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MEMORANDUM

SUBJECT: -ID# 57883-~1. Pyrethrum extract (technical). Evaluation
of a Two-Generation Rat Reproduction Study to suppert
reregistration of Pyrethrum Extract.

Tox. Chem. No.: 715
Shaughnessey No.: 069001
Project No.: 0-0454
. Record (Submission) No.: 257715

TO: Linda DeLuise, PM Team 50 Product Manager
Srecial Review and Reregistration Divisior (H7508W)
FROM: Linnea J. Hansen, Ph.D. ,., _
Toxicology Branch I, Section IV Py \ I
Health Effects Division (H7509C) ’Il‘“’ 9

THRU: Marion P. Copley, vw.V.M., D.A.B.T., Section Head
Toxicology Branch I, Section IV jZ?/ ~ -
Health Effects Division (H7509C) ;ébg“n\é%72£;}2%yb/
CONCILUSIONS:

The two-generation reproduction study in rat submitced zan
behalf of the Pyrethrin Joint Venture for the reregistratiosu
of pyrethrin satisfied the guideline requirements ard :s
acceptable for regulatory purposes.

Pyrethrum extracc, a blend of 3 pyrethrins,~caused 10
specific reproductive effects in rats up to 30(0 ppm in tae
diet (196 mg/kg/day, dietary estimate). Under the conditicas
of this study a NOEL of 100 ppm (6.4 mg/kg/day, dietary
estimate) was observed for both parental and offspriag
animals. A LEL of 1000 (65 mg/kg/day, dietary estimate) wzas
established for both parental (decreased male F, body weigat
during growth) and offspring (decreased 7,, pup body weirth:s
during lactation) animals.

Core=-classification: guideline ' -
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ACTION RECUESTED:

On December 15, 1989 the Chemical Specialties
Manufacturers! Association submitted for review a two—
generation reproduction study in the rat treated wit>
pyrethrum extract. This report was submitted on behalf cof the
Pyrethrin Jeint Venture, an organization of nine comranies
involved in réregistration of pyrethrin. This study is

suhmitted as part of the guideline requirements fox
reregistration of pyrethrin.

HANSEN/PC~1/PYRETH.MEM/0005/PYRETHRUM EXTRACT/PROJ

#0—
0454 /2GENREP,RAT/9-6-91
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Reviewed by: Linnea J. Hansen, Ph.D.
Section IV, Tox. Branch I (H7509C)
Secondary reviewer: Marion P. Copley, D.V.M., D.A.B.T. H

Section IV, Tox. Branch I (H7509C) qmﬂVAN\ OU:h/qi
DATA EVALUATION'REPORT
STUDY TYPE: 2 generatici repro. - rat (83-4) TOX. CHEM NO: 715

MRID NUMBER: 413275-01 SHAUGHNESSEY NO.: 069CJi

TEST MATERIAL: Pyrethrum Extract (Task Force Blend)

SYNONYMS: Pyrethrin, Prentox, Pyrocide, Pyrenone, Pyronyl

STUDY NUMBERS: IRDC 556-005

SPONSQR: Pyrethrin Joint Venture/Chemical sSpecialties,
Manufacturers' Associa lon, Suite 1120, 1001
Connecticut Ave., N.W., Washington, D.C. ,

TESTING FACILITY: International Research and Developmert

Corporation, 500 N. Main St., Mattawan, MI
49071

TITLE OF REPORT: Two Generation Reproduction Study in Rats with
Pyrethrum Extract

AUTHOR: James L. Schardein, M.S., D.A.T.S.
REPORT_ ISSUED. December 14, 1989
CONCLUSION:

Doses Tested: 0, 100, 1000 and 3000 ppm

Parental Systemic Toxicity NOEL = 100 ppm (6.4 ag/kg/day, dista—
estimate;+ LEL = 1000 ppm (65 mg/kg/day, dietary estimate) basz
on body weight reduction in F, parental rats during grow=
(males). At 3000 ppm (196 mg/kg/day), body weight reducti-c
observed in males and females during growth and reduction of bozr
weights in F, females during F,, and ,, lactation.

Reproductive (Offspring) NOEL = 100 ppm (6.4 mg/kg/day); I1EL = 102:
ppm (65 mg/kg/day) based on reduction of F,, pup body weigh=s
during lactation. 3000 ppm (196 mg/kg/day): decreased mean P

weights during lactation (all generations), decreased bir—
weights in F,, generation pups.

No specific reproductive effects on mating, fertiliity, gestatiz=-
or lactation were observed in this study.

Classificatior: Core-Guideline
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This study satisfied guideline requirements and is acceptabla
requlatory purposas.

A signed Quality ‘ssurance Statement was present.

=

Special Review Criteria (40 CFR 154 7) Not triggered by this stmdy.

A. MATERIALS:

1. Test compound: Pyrethrum Extract, amber liquid, lot - #FEX-
99, equal parts of loi# 3910 from Mclaughlin Gormly King, lots
344 from Pyrethrum Board of Kenya and no lot number from
Pyrethrla an Rwanda; prevared by Fairfield American Corp. ard
sent in 3 shlpments. Purlty - 57.574% (w/w), stability -
stable at 4° C; stable in diet under storage conditions (rocom
temperature) for at least 10 days.

2. Test animals. Species: rats, Strain: Charles River COBS CD:
Age: 28 da.s; Weight: Males 172-228 g, females 125-171 ¢=:
Source: Charles River Lakoratories, Inc., Portage, MI; and
acclimated for 14 days /{clinical and viral screens performed
pretest on 10 males and 10 females to assess healtt of
animals). :

B. STUDY DESIGN:
1. »nimal assignment

Animals were assigned randomly to test groups (see Table 1. .
F, rats were fed the 2appropriate test diet throughout tke
entire study. An attempt was made to put a male and fema e
from each F, litter into each treatment group. F, progeizy
produced during the experiment (F;) were placed on the same
diets as their parents immediately foilowing weaning and
continuing until sacrifice. Dose levels were chosen *-~sed cn
results from a 90-day range finding study.

TABLE 1
Conc. in Fy (parents F; (parents Time
Test diet of £, pups) of £, pups) Weighted
Group % (ppm) male female male female Ave.=x
(mg/kg/dav)
1 Cont 0.0 (0) 28 28 v 28 28 0.0
2 Low (LDT) .01 (100) 28 28 28 28 6.4
3 Mid (MDT) .1 (1000) 28 28 28 28 65
4 High (HDT) .3 (3000) 28 28 28 28 196

*

calculated from compound consumption and averages during grow:n,
periods of the study

Rats in the F; generation were maintained on the test die=
for 77 days prior to mating (about 17 weeks of age), then

ey
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bred to obtain the F,, litters. These progeny were raised
until weaning age (Postpartunm (PP) day 21). The F; rats were
then bred again to produce the F, litters. Following z 7C
day feeding period (15 weeks of age) the Fip (Fq) rats w.re
bred to obtain the F,, litters. After the F,, litters w=re
weaned, the F, parents (about 26 weeks cld) were mared again
to produce the F, litters.

