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1776 K Street, NW.
Washington Office Washington, D.C. 20008 Chicago Office
Area Code 202 857-5000 Area Code 312 861-2000
Telex 25-4361
To Call Writer Direct 200 E. Randolph Drive
202857- 5018 October 5, 1979 Chicago, It 60807
TO: Witnesses for 2,4,5~T and Silvex Cancellation Hearings

RE: Report of the Scientific Advisory Panel and Update on
Hearing Preparation

As our preparations for the hearings progress, we are con-
tinuing to work with many of you on your written testimony. A
number of other prehearing activities are also underway.

On August 15~16 and September 20, EPA's FIFRA Scientific
Advisory Panel held hearings to review the Agency's proposed
hearing notices for the nonsuspended uses of 2,4,5-T and silvex
(those not already subject to the cancellation hearings). On the
basis of extensive risk evidence presented by both Dow and EPA
during three days of hearings, the Panel concluded that these
herbicides present no significant risk and recommended that no
hearings be held on the non-suspended uses. EPA has not yet
responded to the Panel's recommendation.

While technically the Panel dealt only with the nonsuspended
uses, the risk issues for the suspended uses are virtually identical.
Thus, the favorable report of this scientific body should prove
extremely useful during the cancellation hearings. A copy of the
report is attached for your interest,

Also during the last few weeks, Dow and the National Forest
Products Association have produced large numbers of documents in
response to EPA's discovery request, and we have inspected docu-
ments and exhibits produced by EPA pursuant to our discovery re-
quest. Discovery has been more extensive than anticipated, and is
still in progress.



KIRKLAND &.ELLIS

Page Two
October 4, 1979

Finally, we are preparing for the third prehearing con-
ference, now set for October 17. At this conference, we expect
to address a number of discovery matters, as well as possible
scheduling for the hearings.

We will continue to advise you of developments in these
proceedings. If you have questions regarding any aspect of
your preparation, please feel free to contact Mark Wine of
our firm at (202) 857-5024.

Sincerely yours,
€ wor R W ame_

Edward W. Warren

Attachment
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iM§ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
b WASHINGTON, D.C. 20480

September 27, 1979

QFFICE OF TOXIC SUBSTANCES

MEMORANDUM
SUBJECT: Review of FIFRA Section 6(b)(2) Action on 2,4,5-T and Silvex

RO Or. H. Wade Fouler, or, B dAnela ~Taudd QG‘

Executive Secretary
FIFRA Scientific Advisory Panel (TS-766)

T0: Deputy Assistant Administrator
for Pesticide Programs (T3-766)

The FIFRA Scientific Advisory Panel has completed review of the
Notices of I!ntent to hold hearings under the provisions af FIFRA
Section 6(b)(2) for regulatory action to conclude the rebuttable
presumption against registration (RPAR) of 2,4,5~T and silvex. The
reyiew was conductad in an open meeting hald in Arlington, Virginia,
during the perfod August 15-16,. 1979, and Septamher 20, 1979.

Attached is a report of findings by the Panel which include
four recommendations and two appendixes.

Attachment
Report

¢e:  Panel Members
Mr. Conion
Ms. Marcia Williams
Mr. Mike Dellarco
Dr. John Preston
Mr. Menotti



FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT(FIFRA)
SCIENTIFIC ADVISORY PANEL

Review of Notices of Intent to Hold
FIFRA Section &(b)(2) Hearing on 2,4,5-T and Silvex

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA)
Scientific Advisary Panel has completed review of the Notices of

Intent by the Envirommental Protaction Agency (EPA) to haold hearings
under the provisions of FIFRA Section 6(b)(2) to consider appropriate
regulatory action for those uses of 2,4,5-T and siTvex which were

not included in the recent suspension orders. The review was completed
in open meetings held in Arlington, Virginia, during the periods
August 15-16, 1979, and September 20, 1979.

Maximum public participation was encouraged by the Scientific
Advisory Panel to ensure an objective and adequate consideration
of all relevant scientific issues relating to health and the environ-
ment. Public notice of the meetings was published in the Federal
Register on July 27, 1979, and September 4, 1979. In addition,
telephonic ¢alls and special mailings were also sent to the general
ggbl§c-w?o.had previously expressed an interest in activities of

e Panel. -

Written stataments relative to 2,4,5-T and silvex were recaived from
fow Chamical Company, and Michigan Stata University.

