hearlcy Irom rou &t rour
eerliest CORVETIRTOE phOULT Ciher espedis of
this outresch efom thal you have plsnneg

Becond, I have recelved no indication
gbott the YA's pleans In response 1O I°F rec
ommendation, wxich ] also snnouDced &t
the Californis DAV cobvention enc 6hout
which fou also were advised during the June
3 telephope call, that the mensagexmeni of
the Coogressionslly-mendated eplderziclogi-
¢l stuey beizy planned by the VA about the
efects on humanh kealth of eiposure g
Apent Orange shotld be placed i the hehds
ol en independernt orpeplzation outside ihe
Federnl Gorvernment, As rou know. J Inade
this recommendation reluctantly atier com-
inp to the conclusion that the ibiedsity of
emotlons surTounding tbe Apent Orenpe s
sue indicales thet 1t )5 unlikely that ihe
Epdings of & 62UEF DRThAged by the VA would
be pccepialie to Vietpam veierans and the
public. In my view, this Is B verT seTi0us DIEi.
Ter whith deserves your immediate evientics,
eac I would appreciate YOur response a6 5000
B3 possible.

Third, I em enclosieog coples of Tepmss b7
the President’s I-teragency Work Grotp on
Dioxis and the OZce of TechnolofT Assesss
meat on reviews I requesied of the foT
Swedlsh and the West German epldexiologl-
cal studies of workers exposed to diczn 15
those cottntries. The reports cdiscuss the -
pllcedons of those studies as ther relste
1w possible efests ob humen bealth of ex-
posure of dlocdn—the toxic conhiaminant
eontained in Agent Orenge. Specificslls, Dr.
John A, Moore, Chalrman of the Bentide
Pane] of the loteregency Work Croup (IAG).
Etstes that “In spite of the reservetions that
are generally sssociated with these cess-coa-
trol epidemisioricel studles . . . the studies
Ehow 8 cOrmelstion betwesn exposure to phe.
noxy scid herbicide and an !ocreased sk
0f somoe formys of canctr. Independent veri.
ficetion would further walidate thess
studies.”

OTA states that Dr. Rlchard Rem'npton.,
Desn of the School of Publie Health, Tni.
versity of Michipan, who reviewed the five
srudies, condludesd that the three tase-cos-
tro) studies csrried out on Swedish work-
ers are ™. . . ADODE the most carefully con-
ducted investigatiens of their type thet 1
bave ever seten. In $0ic, the Swedish work
is credtible i pot fully conclusive.™ OTA also
ihaiceter that these three siudies would
be very usefu! in the process of designing
the mandated VA svudy. -

I balleve thel these JAG and OTA reports
Foronply Justif a Teevnluation of the YA
pretiminary positlen regardiog the validity
and gignificance of these gsindles as eet
torth 1o an Aprll 15, 1980, letter to Congress-
mak David E. BozSor: “my sclectibe ed-
¥Fisels . . . G0 Dot think the papers make &
major contribuilon o snswerlng the prob-
lem, . .. " Moreover, I bellere that the
VA must Rave & CODSITUCLIPe TerpODSe to the
increased possibiNlT  evidenced 13 these
taree studies that sofi-tissue aprcomas nnd
mallgnant lympbormmes are releis? o ex-
poewre o dioXin, Xeeping 1 m'pd. of coore,
ibe pecessity for Turiher studies before eov
pasitive copclusists sbout any cause and
¢Jdec: relpattonenip can be made.

I wrge your lmmmediate considersilos cf

" ;'Li-\.,u‘:lLJ-) e b]:.NA L

TANese "Imatiers,s Maz. and ook cforwEre- is-

heartap from you ebou! them in the hear
Iuture.
Tbirk Fou lor Four coatioued cOOpere-
vien with the Commm'tise,
it werm regatdg,
Cordlally,

- Aoaw Craxgrox,

Cheirman,

OFFCE oF TECHEOLDGY ASSESTAITNY,
Weshingion, DC. June 20, 1880,
Een ALAK CEANSTON,
Cheirmen, Sénate Committee on Teierons'
Agewry, US. Sencie, woshington, D.C,
Diss CRAMRMAN CLadsToN: Trazk you jor
your lester ol RIgy 2 1880, csocerniug Lve
epldemlologle studles of phensyrectd ber-
bicides. Micheel Gourk of \he C=ce of Tech-
nolopy Assessmaent Eenlth Frogem hed ear-
Uer reviewed these hepers £a an informsl
DRESIS 1 TESPORSE 10 B FEGUES: rom FOUr SOy
miitee staZ. To ODIAID AL expert oOulside
review ©f the pepers, we asked Dr. Richerd
Remlngton, Dean of the School of Public
Eealth, Unjversity of Ailchigan to read and

comiment o0 the pepers Dead Benington has, -

B Fou Enow, ngTeec 10 seIVe L ChELIDARD of

tae OTA Advisory Penel for the review of

the Va Epldesiolopis Study of Tiel Naz

Veiersns.