Mating procedure

Twenty-eight males and females pP2r group were used for each
ma:ing (see Table 1). Each female was mated to a non-<ibiing
male from the same treatment group. The pairs were checkad

daily for copulatory plugs and vaginal spermas . {by
vaginal smears). Females with confirmed zxst ware
separated into individual plastic cages with . caip
bedding. Those females that showed no signs cf aat #it3in
7 days of cohabitation were re-housed with a seconc le £frorm

the same treatment group and, if necessary after anc.her 7
days, a third male {(total of 21 days for mating - if needed: .

Diet nreparation

Test diet was prepared every week and stored at r-onm

temperature in closed containers until used. Prior <o
initiation of the study, *rial batches were tested =<or
homogeneity and chemical stability. During the stucy,

samples of freshly prepared treated food were analyzed Zor
chemical presence and concentration weekly from Weeks 1-4 =nji
every 4 weeks thereafter. Diets were considered wit=i-=
acceptable range if the means of analyzed samples were wit>sn
= 10% of target, differences between duplicate analyses werse
within + 15% and individual analyses were wituin + 15% o<
tarcet. Samples which did not fall within acceptable racg
were re-analyzed and, if necessary, prepared age in.

Results -

Homogeneity: Sample. remcved from different places :In
batches contained 94 te 111% of target concentraticn. Mez-s
and standard deviations at each concentration were 10c =
2.9%, 104 + 3.4% and 102 + 3.0% for 10), 1000 and 3003 pro,
respectivair,

Stabil:ty: Test ¢ .upound was stable in diets for at lezst 73

Qays under storage conditions (room temperazure .
concentrations varied between 100-106% of target. :

Routine Analysis: Test compound concentrations in di=x

_—

ranged between 91-109% of target. Means were 100 + 5% (ZZD
ppm), 99 + 3.9% (10C0 ppm) and 100 + 3.9% (2000 opm).
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Animals received food, as a mash (Purina Certified Rodent
Chow No. 5002) and water ad libhitum.

Stotisticgs -

Dat- wa:. evaluazed for statistical significance ielative ==
controls at the level of p < 0.05 or p < 0.01.

Marental body weights, food consumption, number of live-bor
pups/litter and mean pup body weights were a.ulalyzed bwy
ariaiysis of variance (one-way classification), Bartlett's

. test for homogeneity of variances (Steel, R.G.D. ani Tcrris.

J.H., 1960, Principles and Procedures of Statistics, McGraw—
Hill, NY) and t test using Dunnett's multiple comparison
tables (Dunnett, C.W., 1964, Biometrics 20: 482-421) to
determine significances of differences .

Fertility indices were compared using cChi-sqiare tes=
criterion with Yates correction for 2 x 2 contingency tabl=s
and/or Fishers exact prcbability test to etermire
significance of differences (Siegel, S., 1956, Nonparametri=
Statistics for the Behavioral Sciences, Mclraw-Hill, NY).
Pup survival indices were compared using the Mann-Whitr:.ey T-
test to determine significance of differences (Siegal, S..
see above and Weil, C.S., 1970, Food Cosmet. Toxicol. 8z 177~
182)

METHQDS AND RESULTS:

Observacions:

Animals were inspected twice daily for signs of toxicitTy ans
mortality. A more detailed examination was conducted we=kly.
Pregnant females were examined 3 times daily towards end c?
gestation.

Mortality - Mortality among Fy and F, animals did not increas=
with dose and did not appear to be treatment-related. Anor=
F, animals, 1 low dose female died on lactation day 21,
high dose female on lactation day 17 and a low dose f=mal=
was sacrificed at parturition in poor condition Fcur =.
animals died prior to sacrifice. One male each from low.
medium and high dose groups died at 9, 21 and 31 weexs c=
age, respectively. A control female also died at z4 weeks c=
age (lactation day 14, F,, mating).

Poxicity - Clinical observations did not appear tT> bs
treatment-related. Some of the more common findings includes
hair loss, dark red/brown/black matter around ayes.
malocclusion and missing teeth.
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2. Parental Body Weight
Animals were weigh.d weekly during the growth phase. Males
were weighed wec¢ 1y during mating until sacrifice. Females .

were weighed weekly during mating until conception, then on
gestati~ dayvs (G) 0, 6, 15 and 20 and on PP 0, 7, 14 and 21.

¥+ 32 Mean body weights of treated mase Fg rats did not
tfer significantly from controls during the study.

F, Females: There were no statistically significant
differences in wmean body weights among treated and control
animals during growth, gestation or lactation. High dose
females showed decreased weight gain relative to controls
between matings (Table 2). This did not appear to be
treatment-related since F, males were not affected and since
the decrease did not continue into gestation.

TABLE 2: MEAN BODY WEIGHT GAIN BETWEEN MATING, F, FEMALES'

MEAN BODY WEIGHT GAIN, G (NO. ANIMALS)
STUDY WEEK PYRETHRUM PYRETHRUM SYRETHRUM PYRETHRUM
EXTRACT, EXTRACT, EXTRACT, EXTRACT,
0 PPM 100 PPM 1000 PPM 3000 PPM
19 -9 (27} -16 (27) -21 (26) -14 (25)
20 12 (28) 14 (27) 12 (28) 6 (27)
21 5 (28) 9 (27) 6 (28) 6 (27)
22 7 (28) 8 (27) 7 (28) 3 (27)
23 14 (13) 16 (10) 9 (10) 6 (15)
24 25 (4) 8 (5) 39 (5) 4 (33

! Body weight gain data for parental animals during growth was not calculated :n
the study; the weight gain information presented here was calculated from mszn
boay weights in Table 6 (Summary of Body Weight Values) of study (current weer 7
body wt. - previous weekly body wt.). Table 6 from the study is included :n
Appendix 1.

High dose females also showed decreased mean body weights relative to contr:is
during F,, lactation (net weight loss in high dose animals vs net weight gain .z
controls) as shown in Table 3. The study authors considered this to be unrel:z:zd
to treatmwent since weight fluctuations are common during l1=z:tat..n in the strz-n
of rat used.

*
v

-1
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TABLE 3: MEAN BODY WEIGHT GAIN, F,, LACTATION'
MEAN BODY WEIGHT GAIN, G + STANDARD DEV.
DAY OF LACTATION PYRETHRUM EXTRACT | PYRETHRUM EXTRACT
0 PPM =000 PPM
0 -7 16 + 15.3 10 + 15.4
7 - 14 1+ 22.0 -8 + 18.5
-11 + 23.0 -5 + 19.4
14 - 21 . !
6 + 18.2 -3 + 18.5 :
0 - 21

1

Data taken from Table 7-Maternal Body Weight Summary, F, females, F, mating

F; males: Mean body veights and body weight gains for weeks
of age 6-16 are shown pelow in Table 4 for male and female F,

animals. High dose males showed st

atistically significant,

treatment-related reduction of body weights relative to

controls throughout treatment.

Weekly body weight gains of

high dose animals from week of age 5 and on were compa. able or
at most 10% lower than controls.

