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Maneb - Developmental Toxicity Studies
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. - /
Linda L. Taylor, Ph.%M 7(. /f'/?.z
Toxicology Branch 1I4” Séctions1I,

Health Effects Division (H7509 .

K. Clark Swentzel / W W 77/71_/
Section II Head, Toxicology Branch II

Health Effects Division (H7509C)

and

I :’
Marcia van Gemert, Ph.D. /7 [‘Q“W WY G2
Chief, Toxicology Branch II/HFﬁé/HED (H7509C)

Maneb Registration Group (ATOCHEM North America)
manganese ethylene-~1,2Z-bisdithiocarbamate:
ethylene thiourea

Maneb; ETU

1-2102

539 :

none; Case: 818618; Submission: S401318

014505

411965801

Action Requested: Plesase review Maneb - ITU data for GLN 83-3A.

Comment: In response to the Maneb Comprehensive Data Call-In of
April 1, 1287, the Registrant has submitted a report: "Preratal
Toxicity Study of Maneb in Rats", which contains the data from
three studies on Maneb alcne and with varyving levels of added ETU.
These studies were combined and reformatted into a single report
and include "detailed statistical and technical evaluation of the
2ntire data base to permit risk analysis.®

The original studies were entitled: "Study 1o Determine +*he
Prenatal Toxicity of Manganese ethylene-1,2-bis-dithiocarbamate in
Rats: {(# 38/C522; H.Th. Hofmann & J. Peh, dated 3/4/77); "Study :=o
Determine %he Prenatal Toxicity of Hanganese ethylene-1,2-bis-
dithiccarkamate <ontaining 9.75% ETU 1n Rats® {4 88,0523; H.Th.
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Hofmann & J. Merkle, dated 6,/12/78); and "Study to Determine the
Prenatal Toxicity of Manganese ethylene-1,2-bis~dithiocarbamate
Containing 2% ETU in Rats" (# 88/0524; H.Th. Hofmann & J. Merkle,
dated 7/26/78).

These three studies and the combined study report have been
reviewed, and the DER is attached. Under the conditions of the
study, administration of Maneb at dose levels of 20, 100, 133.33,
187.5, and 500 mg/kg to pregnant rats from Day 6 through Day 15 of
gestation resulted in decreased body weight and body-weight gain in
the maternal animals, an increase in the number of dead fetuses and
dead implantations/dam, decreased fetal body -weight and body
length, decreased placental weight, and an 1increase in
anomalies/variations/retardations at the 500 mg/kg dose level.
Decreased maternal' body weight and placental weight were noted at
the 187.5 mg/kg dose level also, although this group displayed a
significant decrease in body weight compared to the control prior
to dcsing. A significant increase in dead implantations/dam was
observed at this latter dose also. .

These three studies are classified Core supplementary, pending
submission of (1) informaticon on  the number of fetuses with
multiple anomalies at the 500 mg/kg dose level in Study # 522; (2)
the identity (and number of fetuses with each) of the anomalies
observed in the 172 fetuses at the 500 ng/kg dose level in Study #
524; (3) individual data for each fetus from all 3 studies; (4)
individual data for each dam with respect to the number of corpora
lutea and implantations; (5) clarification of the discrepancies/
errors enumerated in DER and in Appendix A, appended to the DER;
(6) clarification of the amount of excgenous/endcgenous ETU in the
various groups in Studies # 323 & 524 (listed as mg of ETU in the
combined study report):; (7) Batch numbers for the Maneb test
material used in each study:; (8) a description of the test
material; (9) information on dose preparation, concentrations
attained, and analytical data; and (10) a statement on how the
testing practices of the testing Zfacility compare tc the GLP's.
These 3 studies do not satisfy the guideline requirement (83-3) for
a developmental toxicity study in rcdents.
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Reviewed by: Linda L. Taylor, Ph.D.Z % /4%Z§a
saection II, Tox. Branch II (H7509

Secondary Reviewer: K. Clark Swentzel % W /}é/ 72

Section II Head, Tox. Branch II (H7509C)

DATA EVALUATION REPORT

STUDY TYPE: Developmental Toxicity rat  TOX. CHEM. NO.: 539

MRID NO.: 419658-01
TEST MATERIAL: Maneb with < 9.01, 0.75, and 2.0% ETU

\

SYNONYMS: Manganese ethylene-1,2-bisdithiocarbamate/ethylena
thiourea

STUDY NUMBER: 88/0522, 88/0523, 88/0524
SPONSOR: BASF Corporaticn, Ludwigshaven, Germany

TESTING FACILITY: BASF Gewerbehygiene und Toxikologie,
Ludwigshaven, Germany

TITLE OF REPORT: Prenatal Toxicity Study of Maneb in Rats
AUTHORS: RW Kapp, Jr., LJ Schellhaas, VJ Piccirille

REPORT ISSUED: May 6, 1991 {original study dates: 3/4/77, 6/12/78,

and 7/26/78) ,
QUALITY ASSJURANCE: No quality assurance statement was provided; the /
Good Laboratory Practice Statement indicates that the studies were
conducted prior to the effective data of the EPA SLP Standards.
There is a statement indicating that the studies were conducted in
compliance with +the FDA Guidelines for Reproductive studies for
safety evaluation of drugs for human use [1966]. Although it is
stated that several areas {not identified) are not in compliance
with current standards, the Sponsor's position is that the studies
were conducted in an exemplary manner. There is no statement on how
the practices of <the testing facility ccmpare to the GLP's, whether
any periodic quality assurance-type inspecizions were performed, or
whether any audits of the final repcris wore performed by a Quality
Assurance Specialist prior to subnmission to the Agency. The
numerous errors/discrepancies notea daring this review Isee
DISCUSSION) suggest nonie was performed.

t

CONCLUSIONS: Under the zcndéizion: of the study, administration of
Maneb at dose levels oI 20, 100, 133.33, 1§7.5, and 500 mg/kg to
nregnant rats frcm Day 35 thrcugh Day 15 of gestaticn resulted in
decreased body we_ght and bedy-weight gain in the maternal animals,
an increase in zhe number of dead fetuses and  dead
implantations/da=. decresased fetal bedy weight and body length,
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decreased placental weight, and an increase in
anomalies/variations/retardations at the 500 mg/kg dose level.
Decreased maternal body weight and placental weight were noted at
the 187.5 mg/kg dose level also, although this group displayed a
significant decrease in body weight compared to the control prior
to dosing. A significant increase in dead implantations/dam was
observed at this latter dose also. N

These three studies are classified Core supplementary, pending
submission of (1) information on the number of fetuses with
multiple anomalies at the 500 mg/kg dose level in Study # 522; (2)
the identity (and number of fetuses with each).of the anomalies
observed in the 172 fetuses at the 500 mg/kg dose level in Study #
$524; (3) individual data for each fetus from all 3 studies:; (4)
individual data for each dam with respect to the number of corpora
lutea and implantations; (5) clarification of the discrepancies/
errors enumerated in DER and in Anpendix A, appended to the DER;
(6) clarification of the amoun% of exogenous/endogenous ETU in the
various groups in Studies 4 523 & 524 (liswed as mg of ETU in the
combined study report); (7) Batch numbers for the Maneb test
material used in each study: (8) a description of the test material
used in each study: (9) information on dose preparation,
concentrations attained, and analytical data; and (10) a statement
on how the practices of the testing Zacility compare to the GLP's.
These 3 studies do not satisfy the guideline requirement (83-3) for
a developmental toxicity study in rcdents.
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MATERIALS
Test Compound: Maneb, with varying concentrations of ETU;
iption: none provided; Batch #: none provided, but

indicates that this information is in the BASF Archives:
Purity: 99.99% technlcal grade Maneb, not provided for ETU:
Source: not provided. NOTE: Purity lnformatlon was not in the
original final reports.