I addition, oral comments wers received from Dr. J. R. Allen, University
of Wisconsin Medical Schaol; EPA tachnical staff; representatives

of the Texas State Department. of Agriculture; Dow Chemical Company;

and the Environmental Defense Fund.

The FIFRA Scientific Advisory Panel wishes to recognize the excellent
cooperation and assistance of numerous EPA tachnical staff throughout
the review of 2,4,5-T and silvex. '

In consideration of all mattars brought out during the meeting and
careful review of all documents submitted by the Agency and other
parties, the Panel unanimously submits the following report:



In response to the Agency's request for advice concarning whether
a FIFRA Section 8(b)(2) hearing should be held to resolve questions
relative to the continued use of 2,4,5-T and Silvex on rice, rangeland,
orchards, sugar cane, and certain non-crop sitas, (1) the Scientific
Advisory Panel recommends that the Agency not hold such a meetin
at this time. ATLer extensive review of the data we find no evigenca
of an immediate or-substantial hazard to human health or to the
environment associated with the use of 2,4,5-T or Silvex on rice,

rangeland, orchards, sugar cane, and the non-crop usas specified
in the decision documents.

The Scientific Advisory Panel has extensively reviewed the
animal toxic¢ity test data base for teratogenesis, carcinogenesis,
and reproductive effects. for 2,4,5-T, Silvex, and TCDD and has
{dentified some additional data needs which should be addressed prior
to final decision making relative to the safety evaluation of 2,4,5-T
and Silvex. (2) The Scientific Advisory Panel recommends specificall
hat the full details be obtained and evaluated for the following

three studies which were discussed briefly at the hearing:

ok

1. The oncogenicity study on commercial 2,4,5-T being conducted
in Garmany in the Laboratorium Fur Pharmakoicgie Und Toxikolegie.
An oncugenic study has recently been completed on 2,4,5-T
which was specially purified to contain a Tow concentration
of TCDD. However, data is needed on the ancogenicity of
commercial 2,4,5-T containing TCOD (% 0.05 ppm).

2. The oncogenicity study recantly completed at NCI with TCRD
in. both rats and mice; and

3. The reproductive toxicity study being conductad at the
University of Wisconsin by Dr. Allenm in which monkeys are
baing fed a diet containing TCOD at 2% ppt.

‘The Scientific Advisory Panel has also reviewed the avaiiable data
ragarding potential human expasure to 2,4,5~T and Silvex from use on
rice, rangeland, orchards, sugar cane, and other non-crop applications
and the monitoring data related to these uses and would charactarize
these as {ncompiete and preliminary in nature. (3) We therefore
recommend that monitoring data be obtained reqarding the levels of
2.%,5~1 and Silvex and 1LOD In Milk, and that additiona)l data be

~gathered regarding tha levels of these agents in the tissues of range

animals and that information be obtained regarding the levels or these
agenfs in edible aguatic organisms.. Ln these additional monitardng




studies special emphasis shouid be placed on TCDD levels rather than
levels of 2,4,5-T and Silvex, per se.

In regard to the specific issues and questions posed by the Agency
to the Panel reagarding review of 2,4,5-T and Siivex, the Scientific
Advisory Panel affers the following responses:

ISSUES ON TOXICOLOGY

Question 1. EPA has faund that 2, 4,5-1‘, Silvex, and TCDD are teratngens.
. Does the Panel agreﬁ?

RESPONSE: The Scientific Advisory Panel agrees with the
Agency that 2,4,5-T, Silvex, and TCOD are teratogens.

Question 2. EPA has found that 2,4,5-T, Silvex, and/or TCDD are
fatotoxins. Does the Scientific Advisory Panel agree?

RESPONSE: The Scientific Advisory Panel agrees wi th the
Agency that 2,4,5-T, Silvex, and TCDD produca reproductive
(fetotoxic) effects..

Question 3. EPA has detarmined that TCOD exhibits fetotoxic effects
and that a No Observable Effesct Lavel (NQEL) has not been
established for this effect. Does tha Scientific Advisory
Panel agree with this finding?