F, females: Growth - Body weights of high dose F, females
during growth were somewhat lower than control animals but
only a few of the mean weekly weights were statistically

significantly lower.

While the decrease was slight it was

possibly treatment-related civen the decrease in F, males.

TABLE 4: BODY WEIGHT/WEIGHT GAIN, F, MALES AND FEMALES'
0 PPM PYRETHRUM EXTRACT 3000 PPM PYRETHRUM EXTRACT

WEEK

OF AGE g 9 g )
6 211+16.8 (59)° 157+12.8 (30) 188+22.0%* (53) 154-17.5 (33)
7 264+20.4 (53) 177+15.5 (20) 241+23.5%% (£3) 174+18.0 (20}
8 319+22.0 (55) 201+18.1 (24) 290+25.0%* (49) 195-21.7 (21)
9 364+26.4 (45) 220+19.0 (19) 330426.3%* (40) 210-21.4 (15)
10 399+28.9 (35) 232+19.8 (12) 363+30.4%% (33) 221-21.9 (11)
11 428+31.1 (29) 243420.7 (11) 392+30.7%% (29) 231-23.4 (10)
12 455+33.1 (27) 254+21.6 (11) 416+30.9%% (24) 240=23.3 (9}
13 475+37.7 (20) 262+23.4 (8) 440+37.3%% (24) 247-25.2 (7)
14 498+38.3 (23) 271+25.0 (9) 158+33.3*%% (18) 255-27.5 (8)
15 517+38.3 (19) 277+25.7 (6) 477433.5%% (19) 259-28.6% (4)
16 526+40.1 (9) 281+25.8 (4) 487+32.9%* (10) 262-27.9% (3)

Data taken from Table 9 (Summary of Body Weight Values) of study

Mean body weight, grams + standard deviation/ body weight gain per week, grams
* p < 0.05; ** p < 0.01
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Gestation - During F,, gestation, mean body weights of high
dose females were decreased significantly but most weekly
body weight gains were comparable to controls (Appendix 2).
Body weights of high dose females during F,, gestation vere
decreased but not statistically significaatly and body
weight gains were similar to cznurols.

Lactation - Body weights of high dose females were alsc
lower during F,, and F, lactation and during F,,
lactation the difference was statistically significant
(Appendix 2). Weight gain was somewhat lower than controls.
These differences appeared to be treatment-related.

3. Food consumption, food efficiency and compound intake

Food consumption was determined weekly for males and femalses
during the growth periods but not when animals were cohabitsd
during the mating periods. During gestation and lactation it
was measured weekly for days PP0-7, 7-14 and 14-21. Fcod
efficiency and compounc intake were calculated using the mean
daily food consumption, individual body weight and
theoretical dietary concentration.

Food consumption -

During growth - There were no differerces in food
consumptionbetween F; control and treated animals in males or
females except for a few random statistically significant
differences, both increases anrd decreases. Mean food
consumption values are shown for Fl males in Appendix 3 taken
directly from the study data tables. F, males and females
both showed some decreases (statistically siczificant) at twe
high dose level and a few at the low dose level. T=e
decreased food consumption in F, animals was consider=d
treatment-related.

During lactation - F;, females did not show treatment-relat=d
decreases in mean food consumption during either lactaticn
period, although a few time points with statistically
significant decreases were observed. Food consumption values
for F, females during F, and F,, lactation are shown beiow Zn

Table 5. F, females showed decreased food consumption =t
high dose for the F,, lactation and at mid and high dcse f=r
the F, 1actatlon. These differences were consider=d

statistically significant and treatment—relatea. Decreased
body weights during lactation may have been in part relatsd
to this decrease.
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TABLE 5: MATERNAL FOOD CONSUMPTION, F, AND F,, LACTATION'

0 PPM 100 PPM 1000 PPM - 3000 pPPM

WEFX OF
LACTATION | MEAN SD NO MEAN SD NO | MEAN SD NO |-MEAN SD

-l

NO

Fpt 0-7 |29.0 5.86 20 |31.2 4.87 19 |29.2 4.40 22 |28.8_ 3.48
7-14 |48.6 5.31 18 |49.4 5.98 14 |45.8 4.39 20 |43.6..4.08
14-21 | 63.5 9.50 21 |61l.5 6.61 20 |59.7 8.77 24 |54.4..7.18
0-21 |46.7 4.65 16 [48.2 5.20 14 |45.1 4.86 18 | 42.5 3.56

21
18
21
18

Fopt  0-7 33.6 7.06 14 31.9 5.27 13 30.5, 5.15 17 28.3:'4.33
7-14 51.1 5.74 14 47.5 7.40 13 43.8,,.7.79 17 40.8,8.19
14-21 | 64.C 4.35 14 59.4 8.80 14 53.8,9.73 17 51.8,,10.88
0-21 | 49.6 5.26 14 45.8 6.62 12 £42.7 7.32 17 40.2 7.23

20
19
20
198

1

. study
P < 0.05
p < 0.01

Food efficiency - During growth - Food efficiency [ (weekly body

Data taken from Tables 25 and 29 (Summary of ILactation Food Consumption) oz

weight change, grams/weekly food intake, grams) X 100] is siiown for

control and high dose F, parental males and females during wecks
of age 6-15 in Table 6 below. There were no significant
differences in food efficiency between control and treated animals
for either F; or F, animals.

TABLE 6: FOOD EFFICIENCY, F, MALES AND FEMALES'

0 _PPM PYRETHRUM 3000 PPM PYRETHRUM ]
WEEK OF
AGE d Q o Q
6 37.0 24.9 36.4 28.4
7 31.0 16.9 32.9 17.6
8 - 29.0 18.9 31.7 17.3
9 23.5 14.7 22.8 13.1
10 18.4 9.4 18.7 9.5
11 15.4 8.7 16.1 8.6
12 14.3 8.7 13.3 7.6
13 10.5 6.1 13.2 5.8
14 12.2 6.9 10.0 6.7
15 10.4 4.9 10.4 3.6

Data calculated from data in Tables €, 9, 14, 19 and 21

(Summaries of Body Weight Values and Food Consumption Values)
from study.

I

Compound intake (time weighted averages) during the 70 day
growth pericds for the males and females of both generations

SRy,
)
!
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combined is presented in Tabla 1. Compound consumption was
proportional to thecretical dose level increment in exzch
treatment group. Compound ponsumptlon was similar during
gestation for parental females in each mating generation.

roductive effects

Gestation length and number of live and de=A proqeny were
determined on the day of delivery (PP). Females that did
not deliver were examined for evidence of pregnancy.

Mating performance and fertility -

The follow 1g indices were based on each breeding " rial and
are showr. n the tables beiow-

Mating index - proportlon of pairs show1ng evidence of
mating/total number of p.irs.

Fertility indey - Proportion of palrs with evidence of matinz
that resulted i.a pregnancy/total pairs with evidence of mating.

Mating indices and fertility indices a-2 presented in Trable ~
below. Yo significant differences among control and treatmer—
groups were okserved. Mating indices ranged from 93% to 100% ans
fertility indices from 52% to 86%.