A

Test Animals: Species: rat; $train: Sprague-Dawley; Age:
adult; Weight: females: 201-233 g; Source: WIGA, Sultzfeld,
Germany. .

: Statistical zaznalyses performed are discussed on
pages 25-28 of the report (pages appended). The original
statistical analyses are described in the appended pages from
the original reports.

STUDY DESIGN .

NOTE: The original studies were entitled: 3tudy to Determine
the Prenatal Toxicity of Manganese ethylene-1l,2-bis-
dithiocarbamate in Rats (# 88,/0522; H.Th. Hofmann & J. Peh,
dated 3/4/77); Study to Determine the Prenatal Toxicity of
Manganese ethvlene-1,2-bis-dithiocarbamate Containing 0.75%
ETU in Rats (# 88,/0523; H.Th. Hofmann & J. Merkle, dated
6/12/78): Study to Determine the Prenatal Toxicity of
Manganese ethylene-1,2-bis~dithiocarbamate Containing 2% ETU
in Rats (# 88/0524; H.Th. Hofmann & J. Merkle, dated 7/26/78).

Methodoloqy: This study consists of three studies, c¢ne
performed in 1975 [4 38/0522] and two performed in 1978 [&'s
88/0523 and 88/0524]. The latter two studies were periormed
concurrently using the same contrel groups. A combined +otal
of 314 females were utilized as follows:

Study 3 FTemales Dosed Dose of Maneb [1*
88/0522
GROUP
1 24 untreated control
2 24 CMC controel
3 23 20 mg/kg
1 2: 106 mg/kg !
3 . ZE 500 mg/kg -

(S
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A A
Study # Females Dosed Dose of Maneb []* l
88/0523
GROUP
1 25 untreated control
2 24 CMC control
3 23 133.33 m3y/kg [0.75]
4 25 500.00 mg/kg [0.75]
88/0524
GROUP
1 25 untreated control
2 24 CMC control
3 24 187.5 mg/kg [2.0]
4 24 500.0 mg/kq [2.01

* [%] ETU added; technical Maneb (<0.01% ETU; as indicated in
combined report, not in the original repoxt)'

In the combined final report, it is stated that the females
were assigned to the test groups via a "limit equalization™
program, which was stated to be a BASF in-house statistical
program (not further defined) documented in BASF files. In the
original final report for the 1975 study, there is no mention
of how the animals were assigned to the study. The twc 1978
final reports indicate the "limit equalization" program was
used and it is defined in the appended pages referred to under
Statistics, above.

The test maiterial was prepa.=d (combined report indicates

daily preparation, but only the 1975 study final report
indicates daily: time-frame not provided in either 1978

report) in 0.5% CMC and administered by gavage once daily on
gestation days 6 through 15. The concentration of the
suspensions was adjusted so that the test dose was 10 mL/kg.

Oonly the 1978 studies indicated that the dose was based on the

Day 0 bedy weights. There were a vehicle control (0.5% CMC, 10 ~
mL/kg) and an untreated control. There were no mixing,
concentration, or analytical data provided but these were

said to be in the BASF Archives. The feed 'in # 88/0522 was '
standaraized feed pellets Altromin R from ALTROMIN, Lage/L., '
Germany: that in #'s 88/0523 and 88/0524 was standardized feed
pellets, Herilan MRH from EZggersmann KC, Rintein/Weser,
Germany. It is not stated in the combined report whether the

feed was available ad libitum, but the individval reports
indicate it was; tap water was provided ad libitum also.

The 1975 study (2 88,/0522) was performed with technical grade
Maneb 2and *he 1978 studies (3's 88/0523 & 88/0524) were
performed with tachnical Maneb In combination with ETU {0.75%
% 2.0% =TU, =z7=spectively). It 1s o e noted that ftechnical
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Maneb is not defined in any of the reports. With regard to
endogenous ETU (discussed in the combined report only), it is
stated that the in _vivo bioconversion rate of Maneb to ETU is
generally accepted as approximately 7.5%. A table was
provided showing the various dose levels of all 3 studies and
the increasing levels of the total amount of ETU (endogenous
plus exogenous):

Maneb Dose Level Endogenous Exogenous Total
[% exogencus ETU] ETU (mg)* ETU (mg;* ETU (mg)*

20 mg/kg [<0.01} 1.5 0.02 ’ 1.52
100 mg/kg [<0.01] 7.5 0.10 7.60
133.33 mg/kg(0.75] 10.0 1.00 11.00
187.5 mg/kg [2.0] 14.C 3.75 17.75
500 mg/kg [<0.01] 37.5 0.50 38.00
500 mg/kg [0.75] 37.5 3.75 41.25
500 mg/kg [2.0]}] 37.5 10.00 47.50

* It would appear that the units used for ETU are inaccurate;
these should read mg/kg ETU. It was noted in the combined
report that the teratcgenic NOEL for ETU is 5 mg/kg, and
severe teratogenic effects are observed at 10 mg/kg. NOTE:
Only the 20 mg/kg dose of Maneb is below a no-effect dose for
ETU (if total ETU is considered and the units are mg/kg), and
one would expect all doses above the 100 mg/kg dose level of
Maneb to produce severe teratogenic effects. If one considers
exogenous ETU alone and, using the Registrant's units (mg),
then all doses above 133.33 mg/Kg Maneb + 1 mg ETU should
display severe teratogenic effects. If mg/kg are used and only
exogenous EITU considered, only the 500 mg/kg Maneb + 10 mg/kg
ZTTU dose should display severe teratogenic effects.

There were a total of 11 individual groups in these 3 studies:;
the final report submitted combines all 3 studies into cne
study. The <Two untreated 2and the two CMC controls werse
ccmbined so that there weres two control groups in the ccmbined
study. The groups in the zcrtbined study were identified as
shewn belcw. : .

ROUP . “Maneb Zose _zvel Tatal ETU {mg)
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For # 88/0522, females were housed with untreated males at the
end of each day. There is no mention of the number of femalies
housed with a male. For the two other studies, it is stated
that four (4) untreated females were mated with one untreated
male of tested fertility. Each morning a vaginal smear was
taken and examined for the presence of sperm, and the day on
which this occurred was designated as Day 0 of gestation.
Dosing was from Day 6 through Day 15 of gestation. There is no
information on how the pregnant dams were housed after mating;
all three original reports state that the animals were
accommodated in pairs, but it is not evident that this means
after mating also, or whether each dam had a separate nesting
box.

Clinical Obsexrvations

Each dam was examined for clinical signs and mortality each
study day, and body weights were recorded .on Days 0, 6, 11,
15, and 20 of gestation. Animalssdying on test were
necropsied, and the uterus was examined for implantations. On
Day 20, all surviving dams were sacrificed via Cesarean
section, examined grossly, and the uterus was removed in toto
for detailed examination. The following were recorded: # of
implantation and resorption sites, live and dead fetuses, and
corpora lutea. The sex, ~weight, and lengths of the live
fetuses were determined.

The following parameters (as defined in the report) were used
for assessment: ,

1. Conception rate: # of pregnant animals related to the 3 of
animals that were sperm positive;
2. Implantations: teotal 4 of implantations and the mean # per
pregnant animal were calculated;
3. Live fetuses: total # of live fetuses and their sex were
determined;
4. Dead implantations: differentiated as follows:
a) Early resorptions-Salewski Method: uterus placed into a
10% ammonium sulfide sclution, which stains the early
resorption a brown color.
b) Early rescorpticns: detactable with the naked eye as
yvellowish brown spcts on the uterus.
c) Intermediate resorpticns: embrves that have died and
started to te rescrbed, with no parts =f the becdy
recognizable to the naked ave.
d) Late mesorpticns: embros that have died and startaed to
pe resorbed, with indiv:iiual parts of the body being
recognizablis to tha naked 2ave.
S fa2tuses tnat showed nc spontaneous
breathing ind were hypcxe-.z at Cesaresan section.
3. Percentace 5f dezd imv.ittatisns: calzulated from a-e
described under i. zkcve.
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Data collected on fetuses are described beiow.

