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Azct:2n Recuested

Comment on registrant's response to TB's evaluation of the sub’ecu studies.

:. Twirteen-week Inhalation Study in Rats

-n1s study consisted of 2 phases: 1) an exposure period in which rats were exposes

<5 a:rporne Metiram dust (head only) 6 hrs/day, 5 days/week for 13 weeks at
~oncentrations of 2.1, 20.0 or 101.0 mgy/m3 and 2) a l3-week recovery period. Eac:

stucy was initially evaluated by Dynamac Corp. {(April 1, 1987 and January 13, 1983,
respectively) and further evaluated by TB (EPA memoranda, Ghali, HED, to Rossi, 3

april 2, 1987 and Ghali to Werdig, RD, February 28, 1989, respectively). The main st3v
was originally classified Core-supplementary because the purity of the test material

was not provided; the recovery phase was classified Core-minimum. The main study =as
ipcraded to Core-minimum when the purity of the test material was subsequently swom=zac.

A. Ceficiencies
*. Tood consumption was not measured.
2. “here is no indication in the report that :ne possible effect of circadian

-hythm on TSH levels was considered.

3. Alveolizis observed in :ne mid- and_hich-docse rats is a toxic effect, therelore
“he NCEL in this study was 2.l mg/m3 and the LEL was 20.0 mg/mi. X
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B. Registrant's Response f
1. Food Consumotion

"rhe interpretation of food consumption data in inhalation studies is difficult
and does not provide essential information” (referred :o statement from investigator,
IRDC, which indicated that "For . inkalation studies food consumption is not a
very useful parameter to monitor, therefore, it is not usually measured and

diet is provided in block form"). Also, “BASF Toxicology Cepartment is not
performing food consumption in its own inhalation studies due to misleading
information of this parameter experienced when pelleted food was.supplied.

pata on an inhalation study with a coded BASF test substance show that even

if there is no effect on body weight in an inhalation study the amount of food
intake varies to high degree."” The registrant also stated that "the question
should be taken into consideration, if data on food consumption, even if they
are accurate, will be of nelp in the evaluation of an inhalation study in
general and in the Metiram study in particlular. As the animals! do not receive
the test substance via the feed but by inhalation, the food consumption is
irrelevant Zor determination of test substance intake."” The registrant contended
that the decrease in body weight (observed in hich-dose males) "has to be
assessed as a toxic effect of the test substance and measurement of food
consumption would not have offered any further information.”

2. Circadian Rhythm

The registrant asked the test laboratory when measurements of TSH were performed;
IRDC responced that the biood was withdrawn for normonal analysis at essentially
the same time each day.

3. Alveolitis

BASF did not agree that alveolizis, observed at 2.0 and 101.0 mg/m3, was a
toxicologicaily significant effect; they contend zhat the NCEL should be 20.0
mg/m3, not Z.1 m;/m3. They contend that the following criteria for an inert

dust apply =o Metiram in this study: 1) collagenation was absent or insignificant
in the reaczing lung tissue, 2) there was continued anatomical inteqrity of

the air spaces in spite of the presence of dust zand 3) the lesions were
potentially reversible. It was stated that reversibility was supported by the
13-week recovery data. ~

'

C. I3 Comments

1. Food Consumetion

TB aqrees with the registrant's opinion that food consumption data generated

in inhalaticn studies can be variable and not always useful, however, it

is not an impossible task and in some studies, =hese data can provide useful
information. For example, in studies in which there is marked treatment-related
inhibition f body weight gair, measurement of fcod consurption can provide

useful infermation regarding efficiency of food :tilization. It is TB's cpinion

rhat these Zata are not criticai for the subject study, however, since body .
weight gain was inhibited only in males at the nigh-dose level, which was ;A
anove the _iL (mid-dose). %
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Circadian Rhythm 5