TABLE 7: MATING AND FERTILITY INDICES'

PYRETHFRUM EXTRACT DOSE LEVEL, PPM

GENERATION:
MATING J 100 10C0 2000

Fy: s

ot

F,, MATING/ 28/28 (100%) 27/28 (96%) 28/28 (100%) 28/28 (100%)
FERTILITY 23/28 (82%) 22/27 (32%) 21/28 (75%) 23/28 (82%)
F,, MATING/ 27/28 (96%) 26/27 (96%) 26/28 (<3%) | 27/27 (10C%)
FERTILITY 21/27 (78%) 17/26 (61%) 17/2% (65%) 20/27 (71%) |

, ‘ i

Fy: ' ‘
F,, MATING/ 28/28 (109%) 28/28 (100%) 28/28 (100%) 28/28 (100%) ‘!
FERTILITY 22/28 (79%) 26/28 (71%) 24/28 (86%) 21/28 (75%)
F,; MATING/ 27/27 (100%) 26/28 (93%) 27/28 (96%) 28/28 (100%)
FERITILITY 14/27 (52%) 14/26 (54%) 17/27 (63%) 21/28 (75%)

Data compiled Zrom data in Appendix 1 (Individual Zxperimental
Data—Ind1v1dual Litter Data) of study

Femaie fertil. :y index - Proportion of femzles with evidence of
mating that ha. at least one mating resulting in preqnancy/total
females with evidence of mating.
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Male fertility index - Proportion of males witn evidence of
mating that had at least cre mating resulting in pregrancy/total
males with evidence cf mating.

Fertility indizes for each sex did not appear to be affected by
treatment at any dcse tested. Results are snown in Table 8 taken
from the sti.dy data tables. M3ale and female indices were
comparable for each mating and dose level with a few, randcm
exceptions.

TABLE 8: MALE AND FEMALE FERTILITY INDICES' .
PYRETHRUM DOSZ LEVEL ﬁ
0 pPr4 100 PPM 1000 PPM 2300 PPM §
GENERATION
’ propor :icn mated w/pregnancy/total mated (percent of total)”
T { -
EO’ .
F,, mating o 23/28 (82.1) 21/28 (75.0) 20/23 (71.4) 18/22 (67.9)
Q 23/28 (82.1) 272/28 (78.6) 21/28 (75.0) 23/28 (82.1) }
I,, mating o 21/23 (75.0) 16/27 (59.3) i6/28 (57.1) 19/28 (67.9) p
Q 21/28 (75.0) 18/27 (60.7) 17/28 (60.7) 23/28 (82.1; f
F o
117
F,, m~ting 7 22/28 (78.6) 16/28 (57.1) 22/28 (78.5) 21/28 (78.6) 1
Q 22/28 (78.%) 20/28 (71 4) 24/28 185.7 21/28 (78.6)2
F,, mating o 13/27 (48..; 14/22 (50.0) 17/28 (60.7) 20/27 (74.1;
Q 14/27 (51.9) 15/28 (52.6) 18/28 (78.6) | 22/28 (78.6) t

1

Data taken from Tables 31, 3a, 37 and 40 of study (Sunmary of Reproductive Data

2

for each mating generation).
Does not include mating where mated male could not be determined.

There were no significant differences in copulatory
intervals among trsatment groups. The values for
.ndividual animals was quite variable and some males were
replaced with a secord male after a week if “tnere was noc
evidence of mating.

Sestation parameters-

The gestation length was comparable in all treatmenz CYCUPS
and for each generation in the study. Mean gestation iencth
varied between 21.3 -~ 22.5 days (standard deviations =ss

than 3% of means).

Liveborn index - Proportion of pregnant females
delivered live p~ogeny/total pregnant females.

Liveborn indices are presented below in Table 9. There waz
a slight reduction cZ the index in the treated F,, generatioun;
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however, since there was no dose-response and since the
reduction is small, this is probably not a treatment-r=alated
effect.

TABLE 9: LIVEBORN INDICES'

PYRETHRUM EXTRACT DOSE LEVEL, PPM

GENERATION 0 100 1000 2300
P,

F MZfTING 22/23 (95%) 22/22 (100%) 21/21 (100%) 23/23(100%)

F,, MATING 21/21 (100%) 17/18 (94%) 17/17 (100%) 20/20 (100%)
Fy: :

F,, MATING 22/22 (100%) 20/20 (100%) 24/24 (100%) 21/21 (2.00%)

F,, MATTING 14/14 (100%) 13/14 (93%) 17/18 (94%) 21/22 (95%)

Individual Litter Data) for each mating of study

5.

Progeny measurements

Surviving neonates were counted on days PP1l, 4, 7, 14 anc¢® 21.
On day PP4 the pups were sexed and litters were randomly
culled to 8 pups, 4 males and 4 females when possible.
Litters were weighed on days PP1, 7 and 14. Individual pup
weights were obtained and pups sexed again on day PP21.

Neonatel survival No treatment-related differences i~
lactation survival rates or in mean litter size were
obser. ed. Data is presentz2d in Appendix 4 taken from the
study takles (Summary of Offspring Viability). The nuwber of
dead pups at birth increased somewhat for high dcse Fo.
progeny due to a single female that bore 16 stillborm m:.rps.
The study authors did not consider this miscarriage tc be
treatment-related.

Pup survival indices during lactation were also similzr among
all treatment groups with the exception of the F, hich dose
already mentioned. Data for F,, and F,, gdgeneraticns is
presented in Appendix 5 taken directly from the study.

Neonatal body weight Neonatal body weights are provided in
Appendix 6 taken from the study tables. Body weights
decreased in all high dose pups by at 1least Day 21 of
lactaticon and appeared to be treatment-reiated.

F, Generation: High dose F., male pups had start 1st-c:..J.l
significantly lower body. we ght values than cor*rols »y" Day
14 and females were lower by Day 21. Fﬂ, high dose males and
mid and high dose female pups showed significantly reamced

Data calculated using data from Appendix A (Individual Experimental Dat:—
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body weights by Day 14.

F, Generation: F,, high dose pups all had significantly
reduced body weights from Day PPO to 21. Mid dose females at
Day 21 also showed signifirantly reduced body weights ard the
rest of the mid dose animals showed slightly lower valutes
relative to controls. F, high dose pups had sigrificantly
decreased body weights by Day t4: body weights 2% earlier
times were slightly lower than controls. Low dose purs had
weights that were significantly higher than controls.

Sex distribution was not affected appreciably by
administration of test compound. Ratios of males:females
varied between .79 to 1.3 and varistions were not dose-
related. The numbers of male and female pups at birtx are
shown in Appendix 4 (Summary of Offspring Viability). A
slight increase (statistically significant) in numbsr of
females was noted in mid and high dose F,, pups relative to
controls but was probably not treatment-related.

sacrifice and Patholoqgy

Progeny that died prior to scheduled sacrifice (<21 days old).
were given a gross external and internal exsmination.