1. The fetuses were subjected to gross pathological
examination; only changes in live fetuses were assessed.

2. Body weight of live fetuses.

3. Body length of live fetuses.

4. Weight of placentae of live fetuses.

5. Examination of fetal skeletons: 2/3 of the live fetuses of
eack dam (selected at random) were treated by a ‘modificatiocn
of the Dawson Method; fetuses were initially fixed in 96%
alcohol and then clarified with potassium hydroxide soluticn
and stained with Alizarin Red S. The fetuses were stored in
100% glycerol and examined for malformations, variations, and
retardations.

6. Examination of fetal organs: the remaining 1/3 of the
fetuses of each dam were fixed in Bouin's Solution for 14 days
and then about 15 traverse sections of each fetus wersz
prepared and examined via the Wilson Methad.

-

The following criteria were prcvided.

MALFORMATIONS - morphological changes going beyond retardaticn
and variation:

VARIATIONS - changes that occur regqularly but do not affec=
the functioning of the individual:;

RETARDATIONS - delays in develcpment compared with normal atz
the time of the investigation.

- RESULTS

Clinical Observations and Survival - Maternal

There was one death in the CMC (Study # 88/0522) contrcl
group, which was considered incidental. Three other deaths
occurred and all were dams in the high-dose (500 mg/kc:
groups; one occurred on Day 13 and one on Day 19 in Group ~
(0.75 % ETU): cne death occurred on Day 19 in Group 2 (2.:3%
ETU). Based on severe clinical signs and deaths cnly at th=
high dose level <f test material, these were considered to :z==
treatment-related by the authors. )

There wWere no signs of toxicity cbserved at the 20, 10
133.33, and 187.3 mg/kg dcse levels. At the 300 mg/Xkg do
level {(Groups 3, 7, and 3}, an unsteady gait, dragging of &
rear limbs., diminished sensitivity to pain in the affect
limbs, and paresis of the rear limbs were observed, and the
were listed as severe. In Sroup 3 (nc added ETU), 14 cof

dams displayed paresis by Day 20 {Zirst observed at Dda=
18/16), which gersisted to sacrifice. It was stated that thiz
group was slow 2o respend and slow T recover, althcugh it is
not apparant <o =his reviawer what <he dams wvers slow
respond Iosraccver Srom. In EZrzsup T, rear Limb paresis wa

rh <
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noted earlier (in 1 dam at both Days 10 and 11, in 2 at Day
13, in 3 Day 14, and in 8 at Day 15). Two animals showed no
clinical signs. By Day 19, most animals showed significant
improvement, although several displayed an unsteady gait on
Day 19. The same type of rear limb paresis was observed in
Group 9 dams at Day 13, which steadily increased (not further
defined-? # with or severity) throughout the dosing period. At
Day 20, 15 of 24 dams continued to display significant paresis
of the rear limbs. t

e Weight and Body=-we

There were no differences among the groups with respect to
body weight or body-weight gain until Day 15 of gestation. On
Day 15, all three high-dose groups (500 mg/kg) displayed a
significant reduction in body weight compared to both combined
untreated (UT) and CMC control groups, and these deficits
continued to Day 20. Additicnally, body-weight gains for Days
0-15, 0-20, 5-15, and 15-20 intervals were significantly
decreased in these 3 groups compared to controls. No data were
provided for gravid uterus weights in the combined report.
Data in the individual reports indicate a statistically
significant decrease in uterine weight at the 500 mg/kg dose
level in Study 4 522 compared to both controls; at 500 mg/kg
dose level compared to the untreated control in Study 3 523;
and at the 187.5 mg/kg dose level compared to the untreated
control and at the 300 mg/kXg dose level compared to both
controls in Study 4 524.

The authors of the combined report state that there appears to
be an inverse relationship between the amount of exogenocus ETU
and body weight/body-weight gain at 500 mg/kg (see belcw).

! T
; 3o0dy Weight (g} 5
; Day Group 3 Group 7 Group 9 §
(0.5 2G° {3.75 mq? 710.0 mg!? !
15 246% 2 233%% 217%x*
‘ ; N
20 283*= ‘ 266%* 245%% Y
3cdy Weight Gain {g)
Interval Group = Group 7 Group ¢
{davs) 2.5 mc’ r3.75 mg’ “10.90 ma?
i f
J2=15 , ! Six= 21%* ! LX)
3-20 ] 55 55 %% 29 %%
5-158 TR -TR% ~23%%
13-20 37 J32%* 25%%*
*0<0.35, **p<0.001 ccmparad T untreated control:
© ° axcgenous ITU: =2ach icse zas 37.3 mg endcgencus ITU

o
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The maternal body weight and body-weight gain were decreased
(statistically significant) compared to the combined UT and
CMC control value(s) only at the 500 mg/kg dose level in the
combined report (see below).

Maternal Body Weight (% of Controls)

Dosex* 20 100 500 133 500 {87 5Q0
/Day
0 97 98 98 106 97 92 98
6 96 99 99 106 99 98 99
11 95 97 94 103 95 23 94
15 95 97 aag"’ 102 gq** 92 78*
20 98 100 85* | 100 so* 92 73*
* mg/kg ’
aT cMC uT CMC
p <0.05 v * p <0.01 'Y .
Body-weight Gains (grams)
Dose (mg/kg) | UT | cMC 20 | 100 | 500 | 133 | s00 | 187 | 500
Time Interval 0 0
0-15 60 59 53 55 | 31* | so | 21* | s6 | 3*
0-20 116 | 115 | 115 | 118 | 68* | 101 | 55* | 106 | 29*
6-15 7 35 33 31 | ** 7 1 -7* | 27 [-23*
15-20 56 56 52 64 | 37" | 51 | 32* | so0 | 25*:
Q=a* 23 24 21 23 24 23 28 -8 26 |
gT cMC gT CMC

D <0.05 » ¥ 3 <0.0% L) &

* nc statistics performed Zor this interval -
Body-weight gain on a ‘'percent of contrsl® kasis is shows
nelow.

Bedv-welgnt 3ains (% of contrcl)
Jose (mg/xg) L I B & 0z 133 502 187 1 so00
Time Intervati i j
9-15 P 2 1 3z 33 35 a3 Y
1-30 00 2 4 sa b ar o 31 25
5-75 39 E ) =3 - 3
5-20 111 T 6 1 57 39 45
3-4 L oh! Ze e 0 t2E 122 113

o
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The individual reports show a different picture with respect
to bedy weights/body-weight gain. In Study # S22, the 500
mg/kg dose group displayed a significant decrease compared to
both control groups at Days 15 and 20; in Study # 523, this
dose level showed a significant decrease compared to both
contrcls at Days 11, 15, and 20; in Study # 524, both the
187.5 mg/kg and 500 mg/kg dose grours displayed a significant
decrease at Days 0, 6, 11, 15, and 20 compared to both
controls. NCTE: The 187.5 mg/kg and 300 mg/kg dose groups both
displayed a significant decrease in body weight prior to
dosing. By combining the control groups from these studies,
one loses sight of this fact. It is to be noted that of tha 6
groups in the #523-524 studies, the 3 highest dose levels
(187.5, 500, & 500 mg/kg) were made up of the lowest weight
animals (see table below). A comparisor of the % body-weight
gain among the 500 mg/Kg groups showed a lower gain with
increasing levels of exogenous ETU levels.