The investigator's procedure of withdrawing blood at approximately the same
time each day for hormone analysis essentially eliminates circadian rhytom as
an experimental variable for the measurement of TSH. ;

The incidence of alveolitis was high in both mid- and high-dose males and
females (80 - 100%) while it was not observed in any low-dose or concurrent
control rats. The investigator contended that this effect was reversible based
on observations at the end of a l3-week recovery period, however, 13 weexs Is
a lengthy period of time in which tc demonstrate reversibility. Furthermore,
chemicaily-induced irritation responses are often reversible; this does not
mean that induced irritation is not a toxic effect, particularly when recovery
requires an significant period of time. Therefore, it is still TB's_opinion
that the LEL in the subject study was the mid-dose level (20.0 mg/m3), basec on
induced alveolitis, and the NOEL was 2.1 mg/mS. :

Additional Comments

The registrant misquoted a statement made by the original reviewer {Dynamac?:

the reviewer stated that the study design (not the study) was adequate and zIne
conduct of tne study was acceptable.

The reviewer's concerns reqarding levels of Metiram in the urine and liver =f

concurrent controls, which were evaluated Zuring the recovery phase, wers rot
addressed oy the registrant in this submission.

chronic Tcoxicity/Oncogenicity Study in Rats

Metiram w~as administered in the diet of maie and female Charles River T razs
at leveis of 5, 20, 80 or 320 ppm for lll weeks (females) to 119 weeks mal=s).
This study was originally reviewed oty Dynamac Corp. (DER dated Aucust -+,

1986) ancé further reviewed by TB (£PA memorandum; Ghali, HED, to Reossi, =B,
Decemper -2, 1986).

Deficienc:es

The summary tables should be corrected to indicate the actual number of tissues
examined {these tables showed only tne number of animals examined).

The rats could possibly have tolerated a slightly higher dose since the on_v
roxic effact noted was an increased incidence of minimal to moderate muscular
atroohy =f che thighs in male and female rats receiving 320 cpm. '

Registrant's Response

Histovat-clogy Tables

Revised ~istopathology tables will oe availaple within 3 months.

adequacv >f Administered Dosages /3)
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The registrant contends =hat ==e noted muscular atrophy in the thighs of =ales
and females receiving 320 pom was a toxic effect. They indicated that hinélimb
paralysis {(females) and muscular atrophy with concomitant histopathologic
changes (males and females) were sSeen in a subchronic (90-day) study (oricinally
reviewed by Dynamac Corc., Decsmber 11, 1985 and further reviewed oy T3, =PA
memorandum, Ghali, HED, =o Jacaby, RD, July 11, 1986) in the same strain ot
rats at a dietary level of 900 opm (high dose) while nistopathologic chances
were also observed in females ar 300 Ppm. Zvidently this effect was more
severe in a 4-week rance-finding study ameng rats teceiving 3000 pom dietary
Metiram. :

t
Changes seen in treated zats im the subchronic Study included: sicnificant
decreases in weight gain during the first 3 weeks of the study in 300 ppm males
and females, serum tayroxine (T3) levels were decreased after 11-12 weeks in
males and females receiving 300 or 900 ppm, 1311 uptake by the thyroid (measure¢
at week 13) was decreasec in all treated male groups and in females receiving
100 opm or higher levels of Metiram, liver to body weight ragios were increased
in males and females receiving 300 pom or digher, a minimal degree of thyroid
hyperolasia was seen in 2/15 high-dose males. - ,

Kinetic and metabolism Gata in rats show that “he rate of absorpticn from the
Gl tract decreases as the oral 3osage of Metiram is increased (ie. 37 to 473

of administered radioactivity was excreted in the urine after the adminiscraticn
of a single 5 mg/kg dose whereas 21 to 25% was excreted in urine after the
administration of 50 mg/%g). Therefore, hicher doses of Metiram in “his stucy
would have resulted in lower absorption rates.