Progeny that were culled on day 4 were given a gross extsrnal
and internal examination and fixed in 10% formalin for
possible reexamination/histology.

F, — Females were sacrificed after weaning of the F,, progeny,
at about 36 weeks of age. Males were sacrificed follawing
parturition of the F,, litters. All were given complete Jross
necropsies. Reproductive tissues, including vagina, utsrus,
ovaries, testes, epididymis, seminal vesicles and proszate,
were fixed for histologic examination. Neon-reproductive
tissues exhibiting gross abnormalities also were exznined
histologically.

F,, - All were sacrificed at weaning (21 days of age and
given a gross external and internal examination.

F,, - Females used for parenting (F,) the F, litters were
sacrificed (about 36 weeks of age) after the F,, progeny were
weaned. Males were sacrificed following the birth of txe P
litters. All were given complete gross examinacion.
Reproductive tissues, including vagina, uterus, ovaries,
testes, epididymis, seminal vesicles and prostate, were ixed
for histologic examination, and non-reproductive tissues were
examined microscopically if gross abnormalities were present.
Of those that were not used for breeding, 10 weaxling
pup/sex/litter were given a gross external and intsrnal
examination, the remainder were only given an extsrnal
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examination.

F,, — Pups were given an external examination.
F,, - All were sacrificed at weaning (21 days of age) and 1D
of each sex from each treatment group were given a gross

external and internal examination.

Organ_weight (Parental) - Testes of males that did necz
induce pregnancy were weighed. No statistical analysis was
performed on these values because there were so few; however,
there did not appear to be any treatment effert on testes
weight. One low dose F, and one mid dose F; male had

‘significantly reduced testes weights and testis/body weighrt

ratios.

Gross pathology -

Parental - No treatment-related gross lesions were observed.
Pathological findings that did not appear to be related 4o
treatment and that were found in both parental generatici.s
included renal hydrocnephrosis and calculi, urinary bladder
calculi, thickened ear skin, broken or missing teeth aud
malocclusion. Four males had small testes: F, control,
Group 3 and Group 4, and one F, Group 3.

Progeny - No treatment-related gross lesions were observed.
The most common incidental or spontaneous lesions observed
was hydronephrosis of the kidneys in 7, .and F,, pups.

Microscopic pathology (Parental only) -

No treatment related micrnscopic lesions were noted i=m
reproductive or nonreproductive organs and tissues. Some o=
the more common 1incidental histopathological 1lesions
included: in the male, inflammetion of the prostate.
testicular atrophy, renal calculi, and hydronephrosis; in the
female, hydronephrosis of the kidneys, brown pigment i=
uterus, and inflammation of the ear skin. The incidence o=

these more common findings is summarized in Table 10 belcw.

Several malignancies were identified at necropsy but thei-
incidence was sporadic and did not appear to be related to
treatment. A mammary adenocarcinoma was found in a contro_
F, male and a lymphocytic lymphoma in a high dose F, male.
In females, a hlstlocytlc sarcoma of the hemolymphoreticula=r
system was found in an E,control a lymphocytic lymphoma wass
found in an F,; control and a fibroadenoma of mammary tlssue
was found in an F, Group 3 animal.

b
I"
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TABLE 10: MICROSCOPIC FINDINSGS, F, PARENTAL1
SEX MALE FEMALE—-——~
ORGAN/TISSUE GROUP 1 2 3 4 1 2 3 =4
REPRODUCTLVE
Fyt 2
Prostate gland (28) (0) (0) (28) - - - -
Inflammation, trace to mild 0 3 0 5
Testis (28) (0) (1) (28) - - - -
Atrophy, mild to mod. 1 0 1 1
Calcification, mod. 1 0 1 1
Uterus - - - - (20) (0) (0) I3}
Brown pigment 4 0 0 L
Calcification, mild 1 0 o T
F,: .
Prostate gland (28) (0) (0) (28) - - - -
Inflammation, trace to mild 9 0 c 7
Testis ' (28) (2) (1) (28) - - - -
Atrophy 2 2 o 0
Uterus (28) (1) (1) (28) - - - -
Brown pigment. 3 0 0 7
NONREPRODUCTIVE
Fgs
Kidney ) . (0) (0) (o) (0) (2) (2) () Z;
Hydronephrosis, mild to
severe 0 0 0 0 1 2 3 z
Inflammation 0 0 0 0 1 2 z z
~Skin ) (0) (0) (2) (0) (2) (2) (<) by
Inflammation, ear 0 0 0 0 2 2 - z
F,: :
Kidney (3) (4) (7) (0) 3y, (2) (<) by
Hydronephrosis, trace to
moderate 1l 4 " 7 0 3 1 4 z
Calculi 0 .0 0 1 0 3 2 3
Skin ) (0) (0) (0) (1) (0) (0) (G) I
Inflammation, ear o 0 0 1 0 0 o 1

! pata taken from Table 45 (Incidence of Microscopic Observations) cf stady

2 : :
( ) number animals examined
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D. DISCUSSION

The NOEL for parental systemic toxicity is 100 ppm and the
LEL is 1000 ppm based on F, parental body weight decrease
(males) . At 3000 ppm male F; animals showed significant
weight loss and F; females slight weight loss. F,, and F,,
1cmales also had lowered body weights during lactation
(values for 7,, females statistical.y significant).

DPecreased food consumption was also noted in high dose F,
males and females and in F, females during F, lactations.

The NOEL for perinatal reproductive effects is 100 ppm and
tl.2a LEL is 1000 ppm based on pup body weight decrzase. At
3000 ppm, all offspring generations showed significantly
reduced body weights during lactation and at birth, in the
case of F,, pups.

No reproductive parameters per se (fertility, mating,
gestat.on, lactation) appeared to 2e. affected by
administration of pyrethrum extract under the conditicns of
this study.

This study appears tou have -been properly conducted ard is
satisfactory for regulatory purposes. One deficiency noted
was that some of the females showing evidence of mating but
not bearing young were not specified as gravid or nongravid
in the Data Tables (Appendix A, Individual Litter Data, F,,,
F,, matings). This was not enough to alter the conclusions
of the study and the study is classified as core~gquideline.