¥

8ody Weight :3rams)

Group/ |uT #522 icMeC 120 100 500 ur 2 CcNC # 133.33 |500 187.5 500
Day ; #522 : 523/526 {523/524
3 216.56  12i6.7 - 212.2 215.3 2146.8 223.5 221.4 232.7 212.2 200.5° :214.%°
S5 235.2  .238.3 232.7 228.7 238.7 3.7 267.7 256.1 239.8 228.8" :240.1°
% 0-20* 57 : sS4 54 ! 55 32 ~2 50 43 26 53 15

* significantly zifferent “rom CMC at p<0.05 § from UT 3t 3<0.31
* significantly z2ifferent “=~zm both controls at p<0.05
* ¥ jaired “etween days 2 ind U0

Materral Jdbservations: Mo gress catholcqy was observed i the
intrzated zontrcls or in Sroucss 2, 4, 3, or 8 [20, 1IZ. 300
a0 2xsgencus ITUY, or 187.3 og,Xg, respectively:. B
Zn cn2 IMC czontrol dam, thers jas gross dilation of the lef:
Tansa such that ne c¢ortlical laver was still
Tres daxm 5 zhis that died prior to Cssarean
I2CT.LIn 3ncwad Tumerous vel : whi%2 foci on the surface ofF
<! Zznev  which penetr:zad intso the cortex:; the renal
ok il.3T2a, the cerTa. Uas pale iIn color, and ssverzl
g i J2cn vera2 zpsioor2d on tnhe surface of the sizhc

Xg} ETU;, Zan
the urinary der
dnevs wers Tl
serirenal cse
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tissue.

In the 500 mg/kg group (Group 7) with 3.75 mg (per kg) ETU
added, eight dams displayed substantial loss of the perirenal
adipose tissue, which was also cbserved in the two dams that
died. In the 500 mg/kg group with 10 mg ETU added, ail
sacrificed dams displayed a substantial loss of perirenal
adipose tissue, which was cbserved in the dam that died also.

The author stated that the loss of perirenal adipose tissue att
the 500 mg/kg dose levels that had ETU added (Groups 7 and 9)
but not at this level without added ETU (Group S) appears to
be associated with exogenous ETU. However, this lesion was
noted only in the 1978 study, which had only Maneb doses to
which exogenous ETU was added. Since the 1978 study did =not
include a 500 mg/kg dose level without exogenous ETU, a
definitive statement cannot be made regarding the occurrenge
of this lesion at the 500 mg/kg dose level and exogenous ETU.
Additionally, TB II notes that the loss of perirenal adipcse
tissue was observed at the 133.33 mg/kg dose level (Group §),
which had 1 mg ETU added, but not at the 187.5 mg/kg dcse
level (Group 8), which had 3.75 mg ETU added. Groups 7 and 8
had the same amount of exogenous ETU (3.75 mg), but Grour ~
did not display a laess of perirenal adipose tissue.

Maneb Dose Level Endogenous Excgenous Total Loss g

[% excgencus ETU] ETU (mg)=* ETU (mg)* ETU of i

(mg) * PRAT-~

20 mg/kg [<0.01] 1.5 7.02 1.52 0 .

| 100 mg/Xg [<0.01] 7.5 3.10 7.60 0

! 133.33mg/kg(0.75] 10.0 1.00 11.00 1 i

187.5 mg/kg (2.0] 14.0 3.75 17.75 0 H

500 mg/Kg 7<0.01] 37.5 3.50 . 38.00 0 i

500 mg/kg [0.75] 37.5 3.75 41.25 10 i
1500 mg/kg "2.01 37.5 20.00 47.50 21
2 dams displaying loss of perirenal adipose ulssue (PRAT}

Cesarean Section Observaticons

“n the excepticn cof pre-implantation loss, the data lis==24d

91

in +the following table, 2s well as the statisctizal
significance are as presented in zhe combined study repor=z. In
nany -“stances =he data 2culi not be confirmed dus ==
illagizle numbers In  the s:udy reports. Additionall--,
ndividual data fz2r the numzer of  corpora lutea 2m3
.mprantations wers not provided.

] +
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Table {I]: Cesarean Section observationsv

Study # 522 Study #'s 523 & 526 combined |
o ———
GROUP: UT  cMc 20 100 500§ uT  cwc  133.3 187.5 500 s00f ur  cmc |!
#Animals Assigned 24 2% 23 2% 25 S 24 23 2% 25 26 49 48
4Animals Mated 23 23 22 2% 25 21 21 17 20 23 21 193 %
Pregnancy Rate (X) 96 96 96 100 100 84 a8 7% 83 92 a8 90 92
Maternal Wastage
#0ied g 1 0 0 1] Q3 Q 0 [} 2 1 ] 1
#0ied/pregnant 0 1 ] 0 0 1] 0. 3 1] 2 : Q 1
#Non pregnant 1 1 1 '] 0 g g 6 4 2 3 5 4
#Aborted 0 1] ] 0 0 g 9 0 0 0 a 0 g .
#Premature Delivery g 0 0 0 ] g 0 1} 1] 0 g 0 0 !
Total Corpora Lutea 301 308 282 332 344 312 295 258 273 | 305 294 613 603
Corpora Lutea/dam 13.09 14.0 12.8 1.0 13.8 4.9 14.1 15.2 13.7 1.5 1%.7 13,9 1.0
Total Imptantation 299 288 267 310 335 221 233 200 24l 239 202 520 521
Implantations/Dam 13.0 13.09 12.1 12.9 13.4 10,5 1.1 11.8 12.2 11,4 10.i¢ 11.8 12.1
rotal Live Fetuses 291 278 255 292 304 212 211 189 22 222 177 503 489
Live Fetuses/Dam 12.7 12.6 1.6 12.2 12.2 0.1 10,1 1.1 11,1 10.6 8.9 1.4 1.
Hean Litter X 97.6 94.6 95.8 95.0 $0.3 95.4 88.4 948 90.6 93.6 85.0 97.0 92.
7otal Resorptions 8 1 12 18 1 9 2 M3 w7 19 w7 3R
garly (Salewski) g [ 1] 0 g 3 g g 3 0 o} [i] Q
garly & 8 10 18 1 5 17 7 17 10 9 12 25
{ntermediate 2 2 2 0 5 3 5 4 6 7 - 5 7
Late g 0 0 0 g 2 g 0 0 4] 2 g Q
Resorptions/Dam 0.4 0.4 0.5 0.8 3.6 3.6 1.1 0.6 1.2 0.8 1.0 a.6 0.7
Litters w/ resorptions/
total # Llitters (%) 26.1 39.1 36.4 45.8 36.0 28.6 76.2 41,2 T75.08 S52.4% 70.08 27.3 58.1%
“atal Jead fetuses V] o] Q 0 1 3 8] 0 0 4] I3 0 1]
Tead “etuses/Dam b} Q V] 0 3.5 3 0 0 b c 0.3 3 b}
Ciztars w/ NLIY 26.1 39.1 36.4 5.8 8.2 I8.6 76.2 41.2 75.08 52.49 70.08 27.3  58.9%
313t lead !motants 3 10 12 '8 31 ? 22 " 2 17 25 17 2
‘2a@ . mpiants/Dam 0.35  9.45 0.35 378 .l4 e 1.05 0.65 1.3 0.3t !