Justification for selected dosages:
~the dose section of the 24-momth study is justified by subacute/ssubchronic studiss,
-the 24-month study was performed in accordance with Spa'S Quidel:ines, vaiigd
at tne time when the study was peformed, . .
~kinetic studies show tmat a Surther increase in doses would mainly resul:t in
an increase of unresorsed comoound in the gastrointestinal trace,
—the study was performed with =n additional 2% ETU (more znan foir times
the maximum content of zne tecanical compound) which is of major toxicolocical
concern.

-3 _Camments

-. Historathology Takles

NO comment

Adecuacy of Administered —osaces

B agrees that the noted :iich ~mscle paralysis und atropny, with nistepatnoleogic
cnange, in rats administered “esiram is a roxic effect, however, tne effect was
transient at the dosaces zdminiszered in the 24-month study. Therefore, this

2ffect alone would not likely indicate that an MTD was achieved in the study.
Jowever, the dosages selected fzr the 24-month study appear to be -ustified on

the basis of noted treatment- arc dosage-related effects observed in the

subchronic and range-finding stufies. 3ased on a consensus coinion, TB orevious.y
reached the same conclusicn (EPA memorandum, Jones, HED, to werdig, R’D, Aucust .3,
1988). However, it is somewhat zerplexing that some of the effects seen in :h
subchronic and range-finding stuZies (otrer :han muscular atrophy) were felol-N /(
observed in the 24-montn 3:zudy. : J\.\
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The registrant did not discuss the examination of the sciatic nerve relacive

to the noted effects in skeletal muscle; any associated information should de
submitted. :

It is TB's opinion that the registrant's statemencs regarding absorotion rates
from the gastrointestinal tract are aot relevant to the consideration of

dosage adequacy. Although absorption rates decrease at higher dosage levels,
absolute quantities absorbed incCrease at aicher dosages, based on urine excrecicn
data. e

Additional Comments

The test material analysis, which was aot included in the report, is included

in this submission; analysis showed

and 2.02% ETU. As previcusly

noted, the test material was fortified with 2.0 % =ZTu.

III. Oncogenicity Study in Mice

Metiram (fortified with 2% ETU) was administered irr the diet to male and
female CFL? mice for 96 weeks at lavels of 100, 300 or 1000 ppm. This study
+4as reviewed by TB (EPA memorandum, Ghali, HED, to Jacoby, D, Pebruary 16, 1981).

A. Deficiencies
g 1. The extent of histopathological examinations was not described.
7 : L e
- 2. Summarized histopathologic findings should sncow the number of respective
2 tissues examined.
% 3. distorical control data for hepatic lesions in this strain of mice should pe
, orovided.
4. The mice could have tolerated a higher Josace level since no treatmentc-~
related =ffects were cbserved.
3. Registrant's Response
1. The registrant indicated that data will oe available within 3 months 5
address Deficiencies 1 - 3 above. -
2. Adequacy of Administered Dosages -
The registrant reiterated the consideration gresented for the rat study that
increased dosage levels of Metiram would result in decreased absorpticn
rates from the gastrointestinal tract; they also specylated that higher
dosages might result in palatapility oroolems 3ince 1000 and 3000 pom in 3 rance-
finding study {4 weeks) caused decreases of Zood consumption of 7 and 3%,
respectively. Increased liver weight in males and females at 1000 pem was
also observed in the range-finding study.
C. IB Comments
1. Response to deficiencies 1 - 3
No comment

A X
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2. Adequacy of Dosade Selection ;

It is TB's opinion that the dosages administered in this study were not

adequate for the following reasons: ;

a) a treatment-related effect was not observed at any dosage level,

b) decreased body weight gain, seen at 1000 ppm in the rarje-finding stucdy,
was a transient effect in males only,

c) the only noteworthy effect observed in the range-finding study was
increased liver weights in males and females receiving 1000 zom, however,
correlation with histopathologic changes was not noted.
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