HANSEN/PC-3/PYRETH.REP/0005, ?YRETHRUM EXTRACT\PROJ . 0~0454 /RAT
REPRO/7/24/91 : '

o

bt
-1
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APPENDIX 1 ’

AL s oulfe Summpary ot Body Weight Values (g - FO Females
eek o
of 0 ppm (Control) 100 ppm 1,000 pom 3,000 ppm
Study Hean 5.0. N Mean S.D. N Hean S.D. ] Hean 5.D. E]
0 145 8.9 28 146 9.1 28 12 8.5 28 148 9.0 o8
i 170 it.? 8 N 13.3 28 167 8.7 28 o m 10.5 o8
2 186 12.2 28 189 14.0 28 180 12.2 28 187 13.2 b
3 207 15.9 28 209 16.3 28 202 16.0 4] 205 14.9 8
Ix 217 17.9 28 220 18.6 8 215 18.0 28 s 16.8 bi: ]
5 228 17.8 28 23 21.8 28 225 8.5 28 1 17.2 B
[ 235 19.17 28 239 21.2 28 233 19.7 1 B Y 18.2 b
7 246 19.7 28 267 23.5 28 240 22.4 28 245 19.6 o8
8 252 21.4 28 255 23.5 8 6 23.% 28 251 20.3 o8
9 259 22.1 28 261 26.4 28 250 26.8 28 157 21.9 B
10 260 23.0 28 ¢ 263 25.0 28 254 21.3 28 260 22.3 be
11 269 23.2 28 N1 271.9 28 264 2807 28 265 2%.2 m
12% 279 35.9 9 265 36.1 i 265 29.9 13 275 2.4 L3
134 278 - i 300 16.2 2 297 13.3 . S ant 10.7 3
142 - - - 375 - i e - z - - -
158 - - - 360 - ] - - - - - -
163 285 40.2 3 361 - 1 278 1. 5 253 - 1
P78 - - - - - - - - - - - -
184 294 22.8 15 298 27.1 15 291 20.4 14 287 23.} e
198 285 26.2 27 282 28.9 27 276 30.1 26 m 25.1 i3
20 297 26.5 28 296 28.5 7 288 29.7 28 219 2.5 hav]
21 . 102 25.5 28 305 32.6 27 1% 30.4 28 285 2.0 por}
22 309 17.1 28 N3 36.1 27 01 13.0 28 88 29.0 7
23° 323 30.2 13 329 48.4 10 310 46.1 10 294 29.0 LS
24P 358 45.8 4 137 06.1 5 %9 27.8 b 298 8.9 3
259 352 15.9 3 364 66.0 4 192 21.2 2 303 - i
26° 348 6.4 2 403 52.0 3 376 16.3 2 - - -
21® 339 - 1 421 4.2 1 W . 14.8 2 - - -
28 350 - 1 YA - 1 378 15.6 2 - - -
29 354 - 1 421 - 1 181 14.8 2 - - -

Values of the trested groups were not significantly different trom those of the Coatrok; ¢>0.05
$.D. - Standard deviation 3p1a Bestation/lactation pertods
N - Number of animals used ia the calculatioa bg)y, gestation/lactation periods
- - Not applicadle
556-005
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APPENDIX 2 S
TAsE 10. . Suemary of Gestatioa Neight Values - F1 Females, F2a Mati
AT
* R Y, ) . tug ren . luvy riw
Parametery Mesauied  2LiAliuN L e RS N L] e AR 3.0, L] AN S.0 L3 Nt i o
Boady we gt 3 _t2 3RS ue 230 <0 213 a3 -Vl JYn o
Jrams 3 s 2.6 2 323 2.5 2 295 23 K P
it =i 2.4 22 150 280 20 126 0.9 23 7 R2u .2
20 E ) 8.8 22 414 EOV B 1 ] 195 %50 23 3 .3
sse-ws
3.0, - dlandard bevistive PSagaitwantiy ditterent frum the Lontrol yroup; p<id.us
N Musber ot Aqm-h
TALE 12. Susmary of Gestatiom Sody “eight Yalues - *1 females, 2 Natisg
B oAy
o 0 PP (LumiRUL ) 100 PPu 1000 W MDD PPN
Paramelers Measurog GESIAIION L 7. 5.0, ] e S.D. L] MEAN 3.0, L] [r ] __ . s.0 [}
Body weignt [ -2 3.9 1B 331 na 2 08 u.s 16 Zax B, o3 <
grems 6 45 e 13 1% 0.2 4 33 us 18 ne »: B
15 375 273 1 k& 2.6 4 366 0.7 16 . My n
20 442 - 3.5 13 42 8.6 14 428 SI.s 16 «n @y x
556-005
$.0. - Standard Deviatioca *sigmificantly ¢ifferent from the Coatrol qroup; p<0.08
5 - Nomber of Amisals
TAALE 13. Summary of Lactatios vei Yal - Fl Females, F2b Mati
OAY
' a N 1 N T S
Paramcters Neasureq UACTATION 7 s0. u AN 50, M uesn = = =
v 21 B om=
a3 2.0 4 367 2.5 14 w7 45.3 3
Budy Vetgnt N =5 ne 14 %6 39 W W PERY) P e x
e 14 = %1 14 n 27.4 14 us 59 12 e .32.3 x
21 = 21,1 14 350 2.8 14 m 4.4 3% 0.9 x
9%-00%
3.0. - Standard Deviation .sv‘,“mn’ different from the (oatrol group: p<0.08  **Sigaificsatly differeat from the coairol jross p<Q..11
N - Nusber of Anwmals
3
=0
-~ *7
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2 G
-
Tage V. ~ Sussary uf Fuod Lunsueption Values - F1 Males e
ik
ut R NS ILTTTY) — fw rre 1,00 PPM 2 s
tarametery Meyurzy | ALt AN 5.0, u AN 50, w AN 50w T SE W
food Consumplion H 19.0 20 2 19.0 2% 28 18.1 2.3% 20 16.i"® e 2
g/ani1mal/day 6 2.8 200 29 22.8 1.5 2 21.5¢ 2.0t 2.0 2z 2
7 24.4 2.0 28 2. 2.06 28 2.3 1.8 28 2.4 2= 3
8 2.1 2.15 28 2.2 251 & 25.10e 218 28 PO 26 2
9 27.4 2.0 28 2.3 L5 2 25.7 245 2 25,1 2m 2
10 27.2 2.13 28 21.1 wn 25.7° 268 28 2520 23 2
11 2.9 2.3 28 27.1 2.23 21 2.5 242 28 25.7 2% 2
12 21.9 2.1 8 21.3 22 26.1 wiz 25.8 2% 28
13 2.6 .21 27.8 210 2 2.7 2122 25.9 2m n
14 2.9 2.45 28 27.1 200 2 %510 262 3 25.7 22 =
15 26.0 2.9 2 2.3 w3 2 24.0° N » 2.3 2z =
16 28.4 “s n 2.8 L6 27 2.3 w2 21.4 I 2
[P 26.5 e 27 20.7 519 27 2.6 168 24 2.1 ze 25
xa. 21.2 2.5 28 %.8 FXTIN ] 2.6 i 2 2.6 s@ 23
b >~
2 2.0 as 2 %.0 an 3 2.1 rm 2>
2 21.8 172 2 2.2 28 5 2.1 LS 3 2.5 z= 1
2 27.1 23 28 21.7 295 2 5.8 3 0% 246> L8 2%
2 24.7 6.54. 28 22.5 .67 2 25.2 wn oz .. am 27
25 26.4 1.9 28 28.0 85 2 25.3 FX I ] 2.8 e 28
2% 26.2 209 2 2.3 EX I .0 on 2%.3 zm
K 26.7 2.63 28 28.1 2.0 27 5.8 345 2.5 zm a
28 26.6 .67 28 27.4 .06 27 .7 .23 2 5.5 i S
2 25.8 127 2% 26.7 28 2 25.1 2.95 28 8.2 T 2
ml
ne
2 0.7 a2 .8 0.53 3 24z a2 2
i 26.3 2.61 8 23.0 25 1 23.4 5.85 8 5.0 . 1
i) 25.5 292 27 27.3¢ 2.8 % 4.4 5.37 26 25.5 iom 2%
15 2.4 398 28 26.7 L 2% 25.4° 24 2 25.5% . TN
% 26.9 2.96 28 27.6 .05 26 5.6 .51 22 26.4 Lo
£} 21.0 39 28 27.4 167 2 25.6 08 2 26.1 & 22
b1 26.8 .18 20 2.0 280 18 26.3 363 18 26.9 z i6
$50-005