1.35  3.39 J3.7%
41220 2!acental =eight (g) 3.0 0.60 0.5 1.5 2.34 0 2.83  0.57  0.57  2.56  0.53 Q.28 NA NA

1gan Jetal Weignt zme@ 3.67 3.2 3.76 .70 3.4 3.585 361 3.43 379 3.27 2.308 3.62 3.561
Yean “etal Length¥ 3.82 3.60 3.66 3.66 3,409 385 3.61  3.60 3.65 3.53 2.983 3.63 3.60
7 a2t wnts 1 o] N 2 1 - 3 2 H H 1 2 3
*astimplantation Loss(X) 2.56 3.36 8.2 5.3 2.7 .- 11.56 5.2 9.4 8.4 15.3 3.5 7.4
lgx Rario (N maie) 1.2 530.7 S4.7 48,3 4.I 9.5 493 53.4 325 586 3'.e 50.5 3041
Trauepl intatior oSSR " 3.69 4.5 3.5 7.9 2.3 9.2 21,0 22,6 18,9 21.4  31N3 1S, 3.6
3.66 5.3 5.3 ».7 2.3 9.2 20.7 22.5 10.6 21.8 31.3 5.2 3.5
sgratistical significance compared to combined JT {p<0.05 9; 2<C.31 8); CMC (p<0.05 +; p<0.01 #); both (p<0.35 2; p<0.97 )
v Unic3 mct sroviced in any of the reports; * 4Ll non-iive "—blarts
2 ~or Tre combieed Sontrais couid not be verifieq by this -ev-ewer because Tuch of the gata in the arsginal reports cousd ~a7 -2

sulate@ v s reviewer; first row is Zatculated .s'eg mesn #'s/dam; second row i3 calculateg usirg total #'ssgroup; s-e-

TpLINTats3 0SS for the ‘ndividual studies is 3s follows: 3tuay 2522 UT = J.7; THC = 5.5; Stuay #523-4 Ul = 29.2; IMC = 21.2
LA - ISuil2 sot se calculatved because indiviguat Zata not avo:.agk.2

f
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NOTE: Regarding the decreases in mean fetal body weight, it should
be pointed out that significant differences were observed between
the 500 mg/kg dose and respective control groups in each of the
three studies; in study #'s 522 and 524, a statistically
significant decrease was attained at the p<0.0l1 level when compared
to either (UT or CMC) control group; in # 523, statistical
significance at the p<0.05 level was attained when compared to the
CMC control group.

A

Fetal Body Weight (grams)/Body Length (cm)

Group/ utr cMe 20 100 500 Ut # cHc #  [133.33 |500 187.5 500
#522 | #522 . 523/526 |523/526

Body

weight

) 3.78 |3.70 3.85 3.81 3.1688 |3.52 3.7 3.52 3.33% |3.86 2.3330

o 3.56 |3.55 3.56 3.59 3.0088 {3.47 3.50 3.32 3.19¢ |3.48 2.27%3

R X: 3.67 13.62 3.76 3.70 3.1480 |3.56808 |3.61 3.43 3.270 1379 2.30%¢

Body .

tength \ A

) 3.6 |3.62 3.67 3.48 3.4130 |3.66 3.63 3.63 3.56 3.67 2.9838"

o 3.57 [3.57 3.61 3.61 3.3988 [3.62 3.58 3.53 3.499  [3.62 2.9738

‘XX 3.62 |3.60 3.56 3.64 3.4086 [3.650 |3.61 3.59 3.53%  |3.65 2.9880

A # in ¢inal report; not recalculated by LLT
® significantly different from CMC control at p<0.01; ¢ at p<0.05
# significantly different from UT control at p<0.01; ® at p<0.05

With regard to the significant decrease in the # of implants/litter
in the 500 mg/kg group (2% ETU), significance is attained only when
compared to the combined UT controls, not to the concurrent control
groups of Studies 4 523-524. The number of live fetuses/dam was
repor-ed as comparable among the groups {combined study), although
the 200 mng/kg fetuses (Group 9) in Study # 524 were statistically
significantly fewer than the concurrent UT at p<0.0l. The number of
live Zetuses at 137.5 mg/kg (Study % 524) was greater than the
concurrent UT at p<0.05. The total number of dead implants/litter
was increased (dose-related) at the 187.5 and 500 mg/kg dose levels
in Study % S24 compared to the concurrent UT control group (p<0.05
and £<0.01, respeczively), although not on a mean litter % basis,
and there was no increase at the other 500 mg/kg dose level (Group
7). An increase in the total number of dead implants was cbserved

in Study # 522 at 300 mg/kg on a mean litter % basis only, compared

«0 the concurrent TT (p<0.05). With regard to the % litters with
nonlive implants, the concurrent CMC control for Studies #3523/524
has 2 value of 76%.

Thers was a higher percentage :38.5%) of males in Group 7 (500
dg/kg - 2.75 ETU) compared to centrcl {ceoncurrent CMC and combined

UT (as 3zated on zage 44):; this reviewer notes that the combined
CMC ralue is below the combined 9T value, suggesting significance
was attained comparad to this ccntrol also. TB II points cut that
all zrcups fexcept 3roup 4) had fewer female pups than male pups.
Since neither 3f =zhe 2ther SCT =z/kg dcese groups displayed 2

L

Kt

(W2
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similar increase in the number of males to females, the increase is
considered incidental.

Fetal Observations: With the exception of one fetus (sStudy #
523/524) with anasarca (generalized edema), all UT control fetuses
were unremarkable. The CMC control (Study # 523/524) had 1 fetus
with anasarca and one with malpositioning of the extremities (both
from same litter): all other fetuses were unremarkable. 'No
remarkable findings were observed at the 20, 100, 133.33, and 187.5
mg/kg dose levels. ‘
In the 500 mg/kg dose groups, numerous changes were observed:in
each group, kut Group 7 with 0.75% added ETU displayed considerably
fewer changes than the other two (50¢ mg/kg) groups. Of the 177
fetuses in Group " (2% added ETU), 172 were listed with multiple
anomalies (not f .rther defined). 3ased on the data provided, it
appears that these 172 did not display any of the anomalies
cbserved (and listed) in the other two groups, since the table of
malformations (Table 3, page 69-70) shows, very few entries for
Group 9. If the multiple anomalies are different than those listed
for the other animals, these should have been identified in the
report. If they are the same anomalies, the summary table n=eds to
be revised to reflect the correct number of each in order to
compare the findings with those of Group 5. As summarized in the
combined study report, the changes observea in Group 5 included
short tail, meningocele, accessory toe, shortened toes,
macroglossia, syndactyly, kyphosis, cligodactyly, and shortened
splayed toces in numerous fetuses. Group 7 had one fetus with
malpositicning of the extremities., one with curled tail, and 27
with Xinked <=ails. Group 9 showad 172 fetuses with multiple
anomalies, 3nd of the 5 fetuses fzr which data oun anomalies were
presented, malpositioning of extremities, short tail,. and
syndactyly were each found in 2 fetuses; macroglossia, meningccele,
and a very shcrt tail were each fcund in one fetus. The following
~able demonstrates the lack of consistency in anomalies ckserved at
she 300 mg/kg dose levels amcng th2 three studies.

s+ 0
* 2
- -9

[
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Ancmaly Study # 522 Study # 523 Study # 526
fetuses litters fetuses litters fetuses litters
Malpositioning of $5/306  10/24 17222 v 21t 220 !
Extremities 17211 1721 OsC
Meningocele 99/306  10/24 none observed 1377 1720
Short Tail 214/306 21724 17222 1/2% 2177 2/20
Short Toes 60/304 6/26 " none observed none reported
Micrognathia 20/304 4/24 none observed none reported
Macrogtossia 30/304 3726 none observed 17177 1/20
Syndactyly 17/306 3/24 none observed \TArzd 1720
Xyphosis 17/306 3724 none observed none reported
Ol igodactyly 16/304 3726 non; observed nonhe reported
Curled Tail 7/306 7726 17222 /21 none reported i
Toe short/splayed 12/306  1/26 none observed® none reported