RESPONSE: The Panel agreass with the Agency that a NQEL
has not heen establi{shed for TCOD in chronic studies in
.monkeys. In contrast to the Agency position, the Panel
concludes that a NOEL has been established far TCOD for
both rats and mice. The Scientific Advisory Panel would
‘Tike to paint oyt in this regard that the Agency pesition
is relatively close to that of the scientists from the
Pow. Chemical Company. The Scientific Advisory Panel
beljeves that the dose of 0.001 ug/kg/day is for all
practical purposes 3 NOEL {For the purpasas of risk
calculation; See Appendix I). It should be pointed out
that a NOEL for reproductive effects has been estabiished
for commercial 2,4,5-T in all specfes testad including monkays.



Question 4. EPA has found that TCDD 1s carcinogenic in test animals,
and thus s a potential human carcinogen. Ooces the
Scientific Advisory Panel concur with this finding?

RESPONSE: The Scientific Advisory Panel agrees with
the Agency opinion that TCDD is carcinogenic in tast
animals and therefore may De a potential human carcinogen.

Question 5.. EPA has found that TCDD is an extremely potent animal
¢areinogen. Does the Scientific Advisory Panel agree
with this finding?

RESPONSE: Answered {n questicn 4 above.

ISSUES ON EXPOSURE

Question 1. EPA believes that human exposure from the use of 2,4,5-T
and Silvex ¢n rice may be broad and substantial due to
herbicide drift during and after application, and that
more diffuse exposure is possible through the water
environment and through c¢rayfish, catfish and other
food squrces. How would the Panel charactarize the
exposure potantials and concerns for rica use? What
questions do they have and how would they be answered
by the proposed monitoring plan?

RESPONSE: The Scientific Advisory Panel agrees that
exposure t0 2,4,5-T and Silvex from use on rice may

be possible through the watar environment and through
edible aquatic organisms and other food sources. However,
the Seientific Advisory Panel beiieves that insufficient
data was presented or made available to the Panel in
support of the argument that human exposure from spray
drift and the water environment is 1ikely to be broad

or substantial. The quastions regdrding proposed monitering
have already been addressed. In addition to the need

for more data on the concantrations of Silvex, 2,4,5-T,
and TCDD in crayfish and catfish, monitoring data should
also be obtained on soil sediments.

Quastion 2. EPA believes that drift from the use of 2,4,5-T/silvex
products on rangeland creatas a Tower, yet-still-real,
potantial for exposure due to lower population densities



and distribution in range areas relative to rice growing
arsas. Sparsity of surface water and extreme depth of
ground water in many areas would suggest a2 minimal exposure .
from aguatic sources usad as food. However, beef monitoring
shows low levels of dioxin in a 1imited number of samples
from beef that grazed on 2,4,5-T treated rangs. How

would the Panel characterize the expasure potential and
concerns for the yse of these chemicals on range? What
unanswered questiaons do they bhelieve the Agency shouild
addrass in datermining exposure potantial?

RESPONSE: The Scientifi¢ Advisory Panel agrees with

the Agency that there is a potential for exposure as

a result of drift from the use of 2,4,5-T and Silvex
products on rangeland and that the potential for exposure
from this mechanism would be Tower than that from use

of the agents on rics. However, the Panel believes

that. the data made available to the Panel did net provide
a ¢onvineing argument for the existance of an immediate
ar subsftantial hazard from the use of Silvex and 2,4,5-T
an rangeiands.

Question 3. Little is known about the potential for distary exposure
to Silvex and/or TCDD from the uses of Silvex on food
crops . except for apples on which Silvax residues have
been detacted. Given the nature of the contaminant TCDD,
EPA has reason for presuming that exposure to food
consumers and the environment is possibie from these
uses. What are the Panel's views on the potential for
ingestion exposurs from these uses?

RESPONSE: Although there is information on the use
patterns of Silvex in orchard crops, the Scientific
Advisory Panel helieves sufficient residue data is not
currantly available for a definitive op1nion on dietary
axposure to Silvex.

Question 4. The Agency believes that TCDO and 2,4,5-T move in water
from rice to other environmental compartments thersby
Tncreasing exposure to widely diffuse populations. Does
the Seientific Advisory Panel concur with this? -



RESPONSE: The Panel agrees with the Agency that it

would be possible for 2,4,5-T to move in water from rice
fields to other envirormental compartiments and to thereby
increase exposure to widely diffuse populations. ‘
20we¥er, we believe such movement would be unlikely

or TCDD.

