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Guideline No. - | MRID No. Acceptability

83-4 . 43378601 | ~ Yes

In thls 2—generatlon reproductlon study, Wistar strain rats, 25/
sex/dose, were fed Mepiquat Chloride in their diets at concentra-
tions of 0, 500, 1500 or 5000 ppm for 10 weeks (Fy) or 14 weeks
(F,) before matlng, and during mating, gestation and lactation.

. The doses corresponding to the dietary concentrations were 51.2/
48.6, 153.1/146.6 and 499.3/574.5 mg/kg/day, respectively, for
the FO/F males and 54.0/53.3, 163 6/162.0 and 530.0/626.5 mg/_kg/
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day, respectively, for the F/F, females.

No treatment-related systemic effects occurred in male and female
~rats receiving 500 or 1500 ppm of Mepicquat Chloride. The fol-
lowing effects were observed in the 5000 ppm group: - (1) Inmpaired
neurological functions (tremors, hypersensitivity upon handling
and decreased forelimb strength in the F, and F, dans; and de-
creased hindlimb grip strength in the # and F, dams and F, males;
(2) Decreased body weights of the F_ an F, males and females;.

(3) Decreased food consumption.of the F, males and F, and F,
females; and (4) Retarded growth of the F, and F, pups. Plasna,
erythrocyte and brain cholinesterase activities were not affected
by treatment with the test material. '

. Based on the above findings (neurological impairment, decreased
body weight and body weight gain in the adults, and retarded
growth of the pups), the systemic NOEL is 1500 ppm (mg/kg/day:
15¢ for males and 163 for females) and the systemic LOEL is 5000
ppm (mg/kg/day: 3537 for males and 578 for females). The ng/ky/
day values are averages of the F, and F, values noted: above.

There were no treatment-related effects on reproductive
~ parameters. Therefore, the NOEL for reproductive toxicity is-
> 5000 ppn. . o '

Although this study did not establish a reproductive NOEL, it is
classified as Acceptable (Core~Guideline) and satisfies the
guideline requirements for a multigeneration reproduction study
{(83-4). Because of the severe toxic effects observed at the 5000
ppm dose, the rats could not have tolorated a higher dose.
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EPA Reviewer: W. Greear, M.P.H., D.A.B.T. . 'ﬁfé;zé/ Date _ /:’/:f’/? ul

Review Section IV, Toxicology Branch I (7509C)
EPA Section Head: M. Copley, D.V.M., D.A.B.T. Yo Yondlan -, Date 1205057~

Review Section IV, Toxicology Branch I (7509C)
DATA EVALUATION REPORT
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TITLE OF REPORT: Reproduction Toxicity Study With Mepiquat Chloride in Rats -
Contmuous D1etary Administration Over 2 Generations _

AUTHOR: J. Hellwig
B.ERQBI.I.SSIED September 2, 1993 (study complenon date)

EKECIMEM Groups of 25 male and 25 female Wistar rats were fed mepiquat -
chioride in their diets at concentrations of 0, 500, 1500, or 5000 ppm for 10 weeks (Fy) or
14 weeks (F)) before mating, and during mzmng gestation, and lactation. The F, parents
were mated a second time 2 weeks after weaning the first liter. The doses corresponding
to the dietary concentrations are 51.2 and 48.6, 153.1 and 146.6, and 499.3 and 574.5
mg/kg/day, respectively for Fy and F, males and 54.0 and 53.3, 163.6.and 162.0, and
530.0 and 626.5 mg/kg/day, respectively for Fy and F,; females. :
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[MEPIQUAT CHLORIDE) | - Reproduction Study (834)

No treatment-related systemic effects occurred in male or female rats receiving 500 or
1500 ppm of the test material. In animals receiving 5000 ppm (high-dose), effects
indicative of impaired peurological function idcluded tremors and hypersensitivity upon
handling in 70-85% of F and F; dams; decreased forelimb strength (7 to 17%, p<0.01)
and hindlimb grip strength (11'to 16%, p<0.01) in F, and F, dams before mating, during

- lactation or after weaning; and decreased hindlimb grip strength (15%, p<0.01) in high-
dose Fy males. Mean bedy weights of the high-dose F; males were reduced by 10-11%
(p <0.01) relarive to controls during the entire 29-week treatment period. . Mean body
weights of high-dose ;' males were reduced by about 50% relative to controls at the start
of the premating period; thereafter the animals steadily gained weight such that at the end
of the premating period overall body weight gain was only slightly reduced (15%). Food
consumption in high-dose F, males was reduced by 15% (p<0.01) compared with
controls. Mean body weight of high-dose F, females was reduced by 7% (p <0.05) and
body weight gain by 11% (p<0.05) during the premating period. Gestation body weight
of F, females was reduced by 10% or less and body weight gain by 12% or less. High-
dose F, dams loss weight during lactation, and weight gain of their F, pups was reduced
by as much as 39% during the same period. High-dose F; dams lost weight during .
lactation, and weight gain of the F, pups was reduced by 36%. Food consumption by the ~
high-dose dams was reduced by 31 to 33% during lactation. Changes in hematologic,
clinical chemistry, and urinalysis parameters in the aduit high-dose rats were unrelated to
‘dose, biologically insignificant, or were due to the reduced body weight. Plasma,
erythrocyte, and brain cholmcsterase activities were not affected by treatment with the test
material. Decreased liver and kidney weights and decreased incidence of lipid storage in
the liver in observed in high-dose males and females were consistent with the decreased
terminal body weights and are unlikely to be due to toxicity of the test material. A
significant number of high-dose F, and F, pups were slow in reaching developmental
milestones (pinna unfolding, opening of the auditory canal and eyes, and gripping reflex),
but these effects are attributed to retarded growth of the pups.’

The LOEL for systemic toxicity is 5000 ppm for male and- female 'rats‘ based on
neurological impairment, decreased body weight and body weigh gain in the adults,
and retarded growth of F, and F, pups. The corresponding NOEL is 1500 ppm..

Thcre were no treatrent-related effects on reproductzve pa:ameters .

The NOEL for reprnductwe tomty is > 5000 ppm

This study is classified as core - gmdelme and it satisfies the requu'ements fora

muitigeneration reproduction feeding study (83-4). This study did not establish a

reproductive NOEL,; however, because of the impairment of neurological finction and the
severe effects on body weight and body weight gain, the animals could not have tolerated a

higher dose. Therefore, this study is considered acceptable and receives a core - guideline
rather than supplemcntary upgradable classxﬁcanon _ _
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[MEPIQUAT CHLORIDE] °  Reproduction Study (83-4)

Special Review Criteria (40 CFR 154.7) None
I. MATERIALS AND METHODS

A. MATERIAL
1. Test material: Mepiquat chloride

Description: liguid -
Lot/Batch No.: WW 262/CP 1490
Purity: 57.9% a.i. (w/w) '
Stability of compound: >2 years
CAS No.: 24307264

Structure:
N )
HSC CH_S
2. Vehi it

The test material was mixed with the food (Kliba 343 meal); no additional vehlcle
was required. a positive control was not mcludcd

3. Tast animals

Species: rat

Strain: Wistar (Chbb = THOM (SPE)) -

Age and weight at start of study 34 * 1 days old, 102 119 g (males), 93-115¢

' (females)

Source: Karl THOMAE, Biberach an der Riss, FRG :

Housing: individuaily housed except during mating and lactation; they were housed
in DK HI stainfess stee] wire mesh cages except the males during mating and
females between gestation day (gd) 18 and lactanon day 14 were housed in -
Makrolon type III cages.