Dean Reminplor's lesier to Mickael Gough
gad kis review of ihe L£ve papers &ie &l
tached. I wish to DriZg FOUT Bilention to two
points mede o the letwer. Toe Lrst is the
bigh marks accorged 1o the thres case-co0o !
Etugles cArTied OUl BY the Swedith workers.
Dean Remingion clies those 85 *, ., amosg
the most cargfully conducied imvesilgatlons
ol their rype 1bat I kave ever scen. In 10:0,
the Swedlsh work is credible Y pot fully cop-
clusive.” 1 wouwld pid & lursher reservation,
becauwse all of the SxeCish case-control siud-
les heve s0me authess in cemmmen, s possibl-
T exisis Lhat some ungonscions, undelecied
bias colors &1 the studies. This is not Lo gUg-
gest Lhet the work Is Jess thao excellent, but
only to polot out that verilicailon of those
siudies by a2 Iddrpendent inveslifaDOD
would remove thaet ressrvation, I undersiand
that the Interagency Work Group on Phens
oryacid Herbitides kas also concluded thal
the Swedlsh ¢ase-coDTrol studies have rmers.
Taker all together, thess studies do sugpest
that bheuslth eZects have resulted from ex-
pomi:e W pbenoxyacid berblcides 1n forescy
work,

The oiher polnt mede by Dean Restington
is that he now thinks * ., . that it would be
possible using combloed miitary erpesience
Lo deslgn 8 useful study of ressonahit sen-
sitivitr . . " He refers, of course, to the pro.
posed VA study.

Thank you Ior this 6pportunity to aid you
1n Four eloris 1o keep sbreast pf develop-
ments 1o this dimicuit ares. :

Bincerely yours,
JoTCz C. LasHor, M.D.
Assistane Drirector,
TEE UNIVEESITY OF BLICH gAXN,
Anrn Arbor, Mkl June 19, 1880,

Dr. MICHARL GOUSH,

Project Direcior, Ofce of Technology As-
wessment, Congresy of the United States,
Washingion, DO,

Draa Moer: T heve now been abls to reTiew
the &ve 1nvesiipations 1nio possibie rela-
tlonships belween Arent Omaapge and buman
heidtn and disesse. LIy detalle¢ eritique of
the lndividual studier s attached to Lhis et
ter. Two of the studles are colort oF pro-
Epective invesiitationy ‘The 55%% of these In-
volving the PASF workers exposs< in 1053 18
almost totrl)Y unhelpiul T do pot bellere it
1s ever worth &it1ar ks e™ideace o ODE GITEC
1163 or the other. Henrrer, 1he jour Swecdiss
snucies mre FenerallY rool anc do consiger-
&UIF raize 1R IndeX of gussicien CoONCETRING
possible cercinogenicitt of rhennsxr utlo
Twe Prospeciive siuer ¢ Axelson ef Al is
emel] mhd sullers MO poIme BnalTiica) Qil-

a———




Fer. The cuse control imrestipations are
Jong the mosi careiully conducied 1D~
Fssipetions of thelr 1r¥pe thet I nhave cver
seen. In 1010, the Swegish wark 15 erecibie U
zot fulr conclusive. Certainly this work
Tolld =003 10 Jusiify Turiber 1nvesligatled.

I hate £150 been able Lo review Lhe ¢olligue
% the NS pene! of the proposed Alr Foroe
"roth beal” iavestlgstion, The critlqus 8
£00C =nd 1 penerelly GEree with the Tiews of
t=e maiocriy. However, Dy, Kurlagd reises iin-
pOmant poinls in his minority report. | must
rrazly aemll that my Jeve) of pptimiswm coD-
cerning the possibie uwillily of prosoeciive
enldeloiopic Invesilgations in this ares bas
iresensed £lnce studyldf these documents, [
noT beleve ihat it would be possible using
combined miliary experience 1w deslgp a
wsery) studT of reasubDable senstiTity 1o -
portant hesith edects.