GENERAL ISSUES

Question 1. 0o the residues (2,4,5-T, Silvex and TCDD) in water,
sediment, aquatic¢ organisms and/or the potantial for
expasure from herbicide drift, in light of the toxi-
enlogical attribytes of theses compounds, suggest to

- the Scientific Advisary Panel the possibility of
significant risk?

o RESPONSE: HNo. (See recommendation (1).)

Question 2. Can the Scientific Advisary Panel assess whether the
residues being found in the rice areas are due to the
rice use or to other previously permittad uses?

RESPONSE: The Panel is not aware of data sufficient to
answer this question (See recommendation (3).)} .

Quastion 3. Do the exposure potentials in range use, in 1ight of the
toxicological charactaristics of these compounds, suggest

to the:Scientific Advisory Panel the possibility of
significant risk?

RESPGNSE: No. ({However, see recommendation (3).)

In consideration of the potential toxicity of TCOD, (4) the Scientific
Advisory Panel rscommends that efforts should be made to further

reduce the level of chemical TCOD 1n commercial breparations of 2.4,8-T
and Silvex. ‘

FOR THE CHAIRMAN:
Certified as an accurates report of findings:.

. Wade Fowler, dJr., Ph.D.

Executive Secretary
FIFRA Scientific Advisory Panel

Date: September 26, 1979




APPENDIX I

THE FIFRA SCIEﬂTIFIC ADVISORY PANEL EVALUATION OF
THE ONCOGENICITY, FETOTOXITY AND EXPOSURE
CHARACTERISTICS FOR 2,4,5-T, SILVEX AND TCOD

-

Introduction

In our opinfon the major health and environmental issues relative
to possible regulatory actioﬁ by the Agency center around the potantial
of commercial forms of 2,4,5~T and Si]vexlcontam1nated with TCDD to
pose carcinogenic, teratogenic and reproductive risks to persons as a
result of (1) expos;re during mixing and application, ar (2} direct
exposure to the spray as a result of 1iving in the immediate area of
application. In contrast, the major concern relative to TCOD, eésentialTy
free of 2,4,5-T or Siivex, arises from the degree to which this agent
concentrates in pertions of the human food chain. The primary concern
of the Scientific Advisory Panel is the potential carcinogenic, reproductive,
and tesratoegenic risk from use of commercial 2,4,5-T and SiTvex cnntaminateq
with TCOO. The patential for these same risks from TCOD essentially free
af 2,4,5-T and Silvex is of secondary concarn, as is the potential risk
posed by 2,4,5-T or silvex esssentially free of TCDD.
Commerical 2,4,5-T '

Oncogaenicity

Seven studies of variable quality have been carried out in mice

to examine the oncogenicity of commercial 2,4,5-T contaminated with TCOD.



The results of thesa studies have not demonstrated a carcir.;ogen'ic
risk from commercial 2,4,5-T in this rodent species. A complete
study of the carcinogenic potential of commercial 2,4,5-T contaminated
with TCOD at £0.05 ppm has not yet been reported in rats. However,
such a study has recéntly been 'cmﬁplleted by the Laboratorium for
Pharmakologie und Toxikologie, Hamburg, Germany. The Scientific |
Advisory Panel was informed during the recent meeting that gross autopsy
examination of these animals revealed no increase in tumors relative to
the control groups. However, until the pathological examination is
compieta na definitive conclusion can be drawn relative to the oncogenic
patential of comnergfal 2,4,5=T in rats. The Dow Chemical Company has
recamtly'comﬂeted a study of the oncogenicity of a specially purified
sampie of 2,4,5-‘{' in rats. This sample of 2,4,5-T contained less than
0.0003 ppm TCOD. In this study there was no increase in tumors rasulting
from. exposure to. this pur‘iﬁed preparation of 2,4,5-T fed at the
maximum tblérated dosa (30 mg/kg/day) or at lower doses (10 mg/kg/day and
3 mg/kg/day). Thus {t appears that 2,4,5-T, which is essentially free
of contaminating TCDD, is not oncageﬁic in rats. However, this study
is of Timitad predictive vé?ue since the form of 2,4,5-T of concern to
the Scientific Advisory Panel is commercial 2,4,5-T; in other words,
2,4,5-T contaminatad with TCDD.