Cleft Thoracic Ventricle

ut 6/291 6/23
CMC 27278 2/22
20 7/255 7722

ut 37212 3/21
cMe 17211 1721
133 17189 /17

ut 37212 3/21
o 17211 1721
187 5/221 4/21

100 6/292 5/24 117222 6/21 none reported
38/3046 16724
Hydrocephaly 84/306 23724 387222 5/21 S/177  2/20
Silatation of 4th ventricle 72/306 21724 none observed none reported
& Sylvian Aqueduct
3rachygnathia 81/3046 3/24 none observed none reported

Ventricle

Cleft Palate ur 17291 1723 133 17189 117 17177 1720
97/304  10/24 67222  1/21 )
Aplasia of Thoracic 42/304 5724 none observed ~one reporte&

Wwavy Ribs (bilateral)

ut 172917 /23
cMc 2/278 1722
20 37255 3/22
100 4/292 1/24%
127306 T/24

ur 27212 721
cMe 27211 2721
133 47189 3/17
157222  S/21

JT 27212 2721
MC 27211 2721
187 4/221 3/20
“cne reported

NOTE: Unless otherwise indicated,

the data in the table are for the
5300 mgs/kxg dose groups:; UT=untreated control, CMC=carboxymethyl~-
cellulose control, 20/133/187 are the other dose groups; the #'s
under <fetuses and litters are: = fetuses affectad/total 2 of
“etuses and # litters affected/tczal 3 of litters.

Wizh regard to Study # 324, the data are misleading, since data are
20 ryvd for only 5 fetuses Ixocm I litters (of the 177 total live
Ffetuses,/20 litters from 20 iittars born in this 300 mg/kg dose
group). In Study 4 524, the general term "Multiple aAnocmalies® is
liste for the high-dcse grcup fetuses (172,.77), but no
axpilanation is provided. In Z=he ZJummary table on page 59, the
1izhest numker of fetuses diszlaving any nalfermaticn is 3 (177 -

A A
Gu.L7
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172 = 5). It is not apparent whether all other fetuses had all of
the defect types listed or only defects not listed. It is therefore
difficult to compare Group 9 with the other 500 mg/kg groups
(Groups 5 and 7). In general, two of the three 500 mg/kg groups
(Groups 5 and 9) show numerous malformations, which are increased
compared to control values both on a per litter basis and cn the
number of fetuses displaying the defects. From the data, one cannot
determine the number of fetuses in Group 5 that had multiple
anomalies.

The following two tables summarize the anomalies (TABLE A)/
variations/retardations (TABLE B) observed in the three studies
reviewed. Shown are the number (and percent) of fetuses with the
observation, the number (and percent) of litters with fetuses with
the observation, and the mean litter percent. For the last 500
group in TABLE A, the numbers may be misleading since the fetuses
with several anomalies were not identified as to which (or how
many) had a particular anomaly; the mean litter % was calculated
assuming those with multiple anomalies did not have the particular
anomaly listed. *

<o

g

|
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TABLE A
IR
OBSERVATION DOSE GROUP® AND STUDY #
I R I i e A S S .y
Anomalies ur (o 20 100 500 ur e 133.3 187.5 500 500
#522 #522 #522 #522 #522 #523-24 | #523-24 #523 L #524 #523 #524
# fetuses 91 278 255 292 304 212 211 189 221 222 1
# Litters 23 22 22 26 26 21 21 17 20 ' 21 23
C-Section
Malpos. Ext. ;
RFw (%) +] ] 0 0 95(3N Q 1€(0.5) 0 0 : 1€0.45) 2
LW (X 0 0 0 0 10¢42) o 1€6.8) 0 0 ! 1€4.8) 2
litter X s} ] 0 1} 31243 ] 0.421.8 0 0 0.522.2 43423
short tail
#Fw (%) 0 0 ] ] 270 | O 8 0 0 1€0.45) 2
gL (%) 0 0 0 0 21(88) 0 0 0 [+] . 1(46.8) 2
Licter % 0 0 ] 0 70235 0 [t} g 0 i 1.627.3 6.3:23
1 Meningocele 8 :
BF W (%) a 0 (4] ] 99(33) 0 0 0 - g ! [V} 1
FLw (R ] 0 0 0 10¢42) 0 g 0 i} ' 1] 1
litter % 3 0 0 ] 32143 0 0 '] /] ] 5222
Short toes
BF w (%) Q 0 0 0 60(20) 0 0 1] 9 0 0
#Lw (X)) 1] ] 1] 0 6(25) 1] 0 V] 0 0 2
litter % ] 9 ] 1] ure 0 0 0 0 0 ]
Skutt |
8rachygnathis . ‘
#Fw (%) 0 0 o 0 81(27) ] ] 0 1} 0 o]
L w %) 0 0 o 0 8(33) 0 g 0 ] 0 0
litter % 9 Q 0 ] 26240 0 ] 1] 0 0 0
Cleft palate
#Fw (X} 1¢(0.3> [ [ Q 97(32) Q 0 1¢0.5) V] 6¢2.7) 1
#Lw (% 1¢4) 0 i} 0 10¢42) | 0 0 15.9 0 1€4.8) 1 ;
litter % 0.421.7 | 0 8 0 31262 0 o 0.7243.0 | 0 2.9213 5222
pilat.s vent.
4Fw (%) 2] Q 0 [+} 72(24) 9 0 9 1] 0 b}
2L w (%) b} 0 0 0 21(88) 0 Q 0 ] 9 2
Litter % o] 0 0 j+] 26214 o] 1] ] 0 r] 3
Hydroce. int.
CRF o (%) 9 0 0 i 84(28) | o o ¢ 0 38¢17) 3
C# LW (%) ] 0 0 0 23(96) o g 8 0 5¢24) 2
litter % 3 0 9 g 28:9.9 ! o 3 0 ] 19£39 031
Spine .
Cleft vert, i
R Fw (R 5(2.%) 2(0.7) (&} 5(2) 38(13) Un 1(0.5) 1(0.5) 5¢2.3) 11(5) I |
LW (R 5(26) 2(9.1) | 73 5¢21) 16067y | 3(14) 1°€6.8) 1¢5.9) 4(20) 6(28.6) | 3
Litter % 2.326.1 | 0.822.5 | 2.9¢4.3 | 2.126.6 | 12.8213 | 1.203.1 | 0.421.8 | 0.7:3.0 | 2.8:5.9 | 5.7:10.5 | 3
Ribs ’
Wdavy ribs b1 :
E Y N CANE RR TG S T A 1C IS T B T4 B A 12¢4) 2(0.9y | 2¢0.9) }.42.1 1.8) | 15(D 3
2Low %) HEIS! ws) 3(1e 1€4) 7(29) 2010 2010) 3(17.6) 3¢15) T 5¢28) 3
titzer % Dd.est.7 | 0.823.5 | 1.3£3.3 | 1.326.3 | 4.128.4 | 1.083.4 | 0.822.5 | 2.3:5.4 | 1.9:4.6 | 7.0:13 3
Wavy ribs uni i :
#F w % P2(0.0) 3D 5¢2) (N 3 2(0.9) Q 3¢1.8) 1(0.45) © 5(2) 3
L/ %) AU 3014 4¢18) 2(8) 3 HOR:)] 0 2011.3) us) i 5(26) 2
Litter 3% P 2.7:2.3 1 1,002.6 | 1.926.2 | 1.324.9 | 0 ).8:3.6 | © 1.4¢6.1 | 0.481.7 | 3.4e7.9 : 3
| z
Xidneys i !
3PCB | 3 0 [} 12¢4) 2 ] 1 0 T 3
P/ %y 0] 2 8 3 5(25) 3 0 3 i 12 3
LR VAR S 3 3 0 3 3.9:8.1 1 3 2 0 2 B 3
Cotitter % : .
3CPU ; ; i
FF 4 B D 2 0 i} 5¢1.8) 3 ¥ 0 0 {9 13
# L/ (%) LoNs) 9 0 g 521 3 1] 0 0 ig i
Litter % s Juezi? 10 3 3 1.823.7 1 3 3 g ] T3 3
Aydroureter ! !
5w R G T 2 3 i 1816 4 3 2 3 3 3 3 i
ERNETANESS B € ] 0 J | 8¢25) 3 3 B 9 -3 3 ;
titter 3 Do G.e2ll? M) Q o] | 4.7:9.% 3 P ! J 1] 3 J i