Trank vou Jor your petlence. See you s¢on.

Pest persooz) regards.

Siacerely,
Facassp . BeEmmwerton, Ph. D,

Dean.

Sprerric SoMArAnY CRITIQUE OF Frve Isves-
TGATIONS FILATED %O CONCLRXS AROUT
ACINT ORAMCE

(BT Rickerd D. Remington)

1. "Martzlltr Study ol Persons Expostd
to Dicxo Following en Accident Whieh Oc-
curred Lo the BASF on 13 Kovember, 1853"
br Troless and Frentzel-Berme.

Tus gTucy reporis On BN everape 20-year
{ollow-up experience o7 73 emplovees of the
EASP 13 Vesi Germany in 1953. A matched

Strol group and three externsl control
series, besed oz locel ond refional wital
sletisies were selected. The study purports
to shew en Incrersed Irequency of stomsch
cancer {o the dioxip-exposed group,

Tolforiucsiely, both ithe report enc the
{mvestipetion 1tsel? ere iEadequste pnd sbed
liitle light 0o the IMmportent questions un-
ger investivation. The cise sories 1 groell
ebd the risk of cancer of specific sltes even
over 0 losg a {ollow-up period remeins sl
& low level, Indeed, 4he number of stomsech
cancer ceses in the exposed group is only
fowr., All cause mortellity In the exposed
group 15 lower than that of one exiernal
comparizen froup end not diferect from the
other two proups, 1t W somewhat higher
than thet of the internal cootrol greup.
Insdegquacies in the description ¢! the ip-
restipation include {1) mo age breskdownp of
the exposed population; (2) no description
o7 e metlching procsdure beyord the plobsd
stalement thet maiching by age and date of
esiry 1ot ke Isctory fook place. Was the
age Inatcking to s Bingle year, Tor example,
or only to dve-yeer ape groups? Within what
oits was Qate of eniTy controlled? {3 The
colnparison Erovp 15 Eated to heve beeb
seiected “si rendom Irom the universe of
all persons ever included in 8 cohort study

tl now.” Thbis description is unclear and
insdegquete. Did & formal sandomizetion
ocrur, fe.. using random number tables?

The autbore select stomach cancer for
pamicular attentlon, sbd this mey not be
usreesonsbie. However, they ignore other

diferences. for exsmple. esmoRg viclent
deaths. Comperisons  between mortality

gtructiure by cause with all four control
groups reveals substantia? veristlon. In fact,
inspection of differences among the external
conIrel TOuPS reveals some wery large dis-
crepencies, for exemple. 1o ¢ardlovestuler
disesses, overnll patural deaths, and all
chidne  Imertility  rates. These dlferences
themseives cast doubt upon other comnpari-
sozs within the lovestigzilon.

Fuhelir. tesis o slgnificance using the
Posson diswribulilsn

" CONGRESSIONAL RECORD — SENATE

velues for the study. This Js s “defauldl”
tTpe ©f aDalrsis. The sUIDOTS Beemd Lo De-
Heve that use o ihe Pelason lstribution
13 jusilfied whenever ghe s Lnspeciing £7mall
numbers of eveSis, Notking could be Isrmioer
from Lhe tuih. The homogeheliy &RELITD-
tlon for lodividosl event probebiilides 1=
RITDOST CErisinly Toialed 1D these COLR, 1D~
volring a6 ther do & broad range of eges e=d
oiber beslc chesnclemsiics. This Jack of
bomogenely prght wel loduce &0 BPPTU-
prisie mocel whose true TAMehe: s well o
excess of that of the Polssod cisiributicn.

In summmery, this investipstion reslly does
not beer eentrelly on the guesticn ol Apent
Cranpge’s possible carcinogenlcity, Tue siunrT
15 inadequeiely deseribed, The experlence s
Hmited, The anelriics] techniques are Gues-
tionable. Thus, thls insestization DelllDer
establishes nor excludes & postidie £55001h-
tion between dioxin end sicmach cencer |oF
any other caus¢ of death).

2. *Herbicide Exposiare and Tumor Moriel-
17 An Updeied Epidemiologicel Investiga-
tion on Swedish Rallroad Warkers"” by Axel-
son, Sundell, Andersson, Eding, Hogsted:,
apnd Klng.