Chronic. tests carried out using TCDD free of 2,4,5-T have demonstrated
that TCOQ s carcinogenic in rats and carcinogenic or tumorigenic in micge.

Thus, since commercial 2,4,5-T contains TCDD as a contaminant (<0.0§ ppm)



the lack of a carcinogenic response in rodents using commercial 2,4,5-T
must be viewed with caution. The Scienfific Advfsury Pane1'1s of the
opinion that some carcinogenic risk to man is posed by exposure to 2,4,5-T
contaminated with TCDD at the level present in the 2,4,5-T in current
use. However, thé data chrrentiy available indicate that this risk
is not substantial.

In summary, the evideﬁce currently available indicates there is
nat an immediate or substantial oncogenic risk to man from exposure
to 2,4,5-T contaminated with TCDD at 2 level of £ 0.05 ppm.
 Reproductive and Embryo Toxicity

Commercial 2,4,5-T produces fetal toxicity and is teratogenic
in rats and mica. According to the data presented to the Scientific
Advisory Panel during the August 15-16, 1979 meeting, the no effect
Tevel for embrye toxicity fcr'ﬁdmnercfaT 2,4,5-T in various species
when examined in conventional toxicity studies is as follows: rat,
25 mg/kg/day; mouse, 20 mg/kg/day; hamster, 40 mg/kg/day; and ﬁnnkey.
40 mg/kg/day. However, a recent study conducted at the National Center
for Taxicolagical Resaarch revealed teratogenic effects in A/J mice
at the lowes®t dose of commercial 2,4,5-T testad (15 mg/kg/day). It
would appear, therefure,'that there ars strain differences in the
na effect level for 2,4,5-T in migé.

Two three-genéfation stndfes of 2;4,5-T reproductive toxicity
have been carried out in rats. One of these studies was carried
out using cnmm;rciaT 2,4,5-T containing % 0.08 ppm TCOD. No terato-

genic effecty, reproductive toxicity or fetal toxicity were observed



in any animals at the dosés tested (3, 1d and 30 mg/kg/day). ~In
contrast another three-generation study carried out using purified
2,4,5-T ($0.0003 ppm TCDD) reported a significant decrease in neonatal
survival at 10 and 30 mg/kg/day but not at 3 mg/kg/day. However
some offects suggestive of reproductive toxicity were noted at the
intake level of 3 mg/kg/day in this study. The Scientific Advisory
Panel believes that this three-generation study establishes for practical
purposes a NOEL and. recommends that this NOEL be used for subsequent |
evaluation of risk. |

fn summary, the Scientific Advisory Panel believes that these
data suggest that a potential for raproductive risk and embt_‘yo toxicity
ex{sts. far persons engaged {n the mixing and application of commercial
2,4,5-T. However with use of protective ciothing such as a one piece
Jump suit with long sleeves, gloves and, perhaps, respirators, risks
should be reduced ta an acceptable level. The potential for signifi-
cant reproductive and teratagenic risk to persons living in the
immediats area of the spraying cperations does not appear to be
substantial except as they may be directly exposed on a. chronic basis.

The Panel has some resaervations relative to the validity of the
'three-generatian study in rats carried out by the Labaratory fur
Pharmakologie and Toxtkolegie using commercial 2,4,5-T ( £ 0.05 ppm TCDDL
and recommends that am additional three~generation study in rats

using commercial 2,4,5~T be carried out.



Silvex

Oncogenicity

The carcinogenic testing of commercial Silvex has been less
extensive than with 2,4,5-7. However, those few studies which have
been carried cut did. not indicate an increase in oncogenicity as a
result of chronic exposurea to Silvex. Although na carcinogenic
risk has been demonstrated with commercial Silvex, thess data
must be viewed with some caution because of the contamination of

commercial Silvex with TCDO.