$.0. - Standard Deviation
A - Busper of Animails

*Significaatly differeat from the comtrol group; p<d.05
4individusi food consumption Aot msasered during Ihe sating periods

**Sigaificantly different from the cou
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APPENDIX 4
AL 3. Sumeary uf Uffspriag Viability - Figa Pups
Total Litter No. Dead Pups at Lactation Day O No. Live Pups 4t Laclatioo vay 4
Doasage Lewvsl Stze Hale Feul_e Hale Fedaiv
{ppind” Mean 3. Hean $.0. Mean s.v, Mean 3.3, e an N
U tCoatrol): 1.0 2.99 u.2 U.0% u.Q u.uo o.U 2.23 5.9 SV
100: 12.5 1.7 9.2 9.39 0.2 V.69 5.3 2.0 5.7 Y
1,000: 13.0 L5 0.1 0.36 9.y 9.00 7.3 1.85 2.0 1.83
-+ 3,000: . 13.3 2.3 0.2 0.65 0. 0.42 6.3 1.92 6.7 2,12
TALE 3%, Summary of Offspcing Viability - Fyp Pups
Togal Litter Ho. Dead Pup: at Lactation Day 0 No. wnive Pups at Lactation Day 0
Dosage Level Size .. Male Female Male __Female
{ppm) Mean §S.D. Mean $5.D. Mean §$.D. Mean 5.0. Mean 5.0.
0 (Control): 13.0 3.29 0.0 0.22 0.1 0.36 5.9 2.5% 6.9 2.49
100: . 13.4 2.21 0.2 0.39 0.2 0.44 6.2 2.1 6.8 i.82
1,000: 13.5 3.12 0.4 0.61 0.2 0.53 6.9 2.59 6.1 .68
3,000: 12.4 4.03 0.3 0.57 0.1 0.31 5.8 2.18 6.2 2.86
ask 61, Sumascy of O€fspring Viability - P2y Pups
Total Litter No. Dead Pups at Lactation Vay U Ho. Live Pupe at Lictation Uey o
Uosage “evel Size Male .. Female Male .. Female
(ppm) HMean S.D. Mean s.0. Mean $.0. Hean S.0. Hean S.3.
Q ppm {Control): 14.3 2.48 0.1 0.3 Q9.2 0.4) 6.8 2.08 7.1 .31
100 ppm il.4 .17 .7 9.27 v.1 9.27 6.1 2.214 5.1 1.0
1,000 ppa 12.6 4.90 0.2 0.56 0.¢ 3.00 7.0 3.32 5.6 2.3
3,000 ppa 13.3 3.93 0.4 1.54 0.5 1.99 6.3 .94 6.0 2.9
INRLE . Summary of Uffspriag Viability - P25 Pups
Totsl Litter Mo. Dead Pups at Lactatiom Uay U %o. Live Pups st Laclation say v
Dosage Level Size R Hale __Yemale . Hale - Yemale
(ppm) Mean 5.0, Hean 5.0, 7 Mean $.0. Mean 3.0, Mesa 3.0,
0 ppm (Coatrol): 12 9 3.39 0.2 .39 u.3 9.57 0.8 . 5.5 t.la
100 ppm 13.4 2.86 v.0 9.00 0.2 0.37 6.7 2.0t l.o .18
1,000 ppm 14.5 2.40 0.1 9.34 v.1 0.45 5.9 1.87 1.4 .20

1,000 ppe 14.0 2.11 0.0 0.22 g.1 9.30 6.1 .1 1.7e= l.us

S$.D. - Standard deviation

556-005 Ho. =~ Husber

*Significeatly differeat from the Costrol growp; p<0.03%
**3igaificaarly differeant from the Comtrol growp; p<0.0L
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APPENDIX 5