Environmental conditions:

Temperature: 20 - 24°C

Humidity: 30-70%

Air Changes: not reported

Photoperiod: 12 hours light/12 hours dark
Acclimation period: 6 days

| November 1895 C ' 3



[MEPIQUAT CHLORIDE] Reproduction Study (83-4)
4l E . : I3 i y } T

Diet was prepared at intervals not exceeding 32 days. The test substance was
weighed and appropriate amounts (equivalent to 100% a.i.) were mixed with a
-small amount Kliba 343 meal using a household mixer; an appropriate amount of
Kliba 343 meal was then added to obtain the target concentration and the

preparation mixed for 10 min in a laboratory mixer. Homogeneity and stability in

the diet were détermined before start of the study, Samples of treated food were
analyzed four times during the study for verification of concentration.

Results ~

a. Homogeneity analysis - Accordmg to the study authors homogene:ty was
confirmed. No data were presented. _

b. Stability analysis - Accordmg to the study anthors, the diet was stablc 32 days
No data were presented.

¢. Concentration analysis - The oncentration of mepiquat chloride ranged from

82.5 to 95% of target in the 500-ppm diet, 89.7 to 97.9% of target in the 1500- '

ppn diet, and 95.3 to 99.5% of target in the 5000-ppm diet.
_5. -
Animals received food (ground Khba maintenance dxet rat/mouse/hamster GLP 343
meal) and water ad l:b:tum
' B. PROCEDURES AND STUDY DESIGN -
L. Ammal.a&sxgnmm

- Fy animals were randomly assigned to tcst groups as seen' in Table 1. The 25 F,
parents of each sex were randomly selected from the F ; litters before weaning.

" MNovember 1995 4
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[MEPIQUAT CHLORIDE] S Reproduction Study (83-4)

B TABLE 1. ANTMAL ASSIGNMENT
Cone. in diet®? No. of Animals per Group*®
Dose Group {ppm) ' Male Female
0 -(Confrol} 0 28 25
1 (Low) 500 .25 ' 25
2Mi) | 1s0 25 5
: ﬁh) ' 5000 __ 25 : 25 ]

Data taken from page 47, MRID No. 433786-01.

*Concentration based onactive ingredient content of 57.9%; the concentrauon of test material was 864,
2591, and 8636 ppm.

*Diets were administered from the beginning of the-study until the animals were sacrificed

“The same number of animals were selected from the F, litters as parents for the F, geoeration

Starting at 5 weeks of age, Fy male and female rats received the control or test diet |
for 70 days (premating period), during mating, gestation, lactation (F,, litters), and
a 10-day rest period, and during a second mating, gestation, and lactation period
(F litters). Selected Fy, offspring were fed the same diets as their F, parents
starting at weaning and continuing through mating, gestation, and lactation (F,
litters). The Fy, and F, weanlings were given the test diet until sacrificed.

2. Dose selsction rationale

The selection of doses was based on five studies in rats: (1) In a reproduction
toxicity study, mepiquat chloride (0, 319.1, 1063.8, or 3191.5 ppm) was
administered in the diet to Fy, F,, and F, parental generations. No toxic effects
were observed. (2) In prenatal, perinatal, and postnatal toxicity studies, rats were
given dietary concentrations of 0, 100, 300, 1000, or 3000 ppm from day 0 to 20
- post coitum (p.c.} or day 0 p.c. to day 21 postpartum (p.p.). Increased relative
spleen weight occurred at 3000 ppm in the dams, and slight increases in body

weight of fernale pups occurred on day 14 p.p. at 100 and 300 ppm and on days 7

and 14 p.p. at 1000 and 3000 ppm. (3) In a range-finding reproduction study, F,
animals were given diets containing 0, 2000, 4000, 'or 6000 ppm of the test material
starting 6 weeks before mating and continuing until the F, litters were weaned. At

6000 ppm, decreased food and watér consumption, decreased body weight and body-

weight gain, tremors and hypersensitivity upon handling, neurofunctional effects,

clinical chemistry effects, and hematologic effects were observed in F, animals; the

number and weight of the pups were reduced. Similar, but less severe; effects were
observed at 4000 ppm and no treatment-related effects were observed at 2000 ppm.
(4) Mepiquat chloride given to male and female rats at concentrations of 145, 579,
2316, or 4632 ppm for 3 months caused no treatment-related toxic effects; a -
transient reduction in food consumption and a corresponding roducuon in body

: November 1995 - 5 ) t



MEPIQUAT CHLORIDE] ' ‘Reproduction Study (83-4)

weight gain was observed. (5) A dietary concentration of 12,000 ppm administered
for 3 months caused reduction in food consumption, body weight and body weight
gain, clinical toxicity (tremors, reduced general state, altered behavior, impaired
gait, ataxia, neurofunctional deficits, and abnormal posture, respiration,
vocalization, and feces), and clinical chemistry effects. The study authors selected
5000 ppm as the top dose (expect clear toxicity), 1500 ppm as the mid dose (expect
marginal or no toxicity), and 500 ppm as the fow dose (expect no toxicity).

3. Mating procedure

The F, animals were mated (1 male:1 female) after they had received the test diets
for 10 weeks. Each female and male pair was placed together overnight for 3
weeks or until sperm was detected in the vaginal smear. Males and females were
housed separately during the day. The day sperm was detected or day 21 of mating
was designated as day O post coitum (p.c.). Ten days after weaning the first Litter,
F, animals were mated again to produce a second litter (Fu,) The Fy, offspring
were randomly selected before weaning, given mepiquat chloride for 14 weeks .
starting with the time of weaning (premating period), and mated as described for F,
animals to produce the F, generation. Brother:sister matings were avoided.
Fertility was reevaluated for mating pairs that did not produce offspring after the
‘delivery of Fy, and F, litters; each animal was mated for 3 weeks or fess to a fertile
male or female from the control group.

C. METHODS |
a., Parental animals —

1) Clinical observations ~ The observation schedule for F, and F, parental
animals is presented in Table 2. Treated animals reevaluated for fertility did
received the control diet during overnight mating with the control animals;
therefore, their food consumption was not measured. Body weights were .
not measured in females that showed no evidence of sperm or that did not
produce litters. The dams were welghed weekly between the time their first
litter were weaned and the second mating started. Clinical observations
included clinical signs of toxicity, nesting, littering, and lactation behavior.
The dams were checked twice daily for littering. F, and F, parental animals

- were subjected to neurofinctional tests to-measure sensory and motor
functions. The tests were conducied on all ¥y and F, parental animals
before the first mating, all Ky and F, dams with litters between days 13 and
21 p.p. and after weaning their litters (between day 30 and 35 p.p.), and in

~all F and F, males at the same times the dams were tesied. During the
tests, the animals were examined for a variety of functional parameters.
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[MEPIQUAT CHLORIDE] Reproduction Study (83-4)

|

TABLE 2. OBSERVATION SCHEDULE FOR F, AND F, PARENTAL ANIMALS
Type of observation No. Animals per Sex | Time of Observation Frequency of observation
: per Group ' '
Morality, moribundity, Al Throughout study Daily
and clinical signs of -
toxicity
Detailed clinical Not done Notdone | Notdone
ohservations ‘
Neurofunctional tests All parental animals Premating, factation, { Once for each period
T postlactation

Body weight _

Females All Premating- ‘Weekly intervals

All with evidence of Gestation Days 0, 7, 14, and 20 p.c.
sperm -
All with ligters Lactation Days 0, 4, 7, 14, and 21 p.p.