This updated epldemiolopic iovesvigation
by Seedish rallroad workers exposec W
berbleives hes been ¢erefully conductec &nl
is well descrlbed 1o ibe rescareh Jepoii. A
conori of 348 iodividusls were foilowed
throuph Ociober 1976, MoOneltr ssceriain-
ment s very compiete end the foliow.-up e1-
perience s excellent, The auibors heve in-
clugded onlv indivicuals exposed to herblcides
or more then 45 days during the period 1857

prough 1873 This agaln Is a strenpih of toe
nvestlgation. In addiilon, ther bave sub-

ivided exposure te &mpitrol frem thet W
phenoxy sclds, sgaip & gurengib. Siatisiice)
Bigalicance is Ooce agaln assessed by 1i¢
Polsson distributicn and eerlier reservetions
&ppl¥ beve. Thus, estlmeted p values ¢an CRIY
be teken 35 approximeaiions,

The resulis of this investigatiorn sre 6ug-
gestive, Overall tuinor mortslity o workers
exposed to phenoxy acids appears 1o nsTe
been {ncreased a5 does oOrtallty due to stom-
ach cancer. This would appear perticular)y
1o be true for workers exposed lp the eariy
years, although here the numbers appesr 10
be inadéguate to provide & breskdown 1w
emitrol and phehoxy acld subgroups.

Ones epaln. the numbers avellabie to this
studr &re inedequsate to perouit definite
conclusions, However, the results of this cere-
Tul investigation must ralse the Ingex O sus-
picion ¢oncerning possible careinogenlclsy of
phencXy sclds,

3. “Crse-Control Study: S50ft-Ticsue Ser-
comsas and Exposuls to Phenoxreceilc Aclcs
or Chiorophennls” by Eardel) engd Sandsoom.

This case contro] study compares 52 living
or deceased meie patlents with ecli-tlssus
sercomas sdmnitied to the Department of Oo-
cology Jn Umen, Sweden o 16870-77 with
carefully selected Tmatched controls. Aside
from the inirinstc Mmitations of case contro)
methodology, this s an excellent Investiiga-
tion. The suthors are unususlly carefwl 1o
exclude questionable cases and ¢oztrols and
to gdetect and elimineie obvious souvrices of
“bles. Thus, thelr findiog of a reletive risk ef
6.3 for exposure Lo phehoxyacetic acids mus:
be teken seriousiy, Their slatistics) procs-
dures are moderc and carefullvr gelecied,
Thelr sttentlon 16 deial]l 15 exerplary.

The only misgiving concercing the studr
is & generic one. Case conlirel studles are
ugiguely suscepilble 1o hiddes pources o7
blas of assceriainment, resall, end petiens
selection. The methodeioct. ho melier bew

protuce estimated p (earelul, cannpo: punranitee the sbsedce of

such blsses. Even so. the Endings of it
periicilar IDTeRLILRUIOD ere sufiesiive and
Earve furither Lo ratse Lhe iader of paspiclon
conterning LaCVCiion Of ROIL-TIsSUE sarcoina
br exooscre W Dhenorvacellc ailds,

4. "Cose-Dontrol tudy on  Maliphent
Lisseachrmbel Tumoss ¢ the 580t Tussae

8ad Exposure w Chemilca]l Subsiances” by
Erirsson, Eardell, Berp, Moller, b2 Axelsor.

Tais Erudy I8 gimiler 1o No. % shove but

CODCCoITRIES On experience o Scuithem
Sueden, The resulis are penerelly slmmlar

to 1het of the eastier inveriipellos pod the
melbods virtuelly identicsl, Apsiz, the e~
Fulls are cORElrlenl Witk the Brpoihesis 1hat
phenexy acid exposere increeses the rier of
tumors of this irpe. O0ce egaln, the lovesil-
Fers hove exercized UBLsue]l cire 10 els
ciude bieting ¢lects vs ipr s thes e abie
10 o 60, However, ape!n, case conire! meth-
eodology 15 iaminsiceily susceptiible to subde
BOd unmessurehle plases,

5, “Msltpment Lrmphoma and Exposure to
Chemies]l Subsiances, Especiallt  Orgazie
Soivents, Chlorophenols and Phenexy Aclds™
by Hardet]l, Irigason and Lecper.