ST Luntreated), -dMC /carboxymethylcellulose) controts; #'s mg/kg “anep

’C =

S

0313

Jnable 7o zalculate due ro error in data presentation (31 out of '7 fetuses were listed as ZJisplaying sncrt toes in e “itiz~)
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TABLE 8
S TRIR S A STy
variation/ ur (v o ’ 20 100 S00 ur (v 133.3 187.5 500 500
2etardation .
# fetuses 9 278 25S 292 304 212 21 189 221 222 177
# litters 23 22 22 24 26 21 21 17 20 21 20
Tail kink
#Fw (X) 0 0 [¢] Q 59¢29) '] [ 0 0! 27¢18) L)
#Lw (X 9 D] 0 0 1 0 a 0 0, 10¢50) 1]
Litter % 0 0 0 0 19024 0 0 g 0 16218 +]
Skutl retard. - i
#Fuw (X 5¢2.6) 5¢2.7) 1€0.6) 28(14) 163(80) | 4(2.8) 0.7 18¢26) 6(5.3) 29¢20) 12¢10)
#Lw X 41N 29 1¢4.5) 9(38) 21(88) 2(9.5) 1(4.8) 7 4¢20) 8(38) 2010)
litter X 1.7+3.9 | 1.8+6.7 | 0.4+1.6 | 9.2+19 55+23 2.008.2 | 0.8+3.6 | 9.5+14% 2.6+6.3 | 13+22 6.6+20
Gen. retard.
#Fw (X 3¢ 1€0.4) 2¢0.8) 2(0.7) 36¢12) u3 2(0.9) 5¢3) 1¢9.5) 25¢11) 59¢33)
#Lw (%) 3(13) 1€4.5) 2¢9.1) 2(8.3) 8¢33; 3(14) 2(10) 2¢12) 1S 733 11¢55)
Litter X L98+2.5 | 0.4+1.7 | 0.8+2.6 | 0.7+2.5 | 10,7222 | 2.7+7.2 | 1.2¢4.0 | 2.5¢7.8 | 0.4+1.7 | 12.5¢23 | 37236
Kidney DPS ‘
#Fw (%) ] 0 0 [+ ] 14(14) '] 0 o '] 0 146¢26)
#Lw (X 0 [1] 0 g 729 ¢ 0 4] 0 1] 9¢45)
Litter X 0 0 ) 0 4.2+8.7 1 0 0 0 ] 0 7+11
Kidney OPU .
#Fw (X) 1¢.03) 0 1(1.2) 1€1.0) 13¢13) 0 (2.9 a 9 0 9CiS)
AL (%) 1€6.3) | 0 1¢4.5) 1¢4.2) | 16¢42) | 0 29.5) {0 a 0 6(30)
titter % 0.4+1.7 | 0 0.5+2.1 | 0.4+1.7 | 4.4+7.3 | 0 0.8+2.5 | 0 0 ] 5.7+10 |
Testes DT 2
#Fw (X) 0 ] 2€0.7) [} 16(5.3) | 1€0.5) 0 0 1} 0 5¢2.8)
2L w (%) Q 0 2(9.1) g 8(33.3) | 1€4.8) ] ] g g A020)
litter % 0 0 0.9:2.8 1 0 5.128.9 | 0.622.7 | O 4] g 4] 4210 ;
| Testes foT :
#F w (%) 0 ] o i) 3¢1.0) g 0 2 0 ] 20011 .
gL w (%) Q g 4] 1] 1¢4.2) g ] bl 0 0 8¢a0y
litter ¥ 0 1] 0 1] 96247 1 O 9 0 0 Q 3.3233 ¢

D. Discussion

In the three 5006 mg/kg dose level groups, dams displavad an
unsteady gait, dragging of the rear limbs, paresis of the rear
limbs, and diminished sensitivity to pain in the affected limbs.
Both body weight and bady-weight gain were decreased in these 3
groups also when compared to their concurrent and the combined
control groups. With regard to gross patholcgical changes, a loss
cf perirenal adipose tissue was observed in both 500 mg/kg groups
<hat contained exogenous ETU and at the 133.33 mg/kg dose level
with exogencus ETU. Although this lesion was observed in treated
groups only, it occurred only in the 1978 studies and, due to the
lack of any significant difference between thei amount of ETU in the
groups displaying 100% inciderce (exogenous ETU-10 mg/kg; total
ETU-47.5 mg/kg) and 48% incidence (exogenous ETU-3.75 ng/kg:; total
ZTU-41.25 mg/kg) compared with 6% incidence (exogenous ETU-1 mg/Xkg;
zotal ETU-10 mg/kg) and 0% incidence (exogenous ETU-0.5 mg/kg;
=otal ETU-38 mg/kg and exogenous ETU 3.75 mg/kg; total ETU-1i4
ag/kg), no definitive statement can be made recardlng excgenous =T

and the occurrence of this lesion.

There was no difference in pregnancy rate or in the number of
zorpcra lutea/dam among the roups when compared to their
zencurrent control groups or to the concurrent control groups. When
compared to the combined control groups, the 500 mg/kg dose level
with 2% axogenous ETU displayed fewer implantations/dam than the UT

zontrol only. The percent of litters with non live-implants ({NLI)

0029
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and the # litters with resorptions/# total litters were both
increased at 187.5+2% E=TU, 500+0.75% ETU, and 500+2% ETU compared
to the JT control, >ut both 3500 mg/kg groups showed a smaller
increase than the 187.3 mg/kg dose level. Fetal body weight was
decreased in two of the 500 mg/kg dose groups (0.5 and 2% excgenous
ETU) compared to the TT contrecl, and body length was decreased in
these same groups compared to both combined control groups.

When these parameters were gompared to their respective concurrent
control groups, no differences were noted in the # implantations/
dam or # resorptions/dam. There was a dose-related increase in the
total # of dead implanmts/dam at the 187.5+Q.75% ETU and S00+2% ETU
dose levels but not at the 500+0.75% ETU dose level.' Statistical
significance was not attained in the dose-related increase observed
in this parameter in the 1975 study, but there was a significant
increase in the mear litter % of dead Implantations at the 500
mg/kg dose level. The # live fetuses/dam was decreased at the
500+2% =TU dose level, and the mean litter % of live fetuses was
decreased in a dose-related manner in the 1575 study' (statistical
significance was attained at the low dose only).

Due to =he lack of information on [1) tke number of fetuses with
multiple anomalies at the 500 =g/kg dese level in Study # 522 and
(2) the identity (and zumber of fetuses with each) of the ancmalies
observ ‘2 in the 172,277 fetuses at the 3500 mg/kg dose level in
Study # 324, a comparZscn between Groups 3 {Maneb technical} and 2
(Maneb tius 2% ETU)} w~Zith respect to ancmalies cannot be made.