Males Alt : Througﬁout stady | Weekiy intervals
Food consumption _

Famales All Premating Once a week for each 7-day

: _ period
All with evidence of Gestation Days 0-7,7-14, and 1420
sperm ' p-¢.
All with litters Lactation Days 04, 4-7, and 7-14 p.p.
Males Al Premating Once 4 wesk for each 7-day
' - ' ' - period
Sl :

Data taken from pages 57-59 and 64, MRID No, 433786-01.

2) Hematology, clinical chemistry, and urinalysis of nonpregnant animals -
Blood was taken from the retroorbital venous plexus of 12 F;, animals of
each sex and dose group after the F), litters were weaned and from 12 F,
animals of each sex and dosé group after the F, litters were weaned. The
animals were bled at least 28 days p.p. (F, animals afier wedaning F,,
litters). Urine samples were collected before or after blood samples were

taken.

and urmalysm parameters were evaluated:

November 1995 .
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[MEPIQUAT CHLORIDE] | Reproduction Study (83-4)

-Hematology.

X | Hematocrit(HCTD) - X | Leukocyte differential count
X | Hemoglobin (HGB) X | Mean corpuscular HGB (MCH)
X | Leukocyte count {(WBC) X ) Mean corpu;sc. HGB conc, (MCHO)
X | Ervthrocyte count (RBO) X | Mean corpusc. volume (MCV)
X | Platelet count _ X | Reticulocyte cousit
X' | Blood cloting measurements '
X {Thromboplastin timc}

Clinical ¢l .

. ' Blood Chemisiry

X | Calcium X | Blood urea nitrogen
X | Chloride . X | ‘Cholesterof.
X | Magnesium - X | Globulins
X | Phosphorus (inorganis) X | Glucose .
X | Potassivm X | Total bitirubin
X | Sodium X { Totat serum protsin (TP)
X Albumin X .| Triglycerides
X | Blood creatinine

Enzymes . .

X | Alkaline phosphatase : X | Serum cholinesterase
X | Serum alanine aminotransferase | x| Eryirocyte cholinesterase
X 1 Serum aspartate aminctransferase X | Brain Cholinesterase
X | Gamma glutamyl ﬁamfcrm
X | Appearance T X { Glucose
X | Volume - X { Ketones
X | Specific gravity X | Bilirubin
X | pH- X | Blood pigments
X | Sediment {microscopic) X | Nitrite
X 1 Protein 1 X | Urobilinogen

.
.

b. Reproductive performance - Mating of the animals was considered successful if
sperm were detected ir a vaginal smear, the famales delivered a litter, or
pups/fetuses were observed in utero. A female was considered pregnant if she
gave birth to a litter or had pup/fetises in utero. The fertility of male animals
was considered proven if the mated female was pregnant. Parental reproductive
performance was assessed from breeding and parturition records of animals in
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[MEPIQUAT CHLORIDE] | Reproduction Study (83-4)

the study. The foiiowmg reproductwe mdtces as described by the study
authors, were calculated for parental animals producing the F,, F,, and F, -
litters: , :

Female mating index = (No. of females mawd/No. of females placed with males) x 100

Male man’ng index = (No. males with confirmed mating/
MNo. of males placed with females) x 100

Female fenility index = (MNo. females pregnant/Total no. females mated) x 100

Male fertility index = (No. males with proven fertility/ |
Total no. males placed with females) x 100

Gestation index = (No, females with live litters on day of birth}No. females pregnant) x 100,

c. Litter observations - Litter observations are described in Table 3. In addition,
the pups were examined on days 4 (pinna unfolding), 13 {auditory canal
opening), and 15 (eye opening) for assessment of developmental milestones.
Behavioral tests (gripping reflex, hearing test, and pupillary reﬂex) were
conducted on days 13, 21, and 20, respectlvely

- .

TABLE 3. F,/F, Litter Observations
Time of Observation (Lactation Day)
Obhservations . - '
T . Birth (Day ) Day 1 Day 4 Day 7 Day 14 Day 2t
- : R
No. of live pups/lier X X .. X X X
Pup weight _ X X X 7 X X
External alterations . : , . Daily
No. of dead pups_ S o Daily .
Sex of each pup (m/f) X 1 ' ' X
L Qlmicalsigns | - L A

The following litter indices were calculated:
Live birth index = (No. live pups born/Total No. (live + dead) pups born) X 100
Viability index = (No. live pups at day 4 (preculi)/No. pups born alive} X 100

 Lactation index = (No. alive pups on day 21/No. pups alive on day 4 (posteull)) X 100,

" November 1965 - 9



[MEPIQUAT CHLORIDE} _ _ Reproduciion Smdy (83-4)
2. Postmortem studies
a. Sacrifice — Adult F, and F, animals were anesthetized with carbon dioxide and

exsanguinated by decapitation. Pups ; were Sacrificed by carbon dioxide
asphyxiation.

b. Necropsy ~

1)

2)

3

Parental animals = All surviving F, parental animals were sacrificed after
the F),, generation was weaned. The Fy parental animais were sacrificed
“some weeks” after the ) generation was weaned. F, and F, animalg

- reevaluated for fertility were sacrificed on schedule with other animals

(males), before littering (fertile females), or 10 days after the last mating
(infertile females). Animals that died before termination or sacrificed at
termination were subjected to post mortem examinations consisting of gross
and microscopic evaluations.

Offspring - The F; and F, offspring that were culled or not used as parents =
were sacrificed at 21 days of age or later. - These animals were examined
externally, eviscerated, and the internal organs examined grossly.

Additional examinations (e.g. by skeletal staining) were conducted if clinical
examinations indicated an abnormality. Stiliborn pups and pups dying

before weaning were examined similarly. Pups without notable findings or
abnormalities were discarded. :

Necropsy observations - The following tissues (X) from F, and F, parents
were prepared for microscopic examination and weighed (XX): :

- X | Ovaries | XX | Epididymides

X | Uterus X | Prostate
X { Vagina/cervix | X | Seminal
] vesicle

X | Gross lesions | XX | Testes

- Additional tissues prepared for microscopic examination included the

. November 1995

- coagulation gland, pituitary gland, liver and kidneys; the liver and kidneys’

were also weighed. All excised tissues were examined microscopically in Fy
and F; parental animals from the control and high-dose groups. In addition,
liver, kidney, and gross lesions from the low- and intermédiate-dose groups
were examined, and the reproductive organs from infertile animals were

-examined in the Iow- and intermediate-dose groups.
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[MEPIQUAT CHLORIDE] | " Reproduction Study (834)
D. STATISTICAL ANALYSIS

Statistical analysis of clinical observations were performed using (1) Dunnett’s test for
all parametric data generated from clinical examinations (such as food and water
consumption, body weights, body weight gain, grip strength, and hot plate test); and
(2) the Fisher exact test for quantitative data such as devclopmenxal milestones, number
of live and dead pups, reproductive performance indices, and litter indices. Clinical
chemisiry and hematologic data were evaluated using parametric one-way analysis of
variance (ANOVA) via the F-test; Dunnett’s test wag performed simultaneously.
Urinalysis data were converted on a scale of 0, 1, 2, and 3 and analyzed using the
Fisher exact test. Except for organ weights, which were analyzed using Dunnett’s test,
pathology data were not analyzed stanstlcaliy Statistical significance was indicated by
a p-value <0.05.