JO&O’.E G

¥ WRAT, 8 ultar ag dbanbaity - Fm Pup's

Pup wucvleal (ndes s tatig vays}

—— ey ot ® aos
0 . 4 1 34 21 8
No. Live Pups No. Llve Pups No. Live Pups No. Live Pups No. Live Pupy . Tive Paps
at Dey 0 at Oay 4 BR at Dey 1 at Day 14 at Doy 2t of Coy 28
Ay e —
Dosage Levsl Total Na. Live Pups s Live Pups Mo, Live Pups No. Live Pups 0. iLive Peps
tppmd 8ara ) at Day 0 3 at Osy 4 AR § atOey?7 § ot Dew 14 awlay 21 3
0 {(Coatrot): 269/213 98.5 W65/2%9 Sa.3 1627162 100 162/162 il 162/ 100 162/162 100
100: 2217228 96.9 287224 9.6 1347155 9.5 1347134 100 1547134 100 132/134 8.5
1,000: 221/2%0 9.1 19/722) 9.3 1312132 9.2 mnan 100 313 00 /1351 )
3,000: 240/248 %.8 234/200 97.5 1497149 100 149/149 100 1487349 9.3 1487148 DO
» BR - Betore reductlion -
$956-00% M - After raduction
$+0. = Standard deviastion
Ho. = Nusber
IALE 41, Cont. Summary of Offepriag Viedilicy - Fap Pups
< emmon e eman PUD _Sucvival Index (Lactation Days)
T N 4 o U —_— — 14 . .
No. Live Pups No. Live Pup Ho. Live Pups Ho. Live Pups MNo. Live Pups
ac Day 0 at Day 4 BR at Dey 7 — at Day 14 ac Vay 20
Dovaye Level Total MNo. Live Pups No. Live Pups No. Live Pups Mo. Live Pups
(ppm) 8Sorn 2 ac Day 0 2 at Day 5 AR X at Day 7 2 at Day 14 2
0 ppm (Control): 195/200 97.5 188/195 96.4 110/110 9 110/110 100 /10 1vo
100 ppm 277152 98,7 1557157 98.7 106/105  99.¢ 103/106  99.0 103/163
1,000 ppa /2115 8.t 208/211 98.6 122/122 100 122/122 100 121/122 99.2
3,000 ppm 260/280 92.9 254/260 97.7 1517151 100 L 151151 1o 1517158 1on
e ¢t e e e et et 2 m e e o n e e -
BR - Before ceducrion
556-005 AR - After reduction
$.D. - Standavrd devistion
No. - Number
*
TR
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APPENDIX 6 3
Jumtery vt UlTwring Lrowth - Fy o Pyyg .
00up Muan BOdr wel 0t rams) 38 Live P Yuring Lactatlen tLactation Vagsi
2 ..———L—a—-Lﬁ___ggL_i_.———_____z_____..._..__A__ .
] ("] !
PooRale Maiw resddie Mals FtoRale o3l -,,_A,
A Mot aeds Muaf  eUs Mead a.ue Mead 3.0.  Muea ede Maat 3.0, ';:u ,...-.- ;.,. . ..‘
0 tlontralds 6.2 gend 5.9 0.61 3.3 l.14 94 1.30 0.2 150 1%.0 1.2 s1.8 .02 N L3l k0 4y ages v
100: 8.5 0.39 5.9 0.66 10.6 1.00 9.9 0.80 1.2 1.32 16} 1.9 32.7 4.26 31.1 339 St 193 ) some
1,000: 63 047 5.9 047 101 0.87 9.7 0.9 165 151 13.9 1.52 sy .76 30.6 304 483 S8 ®.3 3_m
3,000z 5.8% 0.77 5.5 0.82 93 1.37 9%l 139 15,7 .72 15,2 1.4 2.8 269 M.3° 334, 82.8°° 0,21  41.8°° o ay
(R i5 3 L4 4 T . . i -/
S+D. - Standerd devietion . *Sigalt cautly Gitferent trom Coatrol Foup; p<0.05
556-00% BR - Betore rwduction **Sigal. cantly dittereat trom Coatrol Foup;: p<0.Cl
TARE 0. Sumnary of Uffegring Gromtn - Fiy Pups
Gr igar ¢ 3 ot | actation (Lactetion Y] i
[ — R -1
Dosage Level Male female Male Fanpie {13 %
(ot T T SO Rows - ¥BT o - .=
0 (Controt): 6.5 0.74 8. 0.66 0.5 121 946 1,37 16,3 1wl 60 lae
100: 6.4 0.62 3.9 0.33 10.3  1.23 9.9 0.94 6.8 1.76 6.3 1D
1.000: 6.2 0.83 3.0 0.A1 0w 173 9.6 1.44 16.3 2.29 15.3 1.5e
3,000; 6.2 0.10 6.1 0.93 98 1.36 9.3 1.43 15.7 1.38 15.3 2.5
[ e RE L ‘o
Yalues ol the Nrested growps were nat sigalticantly different frae those of e Coatru. group; p2>0.0%
456003 S.0. - Standard deviatioa
B8R - Before reductlon
INtE 3. Coof. Susmery of Utispriag Growtn - Fiy Pups
G ight {grams) of L3 tation (i t!; o1 ]
: 14 21 p:
e Lol —Mele _fespte —Male __fesgle CoMle L femate
Maam S$5.0. Xeas S.0. Meea  S.0. Meam  $.0. Moot 5.0, Moes 5.0,
0 iControl}: 3.1 2.9 2.4 222 32.9 S48 0.7 s.3% 93.0 8.3 84.7 1.93
100: 3.4 38 2.9 2.9 33.6 430 S1.7  4.22 9.0 8.4 96.0 .4t
1,000: 2.0 2.9 30.3* 2.33 31.0 424 42.2* 3.5 &.0 822 19.9° S.ae
3,000: 30.2* 3.4 3.3* 5.03 4.1 1,22 4%.3°* 8.07 62.4°% 1553 17.2% il.e8
1! ) - . 7
$.0. - Staadard dsviation "Sigalticantly difteront from Comtrol Foup; pC.0
956~00% B8R - Before reductioe **Signiticantiy @ffereat from Controb group; p<G.01
(21
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Ihgwr el R comnat g o ATk ey oI ey
T A zop B30 ndy €9) BT L rams) ot L lve Ullapring vuriag taclafion ALaTIT0 saga/uay
—mmeee s =l eeoolZo2p TH30 Dndy Mol RT L0 aRs) Jf wlve ullapcing
3 Juwe .1 1
TGt tomste” ~ “Nate . Fomale Wale __fw s Male Fomate
Dasaje loves Mesn  3.0. Mean  5.D. “oen 5.0, Maan S0, Meae S.D. Mean 3. Mean 3.0. Msan Se0.

0 ppe (Contrail: 6.9 .70 5.1 0.73 1.3 1.54 9.7 2.0 lo.¢ .54 10.0 1.96 2.3 3.31 N6 3.1 4.0 492 S22 S.a%

)
100 ppa 6.6 0.6 6.1 0.66 10.7 .64 10.2 1.68 17.4 2.09 6.8 .23 349 3.21 33.2 .41 %.4 3.09 4.1 S.00
1,000 pom 6.1*  0.32 5.8 0.44 9.8 1.16 9.1 1.24 5.8 1.3% 13.1 1.16 N4 .63 3.9 2.11 %0.8 4.52 43.4° 4.5 !
3,000 pna 3.7°% 0,49 3.2°¢% 0.37  9.0%" 1.23 - d.3°% 10D 14.4°° 191 13.6% 104 21.9** 330 2.0 .79 3.7°° 407 AL 390

i
Yalues of The treeted ycups vers nut signiticantly dftersat tram those of The Control; p>C.0%
5%6-00% R - Batore reduction
AR - After rwductlon
$.0. = Stamderd devlation
*Sigaiticentty Jitterear true Coatral Faup; p<0.0%
**Sigalticantly dltteres: fros Comtrol oroup; p<0.01

®

Taae ae.

Suamery ot U11sgriag Growth - Fh Paps

Sroup Ween dody velgnt torams) of i ive Q113pring Durieg Lactarion {,2619¢ion Vayg/Dey ot &T
9 7
‘&FT - 14

21
Kaie Male Kale femsie Male fompie Male [
Dosoye tevel Mesr  S.0. Meaa §.o. NBea  5.0. Meen S:D. Meen  S0. Heen S0 e

Mosn S.0. Meon 5.0. Mesa 5.0, Musa Sele

s

0 pom (Cantrol): 0.3 0.47 3.8 0.3 9.7 1.0 9.0 1.05 15.9 t.84 15,0 1.70  33.% .44 3.5 2.40 %2.2 4.00 4.7 ::

‘O pps :-1“ 0.0 6.6%° 0.60 11.5* 1.3% 10.9%  1.97 18.5% .22 17.4%% 2,15 35,30 3.38  35.0% 404 330 .03 4w 5. j
1,000 pom e 2.04 5.8 .77 3.9 1.76 9.4 1.77 15.% 2.44 15,3 .18 4.4 5.11 30.6 3.21 w3 9.9% 47,2 3.l0

3,000 ppm 6.0 0.17 5.3 0.77 9.3 1.6 8.3 1.64 15,0 i.64 14,2 153 Z8.3%% 2,97 25.3%° .35 434 4iln 41.pee 4.3¢

356;005 - ;:::: mlzuni Faps ware 4ot sigalticeatly differsat trom mo-= ot e Control; p20.05

AR - After reduction
5+0. - Standard daviatios N

*Sigaiticantly ¢lffereer tram Cantrol group: <0.0%

*°Signitlcantly diftereat trom Cantral growp; p<0.01
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