This cese contrel siudy i Dy 1Se zaze
Investigetive unit responcible for relerecces
38548 4 wbove. This Ume & cesp contrpl gTuss
ol patienis with mellfnent Jtmphoms was
conducied using methodoiogy slomiler o (25t
15 the eariier inpvestiphtlens of BCft ilssae
SETCCME. ALLIL. & EuUDSMEDIE! &mc slziisl-
cally signmizezot relative risk 1§ Ioumd dor
this group of tumess, AZd agaln, phencry
aCid EXpOSUre I SpeCiLCRllT lDcTimmizeted,
Eeslier commentis concerning the care these
levessipators have Lpplied 1o the stucy ate
&ls0 approprisie here. &nd simmilar 1nttpe

tions o case ¢ontrol Ioethocds should be
noted, .

MrizoraRDTM
To: Chalr, loteragencr Work Group on

Phenory Herdigides and Cehitminens.

From: Scienilse Panel. IWG,

Bubject: Evrivation of Five S¢ieniilc Peners
on the Carcloogenicisys of Chemicals
that were Conslituenis of Agent Orange.

The Scientlic Padel is 1o receidt of 4
Swedish end | German peper. Ther ate:

1. L. Hardell end A, Sandsirom. Cese Con-
irol Siuer: Soft Tuwsve Sercomes snd Ex-
posure to PheaoxT Acellt Acids or Chicro-
phenols. British Jowrnal of Cancer 39; 711-
717 (1978).

2. nl Eriksson, L. Hardell, N, ©. Berg, T.
Moler. ant O, Axeiscs. Tese Coniroj Stucr et
Meipnent Mesenctmpal Tumors of the Son
Tissue and Exposure 30 Chemice] Suebstahees.
Laiartidninges 78: 387238715 (1679). (EPA
Translation}

4. L. Herde!l, Bi. Erlksson end P, Lenner.
Melgnnnt Lyimpsbema a0d Exposure 1o Chem-
leal Substances, Especially Orgpanple Solvenss,
Chicrophenals ahd Phepoxy Aclds, Leberild-
ningen 77(4): 208-230 {1980}, (EPA Transia-
tlon)

4. O, Axeison, L. Sundell, K. Andersson, C.
Equng. C. Hogstedd, and H, Kling. Eerbicice
Exposure anc Tumer Morallin; Ao Updared
Epldemlologicel lnvestigation oz Swedish
Rallrosd Workers (Masnuscript form 1880).

5. A, K. Thiess snd R. Freotzel-Beroe.
Moriality Study ¢f Persons Lxposed o Dionin
Foliowitig an Accident whish Oceurres Iz the
BASF on November 13, 1052, Presesied at the
Fiith internosiione)l Conferecce on Medickhem,
San Francisee, Callforois, Septemiber 1557,

EVALTATION

Papers Nos. 1. I, and 3 have 5 commesn de-
Brrn owith L. HarCell eRRenriDg as fint or secs
03¢ aythor, Zaeh of the three siucies £o5M st
to have been well executed sithousk lamt
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August 6, 1980

perIissive z'xposure criteria were utlllzec.
O parucelat interesi Lo the Stieptific Proel
Eoe the ADAIYSEs Which the authors telned
ss eXPOSUTE 02)F 10 pheboxy acid herbloides
Lemich itextified a relative risk Jor mOft tiasue
sercoms O 42 (paper No. 1} or €8 (paper
Mo 2} and for mallpnant Iympbomna 4.8 (pe-
ptr Ko, 3}. The poenoxy acid exposures 1o
paper Xo, 1 ame reporied to be with 2.4.6-T
and 2.4-0; tkus the possible role of 2-3-7.8-
tetractiorotibenzo—padioxin {TCDD) csxianot
be iscounted. ln paper Ko, 2 the authors
sugresied that ihe increased risk ey also
tve 2ssociated with phenoXy sclds that do not
cosiaina TCDD. FPaper No. 8 did pot present
separale Cats As 8 fupcilon oOf exposure W
phenory scids with or without tbe TCDD
cociasitanct,

Twe similarlty of desipn ehd jnvolvement
©! 8} least oDe¢ Investipator 1n &ll three 1n-
swences could permlit the recurrence ¢ an
“unobserred bias” which wenkens the Pan-
e’s accepiance that studles No. 1 spd Ne. 2
represtht » e independent verthcatlon of
the inglogs.