E. Signed and dated GLP and Quality Assurance statements were prowded
II RESULTS _ |
A, Wﬂﬂ
L Mﬁﬂﬂm{.ﬂnﬂhmm

a. F, parents — No deaths occurred in the control group or the groups recejving

the test material (tnepiquat chloride). No clinica! signs of toxicity attributable
~ to the test material were observed in F, male or female rats during the
premating period or in F, females during gestation. During the [actation
period, tremors were noted in 17 of 20 (85%) high-dose dams; hypersensitivity-
upon handling was observed in 16 of 20 (80%) high-dose dams between day 10
and 24 of lactation of F,_ litters and in 20 of 25 (80%) high-dose dams between
day 4 and 26 of lactation of Fy, litters. These signs were not observed at other
dose levels. The neurcfunction tests in male rats showed no treatment-related
effect for the hot plate test, forellmb grip strength, and hindlimb grip strength
measured before mating and after weaning of Fy, and F), litters. A significant
increase in the mean hindlimb grip strength was observed in 500-ppm males
(130%, p<0.01 compared with controls) after the F; litters were weaned, but -
not at the higher doses. The forelimb grip strength was significantly reduced in
high-dose dams during lactation (7%, p <0.05 compared with controls) and
~ after weaning the F,, pups (9%, p <0.01 compared with controls). An increase

was observed in the forelimb grip strength in 500-ppm dams during lactation for
Fy, pups (107%, p <0.05 compared with controls) but not at higher doses. No
effect on hindlimb grip strength was observed in the treated dams. The lack of
a dose-response suggest that the neurofunctional responses are not treatment-
related in the Fy males. In the high-dose.group, tremors also cccurred in two

. dams when they were handled for the tests during lactation of F,, litters and in

November 1995 o 11



[MEPIQUAT CHLORIDE] - Reproduction Study (83-4)

four dams during lactation F,, litters; ataxia occurred in three dams during
lactation of F,, litters and in two dams during lactation of Fy, litters.

b. F; parents - No treatment-related clinical signs of toxicity were observed in
males during the study or in females during the premating period. Except for
insufficient or no nesting activity, which occurred in all dose groups including
controls, there were no notable clinical findings during gestation. During
lactation, tremors and hypersensitivity occurred in 14 of 20 (70%) dams and &
reddish nasal discharge was observed in 4 high-dose dams. These findings did _
not occur in the other dose groups including controls. The neurofunction test -
was conducted on F; parents before mating and after weaning iri both sexes and
during lactation in females. The results of the hotplate test in treated animals of
both sexes were similar to that of controls. Forelimb grip strength was
significantly decreased in high-dose ¥, females before mating (10%, p<0.05
compared with controls) and during lactation (17%, p<0.01 compared with
conirols). Hindlimb grip strength was significantly decreased in high-dose )
males before mating (15%, p<0.01 compared with conixols) and in high-dose |
females before mating (11%, p <0.05) and during lactation (16%, p<0.05).
Tremors were observed i in six Ingh—dcse fcmalcs during neurofunctional testing.

2: Body weight and food consumption

a. Premating - Selected body weights, body weight gain, and food consumption
values are summarized in Table 4. Treatment-related reduction in mean body
weights were noted in Fy and F; male and female rats receiving 5000 ppm of
mepiquat chioride. In high-dose Fy males, mean body weights were reduced
throughout the study starting at week 1 (90% of control, p <0.01), continuing

. through the premating period (50%, p<0.01) and termination at week 29 (89%

. of control, p<0.01). Overall body weight gain during the premating period
was only 86% of the control value in high-dose F; males, with individual
weekly values being significantly. reduced (P <0.05 or 0.01 compared with -
‘controls) during six of the 10 weekly intervals. Body weight gain over the
entire 29-week treatment period for Fy male rats was reduced by 13%

{p <0.01). In high-dose F, males, mean body weights were reduced {(p<0.01

compared with controls) throughout the treatment period (weeks 0-25). They

were reduced by 49% at week 0 compared with conirols, 22% at week 14 (end -

of the premating period), and 20% at termination. Body weight gain of high-

dose F; males was reduced by 14% (compared with the control value) during

the premating period, with most of the reduction occurring during the first three

weeks of treatment (33 to 38%, p<0.01). Oversll body weight gain (weeks 0-

25) was reduced by 13%-(p<0.01). Mean body weights and body weight gain

in Fy and F; male rats receiving 500 and 1500 ppm of mcpxquat chlonde were
sirnilar to that of the correspondmg ccmtrols : :

November 1995 _ L i2 |

/5



[MEPIQUAT CHLORIDE] - o Reproduction Study (83-4)

In Fy females rats receiving 5000 ppm of the test material, mean body weights
were reduced throughout the premating period; statistical significance (p <0.05
or 0.01 compared with controls) was achieved for seven of the ten weekly
intervals. Overall body weight gain during the premating period was reduced
by 11% (p<0.01) in high-dose F;, females compared with that controls. In
high-dose F females, mean body weights were also reduced throughout the 14-
week premating period. They were reduced by 48% (p<0.01) at week 0 and
16% (p<0.01) at week 14 (end of the premating period). During the first week
of the premating period, high-dose F, females gained 26% less weight than
controls (p<0.01), but thereafier, weekly body weight gain was similar to or
sometimes exceeded that of the controls. At the end of the premating period, F,
high-dose females gained slightly more weight than controls. There were no
treatment-related effects on body weights or body weight gain in elther Fyor E|
females recewmg 500 or 1500 ppm of mepiquat chioride.

Statzstlcally significant (p <0.01) reductions occurred in food consumption in
high-dose F male rats: 24% during week 0-1, 11% during week 1-2, and 6-9%

_ during other weekly intervals of the premating period (not presented in Table -
4). Overall food consumption during the premating period was reduced by 9%
(p<0.01) (Table 4). In high-dose F; males, food consumption steadily
increased from 55% (p<0.01) during the first week to 92% .(p<0.01) of the
control value after week 9. Food consumption in high-dose F, female rats was
significantly reduced by 16% (p<0.01) of the controls during the first week,

~ but was similar to the control values thereafter. In high-dose F, females, food
consumption was also significantly (p <0.01 or 0.05) reduced especially during

* the early premating period, with values ranging from a low of 56% at week 0-1
to 88% at week 2-3 and fluctuated between 91 and 95% of the control values
for the remainder of the premating period. In high-dose animals, food
efficiency was slightly reduced in F, male and female rats, simifar to that of
‘controls in F, males, and slightly highér than that of controls in F, females.
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TABLE 4. MEAN BODY WEIGHTS; BODY WEIGHT GAIN, AND FOOD CONSUMPTION
DURING THE PREMATING OR POSTMATING PERIODS IN RATS FED MEPIQUAT CHLORIDE

‘November 1995

FOR TWO GENERATIONS -
| Observation - Controt 500 ppm. 1,500 ppm. 5,000 ppm
Fy Generation - Males T '
Body weight (g) - Week 0 110.6 110.8 (100) | 110.4 (100) | 105.9 (%9)
Body weight (g) - Week 5 326.6 332.8(102) | 321.2(9% | 296.3% @1 ||
Body weight {g) - Week 10 427.7 432.9(101) | 418.7(98) | 383.0%* (90)
Body weight (g) - Week 15 473.1 483.8(102) | 470.4(99) | 429.9%* (91)
Body weight (g) - Week 20 4967 499.9(101) | 490.0 (99) | 444.6%* (50)
Body weight (g) - Week 25 5521 | S573(10D) | 543.9(99) | 492.4%* (89)
Body weight (g) - Week 29 562.2 | 566.3(101) | 5557 (99) | 502.8% (89)
Weight gain (g)° - Week 0-10 371 | 32130 | 308307 | 273.1(89)
Weight gain (g) - Week 0-29 '453.6 455.5(100) | 445.4(98) | 392.9%* (87)
Food consumption (g/rat/day)® - Wesk 1-10 .| 259 26.2 (101) 25508 | 23.6% 01
Food efficiency (g bw/g food) % 100 17.5 17.6 17.3 16.5
| | F, Generation - Females