Because 2f the lack zZ ccnsistency in the results from the stidizs
run in 1375 and 1978. T8 II suggests these studies should nct =
combined: i.e., the 2=cntrol groups shceculd not be combined a=d
comparas to the resu.tTs observed in tie trsated groups. The daza
from Stzdy % 522 can e compared with that from Studies # 522 and
524 tc determine =z2= overall assessment ¢f the developmental
toxicizr potential of Maneb itself and a limited assessment cf +th
effect =f added ETU. TRe latter assessment would involve comparing
the twc 330 mg/kg dcse= levels in Studies # 323 and 524, which were
compecse< 2f 0.75% (2.73 mg/kg; and 2% 12 =g/kg) exogenous =TT,
raspectively.

E. _CCRCTTSION
)

There wzs no effect == the survival cf t=e Zams following Zzsing

e
-

with ¥znmeb on gestatzzn days 5 through 12 at dose levels zZ Z:Z,
100, 122.33, 187.5, 2m== 300 mg/Xxg. The mu=rer of corpora lutzz wers
comparz=lie among the ZTsups, as were tke numper of implantatizns.
Maneb w23s maternall s —coxic at the 300 =g kI Zose levels, wizTz 2o
without =xcgenous =TT, z2s evidenced by umsteady gait, dragginc
the rezr limbs, dimi=mished sensitivity <=z zain in the affac
limbs, zaresis of the resar limks, and decrzased bedy weight. zcé:
weight zain. Additizm=ally, a dose < I 3g/kg resultsd : o

decreasz in zhe numksr I live Zfetuses .ot tThe 3CC =mg/kg + 2% ITT

o
o 0o
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group only), an increase in the number of dead fetuses and dead
implantations/dam, decreased fetal weicht and body length,
decreased placenta weight, and an increase in anomalies/variations/
retardations. At the next highest docse level (187.5 wmg/kg),
decreased maternal body weight and placenta weight were noted,
although this group showed a slgnlticant decrease in body weight
compared to the controls prior to dosing. Additionally, a
significant increase in dead implantaticns/dam was cbserved at this
dose level. *

These three studies are classified Core supplementary, pending
submission of (1) information on the number .of fetuses with
multiple anomalies at the 500 mg/kg dose level in Study # 522; (2)
the identity (and number cof fetuses with each) of the ancmalies
observed in the 172 fetuses at the 500 mg/kqg dose level in Study #
524; (3) individual data for each fetus from all 3 studies; (4)
individual data for each dam with respect to the number of corpora
lutea and implantations; (5) clarification of the discrepancies/
errors enumerated in DER and in Appendix Ay appended to the DER:
(6) clarification of the amount of exogenous/endogenous ETU in the
various groups in Studies # 523 x 524 (listed as mg of ETU in the
combined study report); (7) Batch numbers for the Maneb test
material used in each study:; (8) a description of the test material
used in each study; (9) information on dose  preparation,
concentrations attained, and analytical data; and (10) a statement
on how the practices of the testing facility comgpare to the GLP's.
These 3 studies do not satisfy the guideline requlrement (83-3) for
a developmental toxicity study in redents.
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APPENDIX A
DISCREPANCIES/ERRORS/PROBLEMS

1. page 9, at *, the statement is not correct. #522 & 523 did not
share controls; # 523 & 524 had concurrent controls;!

2. pages 23-44, results are presented on these pages, but all
tables are labeled as Table 1 or Table 2 - for example, page 29
(Table 1), page 31 (table 1), page 35 (Table 2), page 36 (Table 1),
pages 37-40 and 42-44 (each labeled Table 2):

3. pages 32 & 36, level of significance is stated to be 0.001 in
several cases; this should probably be 0.01;

4. page 39, "of ETU"™ should be added to the last llne.

5. page 40, for Group 7 under Litters with resorptions per total
litters (%), the % is in error; i.e., 11/21 = 52.4, not 42.4.

6. page 45, no data listed for Group 9; Group 8 is listed twice
(once as 187.5 mg/kg with no findings, then as 500 mg/kqg) :

7. page 46, ** stated to be <0.001, instead of 0.01;

8. page 47, fetal length has the units of grams;

9. page 65, # litters with resorptions for Group 5:should be 10,
not 9 (p573): # for Group CMC should be 24 p not 25 (p 570 & 775):
10. page 65, Summary Table-Group 5 listed w: "™ 25 lltters. original
report 1nd1cates 25 pregnant animals, but data are given for 24
litters (one litter contained all dead fetuszes):;

11. page 69, for Group 9, 3 fetuses are listed with short tail, but
the orlglnal report llsts 27

12. page 592, Table 38 (summary table) lists 60 fetuses with zZv
(short toes); Tables 74 & 77 list the individual litters. Ten dams

had fetuses with short toes, and the number listed adds to 60:
however, dam # 110 shows 17 fetuses, but 31 are listed w1th shors
toes (?):;

13. pages 629~31, corpora lutea/dam and total implantations/dam are
in error:;

14. page 777, (Table 016 of original #524 study) Dam 87 of the 500

mg/kg group appears to have 4 dead, 2 aborted, and one each for

early & intermediate resorptions, but 6 dead fetuses are indicated
on page 773 for Group 500 mg/kg:

15. page 573, Table 19, the #'s appear tc be listed under a
{aborted) instead of D {(dead), although none of the dams wers
reported to have aborted: -

16. page 568. rows of #'s do not line up with parameters;

17. page 568, (Table 14 of orlglnal report # 522)~total dead
implantations for untreated control is listed as 6 (0.35/dam), buz
5 {early resorptions) & 2 {intermediate resorptlons) are shown {23

dams, 8+23=0.35);

18. pages 580-581 (Tables 26 & 27, resp.), both are labeled for
Test Group 4; from dam %'s, Table 27 is Group 5.

19. pages 574-576 {(Tables 20-22, resp.), no units are prcvided ard
2ach table is "labeled" WEIGHT (apparently, Table 20 is bedy
Wweight, Table 21 should read length Table 22 is placenta weight):
20. pages 582-583 (Tables 28 & 29, resp.), data presented cn thesea

two pages are continuous; i.e., Lndividual pup weights (fetus ¢ 1-

13 and 16-7) for *=he untreated ccntrol; other groups also have

their data listed cn single or two pages, with 2ach page listed as

<D
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a different Table;

21. page 628 (Table 74), the data appear to be the # of fetuses in
a given litter that displayed each anomaly; for Dam:# 110, 17 live
fetuses are listed, but for the anomaly 2V (short toes), 31 are
listed????;

22. pages 692-3 (Tables 017 & 018 of original report . of # 523), the
fetal body weight/length for the ccmbined sexes is greater than the
mean body weight for either sex alone;??22? ; also, N=19 for males,
20 for females, and 21 combined and the # per litter was calculated
using only those litters that had the sex indicated;

23. page 722 is a duplicate of page 722; i

24. page 140, the heading "Multiple malformations" =-;the #'s do not
line up correctly under the litter the belongs to;

25. page 793, Table 032 lists 15 for Group 4 (Kidney-DPB), but
Tables 047-048 (individual data) show 14;

26. Much of the data in the original reports could not be
deciphered.

i
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Page is not included in this copy -

Pages . 2§ through 3 are not included in this copy.

The material .not ?ncluded contains the following type of
information:

-

Identity of product inert ingredients
Identity of product impurities
Description of the product manufacturing process

Description of product quality control procedures

A
s

Identity of the source of product ingredients/

Sales or other commercial/financial informa€ion

A draft product label

The product confidential statement of formula
Information about a Pending registration action

FIFRA registration data '

The document is a duplicate of page(s)

The document is not responsive to the request

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