Ia spite of the reservatlions that are gen-
erzll¥ associzted with these case control epi-
cemiology siudies, Le., permissive criterta for
edlablishing “exposutre” which varled berwesn
tne stulles; memory bias by pailents or rel-
£3ives that there was “exposure” becsise of
& traumatic event such as cehicel, the gtudies
show g correlation between exposure Lo phen-
oxy7 acld herbicides and en lncressed risk of
s5Te jorms of cancer. Independent verlSca-
tion w'culd further validate these studies.

Paper Wo. £ represents 348 persons which
Is smsll Jor this type of mortality study. The
aulhors reporied that the observed number
ol turoer gegths 1s higber than expected and
toat’ the causal relationship to speclic
agexis (amiirol And phenoxy kcids) are un-
clear. The interpreistion’ ¢f three stomach
cascess 1s very.tentvous due W0 the size of the
porpwistion add the possible bias of familial
cr genetlc relationship.

Paper N9, 5 represents 8 study of 7%
workers which sbouwd be considered as &
ciizical observation. Genetic or famllia} as-
socizlion of the three slomach carclnomnsas
nescs o De ascerteined.

The full utlity of small populations such
as zre represeried ln papers No. 4 and No. 5
can best be realized through the develop-
men: of &2 Inlernatione]l Regisity which in-
ciugdes & number of such popuistions where
the statisrica]l power of such anelyses can be
subsiznatially ephanced. The development of
such & Registery is being actively pursued.

Jour A Mook, D.V.M,,
Chatr, Scientific Panei.

Nr. CRANSTON. Title III, special
heme adaptation grants for eertain
severely disatled veterzns, would amend
chapter 21 of titie 38 to provide for lim-
ited specially adapted housing grants, up
o & maximum of 85,000, and eligibility
for direct YA home loans, to certzin vet-

rans who, as & result of service-con-
rected disability, are totally biind or
have lost or lost the use of both upper
exirernities.

Tile IV, Veterans' Administration

heme-loan program emendments, con-

tains ameadments to chapter 37 of title
33 which would:

First. enable veterans who have used
their VA loan-guaranty entitlement in
obtalning a loap for the purchase of o
conventicnal home, condominium, or
moblle home to refinence such loan, un-
cer cerialy circumstances and st a lower
interest rate, with & VA loan guaranty
icr the refinancing loan, - ’

Bzzend, increase, from $25.000 to $30.-
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000, the moxiziem VA lezn puaranty
amount for & corventicnal home oOr
conuominium. . .

Third, increase, from $17,500 to £20.-
000, the maxirjum VA logn guaranty
emount for & mobile home, nobile home
lot, or mobile home and lot,

Fourth, suthorize the VA to roake cer-
tain disclosvres of indormation’ pertain-
ing to individisl velerans as becessaTy
in compection with the management of
VA home-loan prograins.

Title V., miscellaneous amendments,
includes emendments which would:;

First, amend chapier 57 of title 38 Lo
make records and documents created by
the VA as part of the agency's medical
quality assurance program privileped and
confidential and to bar disclosure of such
records and documents except o spec-
ified recipients Iz specified circumn-
stances. :

Second, amend Fublic Law 838-345 o
suthorize the VA to convey“ip the city
of Cheyenne, Wyo, free and clear of the
park &nd recreationz] use resirictions
established by the VA deed made pur-
suant to Public Law 8£-345, which orig-
inally autherized tte conveyance of the
traci in question. with regard w a cer-
tain part of that tract needed by the city
for the expansion and iunprovement of
& roadway.

Third, amend chapler 32 of title 3%
Lo make certzin modiScations in the way
in which coniributions are meade to &
servicemember’s VEAP~——acctunt, name-
Iv: Lowering the minimum and ralsing
the maximum permissible monthly con-
tributions, making clear. the Segretary
of Defense’'s authoriir to make contribu-
tions on behal! of servicemembers, and
permitiing  servicemercbers to make
lump-sum contributions.

Pourth, amend chapler 3¢ of title 38
io delete the December 31, 1988, termina-
tion date for the curren! GI bill—for
which generzlly only persons entering
service before 1977 are elipible—and pro-
vide that a veicran discharged from ec-
tive duty on or ziter January 1, 1980,
may use his or her entitlement to GI bilt
educational assistance onty until: First.
the expiration of 5 years after he or she
begins & program of education following
discharge, if he or she begins & program
ol education within 2 years of discharge;
or second, December 31, 1889, whichever
occurs later.