Body weight (g) ~Week 0 Sl 1031 | 10280000 | 10290100 | 1027 (100)
Body weight (g) ~Week 5 2011 | 205.8(102) | 2103105 | 191.9(95)
Body weight (2) - Week 10 246.5 247.3(100) | 255.2(104) | 229.6% (93)

| Weight gain (g) - Week 0-10 1433 | 144.6Q01) | 15240106 | 126.9% 89)
Food consumption (g/rat/day) - Week 0-10 " 18.9 19.1¢101) | 19.7*(lo4) | 18.0% (95
Food efficlency (g bw/g food) X 100)C 10.8 108 1.1

14 g
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[MEPIQUAT CHLORIDE] Reproduction Study (83-4)
TABLE 4. CONTINUED

Observation Control 500 ppm 1,500 ppm 5,000 ppm

' F, Generation - Males o

Body weight (g) - Week 0 108.5 104.506) | 10L.9(94) | 55.7% (51)
Body weight (g) -Week 5 3472 | 3455100 | 338.8(98) | 244.3% (70)
Body weight (g) - Week 10 4405 | 439000 | 432708 | 3133.5% (76
Body weight (g) ~Week 14 4769 485.10102) | 473.499 | 3711+ (78)
Body weight (g) -Week 20 5253 | 5350102 | 521.0(59) | 418.6% (80)
Body weight (g) -Week 25 5446 | 556.5(102) | 547.6(101) | 437.1%* (80
Weight gain (g)° - Week 0-14 368.4 | 380.6(103) | 37L5(101) - | 315.4 (86)
Weight gain (g) ~ Week 0-25 1361 | 4520008 | 44570100 | 38130 (87)
Food consumption (g/rat/day) - Week 0-14 28.0 285(102) | 28.1(100) | 23.8+(35)
Food efficiency ((g bw/g food) X 100)¢ 13.4 36 | 135 13.5

F; Generation - Females

Body weight (g) ~ Week 0 97.0 956099 | 93306 | 50.6%(52
Body weight () - Week § a1s | 2saeny | 2145001 | 165.54 am)
Body weight (g) - Week 10 255.6 1 260.5(102) | 250.5(102) | 210.9% (83)
Body weight (g) - Week 14 2703 | m2qony | meram | 2277 e
Weight gain (g) - Week D-14 1733 - | 1mrqosy | 1st.4q0s) | 177.1 109
Food consumption (g/rat/day)® - Week 0-14 20.9 2.1¢100). | 21.2¢10D) | 18.5% 39
Food efficiency (g bwig food) X 100)! g5 8.6 g7 9.8

Data taken from pages 145, 146 153-160, 220-223, 230-239 MRID No. 433786-01.

*The numbers in parentheses are the percents of the control values.

. "Calculated by the reviewer using body weights on page 153.

tAverage of the weekly mean values,

%(g body weight gain/g food consumed) X 100), calcuiatad by the rmcwer using dats on body weight gain and -

food consumption for the premating pencd
*p<0.05, *p<0.01 -
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NEPIQUAT CHLORIDE] Reproduction Study (83-4)

b. Gestation and lactatlon Selecwd mean body weights and food consumption
values are summarized in Table 5. Treatment-related decreases were observed
for mean body weights in high-dose F, and F; dams. Mean body weights in F, -
dams ranged from 90 to 93% of the control value (p <0.05 or <0.01) during
the gestation peried and from 83 to 89% (p<0.01) during lactation of both
litters. Body weight gain was significantly reduced in high-dose F, dams during
the day 14-20 interval of the gestation period of F,, litters and during the entire
gestation period for Fyy litters. There was no net weight gain for the entire
lactation period of both Fy, and Fy, litters, due primarily to weight loss during
ihe first 4 days. High-dose F; dams showed a similar pattern, with body
weights ranging from 83 to 87% (p <0.01) of the control values during
gestation and 79 to 81 % (p <0.01) during lactation of the F, litters. Body
weight gain of the high-dose F, dams was also significantly depressed during
gestation, and weight loss occurred during the first 4 days of lactation resulting
in a net welght Ioss over the 21—day lactation period.

Overall food consumption (g/rat/day) was reduced by 6 to 10% (N.S. compared
with controls) during gestation and by 21 to 23% (N.S. compared with controls).
during lactation (Fy,, Fy,, and F, litters). However, during the individual 7-day

interval of gestation, food consumption was reduced by <10% of the control

values, with statistical significance being achieved for the day 14- to 20-interval’ .

for Fy, and Fy, litters and all three intervals for F, litters. During lactation,
- food consumption was significantly reduced by 17 to 26% for each 4- or 7-day
interval, with statistical significance (p<0.01) being achieved for each interval.

Based on food consumpﬁon, body weights, and nominal concentration of the test
substance in feed, the doses expressed as mg of test substance/kg body weight

during the premating period are presented in Table 6. During gestation Fy and F, K

dams receiving 5000 ppm, consumption of test substance averaged 460.2 (F;,

- litters), 433.3 (Fy, litters), and 485.8 mg/kg/day (F, litters). During lactation,
consumption of test substance averaged 662.3, 625.1, and 715.2 mg/kg/day,
respectively in dams recelvmg 5000 ppm.
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[MEPIQUAT CHLORIDE] o : - Reproduction Study (83-4)

'TABLE 5. SELECTED MEAN BODY WEIGHTS, BODY WEIGHT GAIN, AND FOOD
CONSUMPTION VALUES FOR PREGNANT AND NURSING RATS FED MEPIQUAT CHLORIDE
_ FOR TWO GENERATIONS
Observation : : .- Control 500 ppm 1,500 ppm " 5,000 ppm
| | F, Generation - F, Litter a R
Mean body weight (g) , _ _
Day 0 of gestation : 253.6 | 256.1(101¢ 263.9 (104) 236.5* (93)
Day 20 of gestation 391.0 | 3904100y | 40LB(I03) | 358.2%F 52)
Day 0 of lactation 304.8 303.7 (100) 310.3(102) | 272.4%* (89)
Day 21 of lactation ' 325.9 328.9 (101) 328.6 (101) 272.1%* (83)
Mean body weight gain (g) _ .
Day 0-20 of gestation |- 1374 1343(98) | 137.9(100) | 121.7%(89) H
Day 0-21 of lactation ' ' 210 - 25.2(120) 18.3 (87) 0.2°%% (-1)
Mean food consumption (g/rat/day) "
Day 0-20 of gestation 25.8 26.0 (101) 26.8 (104) 24.3 (4
Day 0-14 of lactalion 462 | 48.7(105 47.5 (103) 35.7 (77¢
F, Generation - F; Litter b
Mean body weight (g) .
Day O of gestation - - T 3065 308.5 (101 310.1 101y "~ | 278.0%* (91)
Day 20 of gestation : 45(5.6 XS CO N 449.4 (100) 404, 3%* (90)
Day 0 of Iacraticin - 347.5 347.4 (100} 353.3 (102) T 08 2% (89)
i Day2loflactasion . 3582 . | 359.90100) | 363.2(10t) 306,24+ (85) _
Mean body weight gain (g) - _" . i '
Day 0-20 of gestation - 144.1 - 136.0(%) | 139.5(97) 126.2%* (38)
Day 0-21 of lactation - 10.7 12.5 (117 .98 2.0% (-19)
Mean food consumption (g/rat/day) | . ,
Day 0-20 of gestation. - 280 | 28.1(100) 28.8 (103) 26.2 (94
Day 0-14 of lactation - 485 498(103) | 473098 38.3 (79F
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TABLE 5. CONTINUED