Regroduct1vg and Embryo Toxicity

In contrast io-commerciai 2,4,5-T, very few studies of the
reproductive toxicity of $ilvex have been carried out. Those studies
with commercial Silvex that have been carried out in rats and mice
indicate that conmercial Silvex is. teratogenic in mice at high doses
(400 mg/kg/day). Silvex is alsa fetotoxic in mica and rats and the no
gffect level in rats is 29 mg/kg/day.

Thus commercial Silvex does appear to pose some risks to repro-
duction and fetal yiabiTlity., Much less information is available
concerning the degree of exposure of humans to Silvex during mixing
and spraying operations than is the case with 2,4,5-T7. However, it
should also be possible using proper protective clothing to reduce
the reproductive and taratogenic risk from commercial Siivex to an

acceptable level. Similarly there does not appear to be any



substantial risk to persons living in the immediate area of the
spraying except from direct expﬁsure on a chroni¢ basis..
000

Ohcoggnidigr

Two major studies of the onéugenicity of TCOD have been
reported. One study in rats has been carrfed out by the Dow Chemical
Company and another in mice was performed by the Research Instituta
6f'0ncnpath010gy in Hungary. A'third study in mice and rats has
recently been complgted by NCI, but the results of this study were
not yet available. - '

Theres was an increase in tumors of the liver, Tung and hard
palatas/nasal turbinates in the rats fed of 0.1 ug/kg/day of TCDD
1n'£he diet. At a dose of (.07 ug/kg/day there was an increase in
hyperﬁ1astic nodules in the l{vers of the female rats. The EPA
Carcinogen Assessment Group (CAG) has concluded that this increase
in hyperplastic nodules at the dose of 0.01 ug/kg/day indicates
that TCDD is also carcinoganic at this dosage level. The S¢ientific
Adv{sory Panal concludes that there is a tumcrigenic,response at
0.0%7 ug/kg/day byt has resarvations as to whether hypefp]astic nodules

are precursors, per se, to hepatocelTylar carcinoma. (See Appendix 1I)

-

L



An increased incidence of liver tumors were produced im studfes
in male outbred Swiss mice in which TCOD was given by gavage at a
dose of 0.7 ug/kg/week for one year, However, in this study there
was no significant increase in tumor formation in animals given‘TCDD
at 7.0 ug/kg/day although thera was a decreasad 1ife span in the mica
receiving this dosa. There was 3lso no increase in tumors in animals
'givén TCOO at a dose of 0.007 ug/kg/week. Evaluation of this study by
the Scientific Advisory PaﬁeT is dif?icuTt, since the type aof liver
tumor produced was not identified. Although the authors stated that
the ratio of benign-hepatomas to hepatocellular carcinomas was the
same. in the animals recaiving the 0.7 ug/kg/week dose of TCDD as
in the contrels, it is not clear whether there was a significant increase
in hepatocellular carcinemas in the treated animals.

The Scjentific;Adviﬁofy Panel concludes that there is a Tevel
of TCDD below which no oncogenic or tumorigenic effects were seen
in either mice or rats. The dose level for tumerigenic response
in the outbred strain of Swiss mica used in the Hungarian ancogenic
study Iies between 0.007 and 0.7 ug/kg}week, The Scientific Advisory
Panel beliaves that the data available fram this study are insufficient
to reach a firm concluston regarding whether thers was a true
gncagenic response in mice. In rats there was some contraoversy
over which 1eve1,cf‘exposﬁre-tu TCOD demonstrated an oncogenic effect.
The Dow ChemfcaT Company scientists stated that the Tevel at

which. no uncogénic-effects are seen lies between a dose of 0.1



and 0.01 ug/kg/day in the diet. The EPA Carcinogen Assessmeqt Group
concluded that the non-oncogenic dose 1ies between 0.01 and 0.007
ug/kg/day. Thus, there was agresment concerning the lack of an oncogenic
responsa at the dose level of 0.0Q71 ug/kg/day TCDD.