Fiith, amend chapter 1% of title 38 to
expand the calegories of persons to
whom assignments, under verr specific
and lmited circumstances, of National
Service Life Insurznce and U.8, Govern-
ment life insurance proceeds may be
made, :

Sixih, amend chapter £1 of title 38 to
allow VA revolving supplr fund reimn.
bursements to be based on the cost of
recent significant purchases of the items
involved and to provide for the return to
the Treasury at the end of each fiscal
year ot only such smounts 2s the Ad-
ministrator determines to be in excess of
supply fund needs.

Nr, President, so that all Senztors and
the public may have a full enderstand-
ing of the provisions of the commitiee

.S 108

<L, T-esk unanimens coneent. that. 2
propriate excerpls from our comrmnitiece's
report on 8. 2648, 8. Regt, Ko, 9636, bo
pricted o the Recorp &t the copclusion
‘of ¥ remarks,

The PRESIDING OFFICER. Without
objectlen. it is so ortdered,
(See extibit 1)
. CORCLTSION
Mr. CRANSTON. M-, President, ic
closing, I would Lke to thank the dis-
tinguished renkizgy minority member of
the committee, the Senztor from Wyo-
ming (M, Snersox), for his elways ex-
celient help and ccoperation on the Bi'l,!
the Senator from Georgia (AT, TaL=
waper) for his Zne work snd guidance,
snd zU the other committee members!
who are al) cospansors of this measure
and whose help was {nvaluable during!
our Work on the bill, Secaiors Raxpovrs,|
STONE, DURKIN., MATSCNAGA, STAFFORD.!
TrUrMORY, and ETxPHERLY,
In addition, I would lke to thant|
members of the mejority staf, especizly
our hardworking and devoled editor

Farcld Cearter, and Lis atle assistznis,|

James MacRae zid Walter Elinger, anc !

Miary Seans, Janice O, Eobeile Polzer,

Eill Brew, Ed Scott. Jon Sieinberg, Juliel

Susman, Molly Milizan,

Terri Liorgzn, Julia Butier, and Becky

Walker, and Senater Taliencrs gssicl-

ant. Bobby Averr, as well 25 members of

the commuitiee’s mincrity staf—Garner

Shriver, Ken Beroguist, axd Joha Press- |

Iv—for all of their very hasd and e<en- |
tive work in developing this imporiznt
mezsure. :
Mr, President, on behzlf of the Vei-
erans’ Afiaire Commiitee, I urpe the Sen-
ete’s fzvorable consideration of the com-
mittee Hill,
Exgmor 1
Distrssion
TITLES 1 AND II! VETERA WS DISABLLITY COMPIN-
SATION AND DEPINDENCEY AND INDEKNITT
COMPENSATION BENEYTTS .
Beckground
Disabiliiy Compensation
Lt service-cohiDectes disabllity compesn-
SaLi0D PrOETA™ Protices month!y ¢ash bede-

fits L0 veierans who have sufered disgtile !

Jues during. or a5 a tesull of, thelr service
in our Nations Armed Forees. This program
renks as the highes: program prioriy oi the

Ingrid Pos:.!

Velerans' ATairs Committes.
The ameunt paid In individual insiances
*-M- CODNLIDECRt Wpon the nature ot the vet-
erans’ disability o combioatlon of disabli-
Itles 2nd the extest o whley EAITIINE cB-
pacity is consldered o hate been Impaired.
Compensabic cisabliities are rated sccord-
ing to the VA's Schedule of Baiing Dsabli-
Ities 00 & gracuated scaie raLoing from 1o
to 100 percent. A toallr dissbled veterzn
s thus compensated i mo: Jess than tke
C10D-percent rate. Higher menih)t rates e-e
Perabie to totallr digpbled re:érans Wi
Ceraln speciic, very severs Cisabilties apg
COmDInAtiors of disabilit;es
The Veterans Acminisiration glsahities
compensatlion prograrm currenily provlde.s
benelits for 2271803 VELETRIIE 'who have
selvice-connected cisabiltiles, This number
s composed of Cisabed velerans \l‘lth-‘*“\:.‘
lollowing periods of sEITICEY 35900 “‘nilz-d
War I veterens: 1.206.500 World War If ret.
erang 236600 Korean.cantic: velemans: n'-.c
546400 Vietname-ern ¥elerans T
The lollowing tzble shots ATESkfE COtty
BNd caseloads for velesans a0g surtivars: i
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