Observation Control 500 ppm 1,500 ppm 5,000 ppm
F,; Generation ~ ¥, Litter .
Mean body weight (g) . _ )
Day 0 of gestation 274.8 275.5 (100) 279.6 (102) 229. 7% (84)
Day 20 of gestation 400.3 400.6 (100) - 407.6 (102) 334.0%* (83)
Day 0 of lactation : 317.9 3188 (100) .| 322.5 (101) 357,29 @)
Day 21 of lactation . 325.8 325.9 (100) 325.0 (100) 253.9%* (78)
Mean body weight gain (g) 3 ' '
Day 0-20 of gestation 125.5 125.1 (100) 128.0 (102) 104.2%* (83)
Day 021 of lactation . 7.9 7.1 (90) 2.5(32) -3.3% (42)
Meun food consumption {g/rat/day) .
Day 0-20 of gestation ' 27.2 27.5 (101) 27.6 (101_) . 24.6 90)°
Day 0-14 of lactation 462 | 46.0(100) 48.1(104) | 36.6 (19

Data taken from pages 147-150, 161 164, 167- 170 224, 225, and 24G6-243, MRID No. 433786-01

*Percent of contrdl value.

bp <0.0%, gd 14-20 (F,, and Fy; httcrs), p<0.05, gd 07 (F, litters); p<0.01, gd 7-14 and 14-20 (Fz fitters)
°p<0.01 for lactation days 0-4, 4-7, and 7-14 (Fy,; Fyy, and F, htters) -

*p<0.05, *4p<0.01

R - - .
TABLE 6. TEST SUBSTANCE INTAKE (mg/kg/day) IN RAT FED MEPIQUAT CHLORIDE DURING
THE PREMATING PERIOD
| 5,000 ppm
Range 31.8-98.5 |96.5-287.7 | 332.7-7542 | 382-91.7 | 114.9-272.5 | 401.8- 7494
GrandMean | 512 | 1531 | 4993 54.0 163.6 | 5300
_ _ _ ¥, Geﬁeration
Range 20.4-106.3 | 88.1-319.1 | 345.8 - 1093.7 37.8- 102.4 | 114.7-3107 | 433.0- 1045.5
GrandMean | 486 ' 146.6 sus  § 533 1620 | . 6265

Data saken from 171, 172, 244-249, MRID No. 433786-01.
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- [MEPIQUAT CHLORIDE] ' " Reproduction Study (83-4)

No statistically significant changes were observed in hernatology, clinical
chemistry, or urinalysis parameters of Fy or F; rats except those described below.

- Serum creatinine levels were decreased (93% of control, p <0.05) in high-dose F,
females, serum alanine aminotransferase activity was decreased in low-dose F,
females (85% of control, p<0.05) and in high-dose F, males (82% of control,
p<0.05}, and serum globulin levels were decreased (92% of control, p<0.05) in
high-dose F, females. There were no statistically significant effects on :
cholinesterase activity in the bram erythrocytes, or plasma

Results for the parental animals are summarized in Tables 7a,b,c. No treatment-
related effects were observed for reproductive performance of either F, or F,
animals. - Evidence of mating was confirmed in ali F, males and females (all dose
groups) placed together for production of F,, and F, litters. Except for one

-control (14 days of cohabitation) and one 5000-ppm second-mating pair (14 days of’
cohabitation), all animals mated within 4 days; the mean duration ranged from 2.5 .
to 2.8 days for the first mating and 2.5 to 3.4 days for the second mating. There
was a significant reduction (20 vs 25 controls (80%), p<0.05) in the number of
high-dose Fy males whose fertility was confirmed during the first mating interval
(F), litters); however, fertility was confirmed in all 25 high-dose males during the
second mating (Fy; litters), indicating that the effect was not treatment related. In

‘addition the fertility index was within the range of historical controls (80-100%,
MRID No. 433786-01, page 1694). Evidence of pregnancy was obtained for 20 of
25 high-dose females (p <0.05 compared with controls) and 23 of 25 low-dose -
females for the first mating and 24 of 25 low-dose females in the second mating.
Only one F, female (500-ppm group) did not prove to be fertile during the two
mating cycles; fertility was not proven when this fernale was mated with a control
male with proven fertility. The duration of gestation was similar in all treated F,

- and F; groups and controls except for a statistically significant decrease in high-
dose animals during the first (22 vs 21.6 days for controls, p<0.01) and second
mating (21.9 vs 21.6 days for controls, p<0.05) . The gestation length for this
group was within range of historical controls and is not considered to be treatxncnt
related. : : :

All surviving F; male and female rats mated, resulting in a mating index of 100%
for both sexes. - Fertility was confirmed in all but two controls, three low-, two
- maid-, and four high-dose mating pairs, resuiting in fertility indices ranging from
¢ 83-92%; all within range of historical controls. Fertility was reevaluated for the
nonfertile males and females separately; fertility was confirmed for al} except one
female in the 500-ppm group. The gestation length was similar in all groups.

November 1595 . 19 — ;
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[MEPIQUAT CHLORIDE] - © Reproduction Study (83-4)

s
TABLE 7a. REPRODUCTIVE PERFORMANCE IN RATS FED MEPIQUAT CHLORIDE
FOR TWO GENERATIONS
Observation o Treatment Groups .
: Cbntro} 500 ppﬁa 1,500 ppm ' 5,000 ppm
e e S
Fy Generation - Litter a
Males\ _
No. at start of study 25 25 25 25
No. placed with females 25 25 25 25
No. with confirmed mating® 25 25 25 25
No. with proven fertility? 25 3 25 204
Females '
No. at start of study "25 25 25 25
No. mated 25 - 25 25 25
No. pregnant 25 23 25 20
No. with live born pups 25 23 25 20
tndices (%) | | '
Mating index - males 100 100 DR U B ST
Mating index - females | 100 100 100 100
|  Fenility index - males 100 B} R
ﬁ Fertility index - females | 100 2 100 | 80.
| Duration of gestation(days) | 2204035 ] 2204 0« bt £, 0:20 | 21.6 4 0.9+

Data taken from pages 195 and 197, MRID No. 433786—01
*Females had vaginal sperin or gave. birth o litter. ’ '
®The females gave birth to a litter or feruses were detected in utero.
. *p <0.08, **p-<0 01
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2.3

. sFE



[MEPIQUAT CHLORIDE] Reproduction Study (83-4)

TABLE 7b. REPRODUCTIVE PERF ORMANCE IN RATS FED MEPIQUAT CHLORIDE FOR TWO
GENERATIONS

Observarion , : . Treatment Groups

L . Control 50{} ppm 1,500 ppm 5,000 ppmm
o o Fy Generatlon - ﬁ":ter [

Males )
No. at start of study : 3 25 25 ' 25 . 25
No. placed with females 25 25 LI 25
No. with confirmed mating® 25 . 25 g 25 25
No. with proven fertility” 25 24 28 25

Females I | '

" " No. at start of study 25 s 25 25
No. mated 25 _ 25 25 25
No. pregnant ‘ 25 24 : 25 | 25
Na. with live bom pups 25 24 ' 25 25

Indices (%) |
Mating index - males , 100 100 o100 100
Mating index - females - 00 | . 100 100 100
Fertility index - males 100 9 100 100
 Fertility index - females 00 . % - 00 100
Durgtion of gesation Gayy) _ | 219+ 044" | 2194034 | a1830m | a6so05tr |

Data taken from pages 196 and 198 MRID No. 433786-01.
‘Females had vagipal sperm or gave birth to lifter,

PThe females gave birth 1o a litter or fetuses were dctacted in utero.
*p <0.05, **p<0.01
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TABLE 7c. REPRODUCTIVE PERFORMANCE IN RATS FED MEPIQUAT CHLORIDE FOR TWO
_ GENERATIONS
Observation ' o .Trcam':lem Groups
_ Control _ 500 ppm 1,500 ppm 5,000 ppm
mwmwﬁ} Generation '
Males
No. at start of study - 25 5 25 4
No. placed with females 25 25 .25 243
No. with confirmed mating® 25 25 25 24
No. with proven fertility® 23 2 23 20
Females
No. at start of study | 25 25 25 24
No. mated : 25 25 ' 25 24
No. pregnant . : 23 2 3 20
No. with live born pups _ 23 o2 23 20
Indices (%)
Mating index - males 100 100 100 100
Mating index - females 100 © 100 100 100
Fercility index - males 2 S 8 .
Fertility index - fomales I T 2 83
Duration of  gesution (day) 20£000 | 2204021 | 219+020 | 204 0.00 |

Data taken from 263 and 264, MRID No. 433786-01.