The major concarn ﬁf'the Scientific Advisory Panel relative to |
the potential oncogenic risk frem TCDD is wheéher TCDD accumulates in
the human food chain. The data necessary to evaluate this risk must
be der{ved from mnnftnringfdata for TCOD itsalf. 'The»onco?enic risk
from TCOD present as a contaminant in éommerc1a1 2,4,5-T and Silvex
is best.determined th thﬁse:expeﬁiments in which commercial 2,4,5-T
or STlivex cohtaﬁﬁnétga with TCDD has been administered chronically
to rats and mice. o

The monitaring data obtained thus far does not suggest that TCDO
derived from commercial 2,4,5-T and Silvex exhibits any tendency to
accumulate {n the human. food chain tn amounts which would pose a
substantial risk. For example TCDD has been detectad in some at
samples from cows grazed on rangeland immediately after spraying with
commercial 2,4,5-T and sacrificed 2 weeks later. If one assumes that all
beef fat in the U.S. contains TCDD at the level found in these studies
(approximataly 10 ppt) and if one assumes further that the average
level of beef intake in the U.S. population is 6% of the diet; (1.5 kg
food/day; 15% of beef is fat) and prcduces a 22% incidences of tumors at
0.1 ug/kg/day (Dow Study) a risk of 4 X 10:6¢can he calculated. It shauld

be pointad out that this is an extreme worse case calculation since the



present data indicate that only a small percent (approximately 7%)

of beef fat samples from animals'fed an ranges immediatély after
spraying with 2.4,5;T”ccnt%ining TCOD and that all beef eaten in the
U.S. does not come from ranges sprayed with 2,4,5-T {only 2%). Thus,
although it appears that there is some potential oncogenic risk from
TCDD present in the food chain, on the basis of the current monitoring
data, the risk is judged to be small.

Reproductive Toxicity

The results of the embryo toxicity studies indicate that the no
effect level for TCOD in mice 1s 0.1 ug/kg/day (days 6-15 of gestation),
in rats iz 0.03 ug/kg/day (days 6-15 of gestation), and in monkeys is
0.02 ug/kg/3 times per week (days 20-40 of gestation). |

I a three~ganeration reproductive study carried ocut in rats
by the Dow Chemical Company clear cut embrye toxicity was. seen at
doses of 0.1 and Q.01 ug/kg/day of TCOD. At the dose of 0.001
ug/kg/day there was a decreased gestational survival in the FZ generation
but not in eariier or 1atér-generations. Postnatal survival in the
group reéaiving g.e01 ug/kg/dayrwas decreased in the Fia generation
and increased in the F?h generation relative tg the contrels. An
increasa in dilated renal peivis was ;Iso seen in the Fla and FIb
generation in the animals receiving 0.001 ug/kg/day but not in Jater
generations or at the 0.01 ug/kg/day dose. Although these effects at
0.007 ug/kg/day ars suggestivé of an embryo-toxic effact, the incon-

sistehcy of the effects from géhefatﬁon'ta generation and in reiation



to the higﬁer dose of 0.01 ug/ka/day (dilated renal pelvis) guggests
that the 0.001 ug/kg/day dose is for all practical purposes a no effect
level. |

'Long-tenm_studies in monkeys have shown reproductive toxicity
from TCD& at levels of 50 ppt in the diet. Studies are currently
underway at 25 ppt of TCOD in the diet, but results are not yet
available. An intake of TCOD of 50 ppt in the diet is equivalent to
approximataly 0.Q02 ug/kg/day. If ne reproductive toxicity is seen in
the monkeys exposed. to TCOD 1n the diet at 25 ppt, then the no effect
level in the monkey will be similar to that seen in the rat, namaly
about 0.0071 ug/kg/day. |

The major concern of the Scientific Advisory Panel relative to
the potantial reproductive‘taxfcity or teratogenic effects of TCOD
is whether {1t accunmlates in human food chains as previously noted
for the oncogenic potential of TCDO. The reproductive toxicity and
teratogenic potantial of TCUD present as a contaminant in commercial
2,4,5~T and. S11vex is best deterﬁined.from experiments in animals
exposed to cnmmerci&l 2,4,5-T or Silvex contaminatad with TCOD.