*One male and one female died before premating period started,
*Females had vaginal sperm or gave birth 1o litter,

“The females gave birth to a litter or fetuses were detected in wrero.
*p<0.05, *4p<0.01
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MEPIQUAT CHLORIDE] - ‘ Reproduction Study (83-4)
6. E&Qmpsy_msm:a

a. Organ wexghts The liver (84 and 75%) and kldneys (92 and 81%) of high-

dose F; and F; males, respectively, weighed significantly (p<0.01) less than
that of controls. The testes (89%}) and epididymides (92 %) of high-dose F,

males also weighed significantly (p <0.01) less than that of controls. The
relative liver weights were significantly reduced, and the relative weights of the
testes and epididymides were significantly elevated in both F; and F; males
receiving the high dose. At the high-dose, the livers of F, and F, females
weighed significantly less than those of controls (90 and 84%, p<0.01) as did
the kidneys of F, females (77%, p<0.01). The relative kidney weight was
significantly elevated in the high-dose F; females (110%, p<0.01), but it was
reduced (90%, N.S.) in high-dose F, females. The changes in organ weights
are probably a consequence of the significantly reduced (p <0.01) terminal body
welghts of high-dose F; and F, animals. .

b. Pathology - |

1) Macroscopic examination - There were no gross lesions attributable to
treatment with mepiquat chloride in Fyy or F, animals of either sex.

2) Microscopic examination - There were no increased incidences of
microscopic lesions atiributable to treatment with mepiquat chloride in F, or
F, animals of either sex. The incidence (p<0.01 compared with controls)
and severity (N.8.) of lipid storage in the liver was decreased in high-dose
Fy male rats and the severity (p<0.01) was decreased in high-dose F; male
rats. The incidence of lipid storage was increased in F; males receiving the -
low- (p<0.05) and mid-dose (N.S.); and the severity was significantly
decreased (p <0.01) in the mid-dose males. The incidence of the same
“lesion was significantly decreased in F, (p <0.01) and F, female rats

{p <0.05) compared with the corresponding controls; the severity was not
affected. A clear dose-response was not observed for any tredted group.
Thesedataaresummanzedm'rableg
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[MEPIQUAT CHLORIDE] S Reproduction Study (83-4)

S 7
TABLE 8. ABSOLUTE AND RELATIVE ORGAN WEIGHT CHANGES IN
RATS FED MEPIQUAT CHLORIDE FOR TWO GENERATIONS .
Organs Control 500 ppm 1,500 ppm 5,000 ppm
Males - F) Generation
Liver (g) 16.66 : 16.03 15.95 13,974
(3.09) (2.98) (3.03) (2.94)*
Kidneys (g) . 3.17 3.21 3.16 203w
_ (0.59) (0.60) (0.60) 0:62)
Testes(g) 3.87 | 39 382 3.88.
: ©.72) ~ ©.71) (0.73) (0.82)**
Epididymides (mg) 13433 1336.4, 13635 .1326.5
©.25) " 0.29) . (0.26) (028
_ Males - F, generation _
Liver (g) 17.35 -~ 17.20 16,62 12.93*
330 (3.23) (3.16) (3.09)*
Kidney (g) 3.19 327 327 2.50%
S (0.61) (0.62) 0.63) .- 0.6
Testes (g) 400 - | - 391 397 3.55%
: (0.7D A 07D (0.85)%*
Epididymides (ing) 1363.4 1344.4 1323.7 ' 1260. 0%+
. 0.26) ©.26) (0.26) ©(0.30)ex
_ Females - F,, generution
Liver 9.7t 9.63 . 5.83 BT
: (.19 (3.15) 3.2 (3.19) ;
Kidney 22 C 235 2.30 - 2.14
. ©.72) 0.74) ©.75) (0.79y**
_ ' Femalés -'¥y generation o S
Liver (g) : , 9.53 _ 10.16 7.95%%
(3.30) - {3.50) (339
Kidney (g) 30 2.17 - 221 1.78%

Data taken from pages i421-141‘8, MRID NO. 433786-01. )
*Numbers in parentheses are the refative organ. weights (% of body weight). . _
*p < 0.05, **p <0.01; Dunnett-test (two-sided)
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[MEPIQUAT CHLORIDE] Reproduction Study (33-4)

Data taken from pages 1421-1425, MRID NO. 433?86-01

*Number of anirnals affected/musitber of ammals examined; lhe numbers in paremhems are the average severity
.grades based on values of 1, 2, and 3.

*p<0.05, **p<0.01, pairwise comparison calcutated by the reviewer; mxdence data analyzed using Fisher exact
test (Number Cruncher Statistical System, version 5.03); severity data analyzed using Student’s 1-test.

BQEESERM.IQXICITX
13&1@&1&&:&.@1@@1&%

Data concerning viability, clinical observations, and mean litter sizes are
summarized in Tables 10a,b,c. There was a significant (89% vs 96% for controls,
p<0.01) decrease in the survival of high-dose Fy, pups during days 0-4 p.p. .
Survival after day 4 was reduced compared with controis (91 vs 95%), but not
significantly. The high-dose F,, and F, pups showed no statistically significant
decrease in survival at any dose, Survival at the low- and mid-dose was either
similar to or increased relative to controls. There was aiso no statistically
significant increase in the number of whole-litter mortality in groups receiving the
test material compared with those of controls. There were no clinical signs of
toxicity that could be attributed to the test material.

. November 1995 L T

TABLE 9. MICROSCOPIC FINDINGS IN RATS FED MEPIQUAT CH]..OR[DE
. FOR TWO GENERATIONS _
Organs/Lesion Control 500 ppm 1500 ppm i 3000 ppm
gty - o . .
K, Generation ' ' '
Males

Liver

Li_pid storage 19/25 (1.74) 20/25 (1.75) - 15725 {1.47 18/25%* (1.50)

. Females I
, - i

Liver o '

Lipid storage - 16/25 (1.13) _ 12725 (1.2%) i 16/25 (1.13) 3/25%* (1.0

' F, Generation
Mafcs

Liver - '

Lipid Storage 15/25 (1.93y . 22/25% (1.68) - 20025 (1.45)** 15/25 (1.27y**

Females_ )

Liver _ _ : i S

Lipid storage 9/25 (1.0) 13725 (1.23) : 15/25 (1.07) 2425% (1.0%

o : —
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IMEPIQUAT CHLORIDE]

TABLE 10a. VIABILITY AND CLINICAL OBSERVATIONS OF F,, OFFSPRING

Reproduction Swudy (834)