If one assumes the worse case situation described praviously
in the evaluation of the oncogenic risk from TCOD in which TCDOD is
proposed to be present in the fat of all cows marketed in the U.s.,
the maximum intake would he approximately 2 X‘H}‘5Ug/kg/ﬁay. Using
& 0.001 ug/ﬁg/day as the no effect level the safety factor would be
approximate?y_sua, As pointed out previously in the section on the
oncogenicity of TCOD, this calcu]ét1cn reprasents an extreme exaggeration

of exposure to TCOD. The Scientific Advisory Panel believes, therasfore,



that the current monitoring data do not indicate that there is a
substantial reproductive or taratogenic risk posed by the accumulation

of TCDD in the human food chain..
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APRENDIX II

A Selectad Review of the Histology

of the Dow TCDD Study (Tox. Appl. Pharm. 46, 279 (1978))
Ors. Oonna Kuroda, Richard Kociba and I reviewed 3 representative
microscopical se;tﬂons each from contrel, 0.07, and Q.7 ug/kg/day
level TtDB exposad female Sprague Dawley rats. Thesa sections were
selected by Dr. Kociba to demonstrate hyperplastic nodules and Tesions.
designated hepatocellular cancers (see Table #5 R.J. Kociba et al.
Tox. & Appl. Phann.’ig, 279 (1978}). Control sections were used for

comparisan.

Control animals, selected from timed sacrifices, showed a general
presentztion of the Tiver architecture. A natural incidence (spontaneous?)
of extramedullary hematopoiesis, bile duct reduplication, and "hyper-
plastic nodules" was found by Dr. Kociba (Table 5) and demonstrated in

the sections provided to me.. Kociba and colleques considered a tissue
mass to represent a hyperplastic nodule if a group of liver cells, with

or without sinusoidal 1ining cells, formed a discrete population with
callular structure and/or tinctorial properties different from the
Surrvunding‘parenchyma. Tﬁese growths may or may not cause compression
of‘surrounding‘parenchyma.and.may or may not have bile duct formation.

Sharp demarcation from the surrcunding parsnchyma was observed.

In addition, thare were both acuts inf1ammafnry axudatas and granuloma-
tike lesions in the contrels, not associated with the hyperplastic

nodule. In additicn there appearsd to be an acuta cholangitis. No



evidence of fibrosis was present.

Sections from the high dose exposure animals (0.1 ug/kg/day) showed
some distortion of the hepatic parenchyma with calTuiar-vériabiTity
and thickening of the liver cell p]afes. Portil tracts were sometimes
associated with dense collections of lymphocytas. Prominent were:

' hypefplast1C'nodu1es ahd Tesfons characterized by Kociba and associatas
as hepatocellular carcincmata. These latter Tesigns showed mora
marked cellular differences from surrounding parenchyma and from
hyperplastic nodules. In genaral, the Tiver cell nuclei were }afgér
occupying a greater portion of the cell volume, the cell plates more
disordered, formation o? acinar and tubular forms were identified,
and nov formation of portal tracts were present in thase lesions.

' These masses in one.instance, arose im a hyperplastic nodule. No
defined micrascopical or gross evidance of invasion of the negplastic
cells into. adjacent tissues was noted either at autopsy (according
to Kociba) or by microscopy. Not infrequently fat was present in

hyperplastic nedules but not in the "earcingmata” .

The parenchyma adjacent tg the carcinomatans and hyperplastic nodulas
showed some cellular 1rregularity,.sfaining variation, and hyaline
Tntrécytnplasmic.masseé. " No significant evidence of increased inflamma-
tory exudates or-fibros?é was noted; but bile duct redupliication was

PPESE]'!‘!:..



The midrange dose shows hyperplastic nodules, the remaining changes
ware identical with the high dose, but these slides did not show
a carcinoma., [ beliave thét the group at Dow extansively and properly
surveyed the evidenca of hepatocallular disease following exﬁosure
of rats to TCDD. Autopsies on animals were conducted by pathologists
and tissuas sections wera salected by tham. Their microsopial review
was extensive. Their nomenclature was defined and understandabie.
[ personally would have been mors conservative than thaey in designating
carcinomata, so their resylt is a "worst case” designation. From
these discussions and revfews, [ am very comfortable with their
evaluation far toxic injury and carcinogenesis. Additiomally, I
believe Tiver cancar was shown in the high dose level; might be
quastioned in tha midrange lavel, but was not prasent in the low doss
graup. - _
Sl 7. 22,
Edward Smuckler, M.D., Ph.0.
Cepartmant of Patholedy
University of California

Schaol of Medicine
San Francisco, California

August 13, 19/9
Survey conductad at EPA Headquarters.
401 M Street, S.W.

Washington, 0.C, 204480
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