DURING LACTATION
Observation/smudy time Control 500 ppm 1500 pprh 5000 ppm
I e TR A R
Total no. of litters 25 23 25 29
Totat no. of pups born 350 320 371 C288
Total no. bom alive 345 314 365 264
; Total zo. slill.bom 5 6 6 ' 1
Mean litter size -~ day 0 140 13.9 14.8 133
Mean no. live pups per lifter (total _
© pups alive) _ . B
i Dayo 13.8 (345) 13.7GH) | 14.6(365) 13.2 (264)
" Day 4 (precull) _13.2(330) 13.0 (298) 13.7 (343) 11.7 (234
[ Day 4 post cull) . 8.0(200) | 8.0(184) 7.7 (152) 7.4 (149)
Day 21. 7.6(190) | 8.0(83)* 7739 | 6.8(136)
No. litters weaned 24 3 24 1 18
Survival indices
Live birth index (%) % 98 & [ 100
 Viability index (%) - _ 96 55 94 89
Lactation index (%) 95 - 9 100 91
"I Sex ratio (% males)- day 0 - 568 516 499 53.0
| Sex ratio (% males) - day 21 . 22 S . 2 51.6 529

Data taken from pages 200-202 and 707-710, MRID No. 433786-01.
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Reproduction Smudy (83-4)

|

e ——

TABLE 10.b VIABILITY AND CLINICAL OBSERVATIONS OF Fi,; OFFSPRING

DURING LACTATION
Observation/study time Controi 500 ppm _‘1500 ppin 5000 ppm -
Total no. of litters 25 24 25 25
Total no. of pups born 385 340 366 348
Total no. born alive 375 132 359 340
Total no. stillborn . . 10 8 7 8-
Mean litter size - day 0 15.4 (385) 14.2 (340) 14,6 (366) 13.9 (348)
Mean no. Hve pups per !itter- (total |
tio. of pups alive) _
Day 0 15.0.(375) 138332 | 1440359 .| 13.6(340)
Day 4 {precull) " 14.2 (355) 13.5 (324) 13.5 (338) 13.0 (326)
Day 4 (postcull) 8.0 (200) 80192 | - 77019 8.0 (200)
Day 21 ' 80asy) | souom 7.6 (190) © 7.7(193)
{ No. liters weaned - 25 24 24 25
Survival indices .
Live birth index (%) 97 98 % 98
Viabilty index (%) 95 98 94 96
Lactation index (%) 100 99 99 o7
Sex ratio (% males) ~ day 0 509 - 503 52.4 49.4
Sex ratio (% males) - day 21 87 51.3 500 492

Data taken from pages 203-205 and 711-714, MRID No.-433786-01.
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Reproduction Study (33-4)

| TABLE 10¢ VIABILITY AND CLINICAL OBSERVATIONS
~ OF F, OFFSPRING DURING LACTATION

Il

“560, ppm

" Data taken from pages 267-26% and 1204-1207, MRID No. 433786-0L.

November 1995
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Observation/study 1ime Control 1500 ppm 5000 ppm
Total no. of lirters 23 22 23 20
Foial no. of pups born . 205 275 310 214
Total no. born alive 286 261 269 | 212
Total no. stillborn 9 14 il 2
Mean litter size - day 0 12.8 12.5 13.5 107
Mean no. live pups per litter (1otal
no. of pups alive) ]
Day 0 124286 | 11.9061) 13.0 299) 10.6 (212)
Day 4 (precull) 19 | 11043 | 124286 9.9 (197)
 Day 4 (post cull) 7.9 (182) 7.4 (163) 7.8 (180) 7.2 (144)
Day 21 7.3 (169) 72159 | - 78030 . 6.5 (130)
No. liters weaned 22 2 73 19
Survival indices -
Live birth index (%) 97 95 % %
Viability index (%) 9% 93 % %2
Lactation index (%) 93 98 100 %0
Sex ratio (% miales) ~ day 0 52.8 9.3 48.2 51.4
Sex ratio (% males); day 21 48.9 500 |




[MEPIQUAT CHLORIDE] .. Reproduction Study (83-4)

2. Body weight

Selected group mean body weights and body weight gain are summarized in Table

- 11, The pups from both F litters and the F, litters in the high-dose group had
significantly decreased body weights and gained significantly less weight during the
lactation period than the corresponding controls. Significantly decreased mean
body weights were first noted on day 1 p.p. in the F,, (94% of control weight,
p<0.05) and Fy;, pups (95% of control weight, p<0.05) and on day 7 in F, pups
(80% of control weight, p<0.01) and became progressively more severe up to day
21 p.p. (64, 67, and 68% of control weight, respectively, p<0.01). Mean body
weight gain followed the same pattern as body weights with F,,, F,,, and F, pups
gaining only 61 to 64% as much weight as controls between days 4.and 21 p.p. Fi,
pups in the mid-dose group gained slightly, but significantly (p <0.05) less weight
than controls between days 14 and 21 p.p.; otherwise, mean body weights and
weight gain for pups in the low- and mid-dose groups were similar to those of
controls.

3. Developmental milestones

Treamment-related delays in attaining developmental stages were observed in pups
exposed to the test material. The pinna unfolded by day 4 in significantly fewer
high-dose ), (67%) and F,, pups (72%), but not in the high-dose F, pups, than in
the corresponding controls (94 and 93% for ¥\, and F,, pups, respectively). The
auditory canal and the eyes opened on time (day 13 and 15 after birth, respectively)
in significantly (p<0.01) fewer high-dose F,, (65 and 75%) and F,, pups (73% for
both) than in the corresponding controls (95-100%). The eyes opened on time in
significantly fewer (p<0.05 or 0.01) F, pups in all three dose groups than in the
control group. A positive response was observed for the gripping reflex in slightly
but significantly (p<0.05) fewer high-dose F,, and F, pups and for pupil_
constriction in high-dose F,, pups (p<0.01) than in the controls. There was no’

, effect on the number of pups showing a positive response in the acoustic startle test.
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Reproduction Study (83-4)

TABLE 11. GROUP MEAN BODY WEIGHT AND BODY WE!GH’I' GAIN OF OFFSPRING

DURING LACTATION
Observation/study time Conirois - 500 ppm ' 1500 ppm 5000 ppm
] ers
Mean pup weight per liner'{g) _
Day 1 ‘ 6.4 6.5 (102 6.3 (98) 6.0% (94)
Day 4 (precull) 9.1 9.2 (101) 9.0 (99) 7.3%* (80)
Day 4 (postcuil) 9.1 - 9.2 (101) 9.2 (101) 745%* (81)
Day 7 15.1 15.0 (99) 15.0 (59) 10.9%* (72)
Day 14. n7 12.7(100) 33.0 (101) 23.8%* (73)
Day 21 535 . 53.4 (100) 52.0 (97) 3434 (64) |
Mean pup }véight gain per fitter (9) I
Day 14 2.7 . 2.8 (104y 2.7 (100) 1.3%* (48)
Day 4.7 5.9 - 57097 5.9 (109) * 3.5%% (59)
|| Day714 17.6- 17.8 (101) 17.9 (162) 12.6% (72)
| Dayl4-21 20.8 20,7 (100) 19.1* (92) 10.5%* (50)
Day 4-21 443 4.2 (100) 43.097) | 269+ (61)
BT O : : :
Mean pup weight per litter ®
Day 1 ' 64. | 660103 6.5(102) 6.1% (95)
Day 4 (precull) 92, | o7qesy | e1e9 | 7734
Day 4 (postcul) 9.3 9.7 (104) . 9.2 (99) 7.6%% (82)
Day 7 15.3 15.8(103) | 153(100) 11.6%* (76)
Day 14 Bs | 34200 33.1 (89) 23.9% (71)
| Day 2! s 1 o sssaom | ssiow | ssaeen |
. November 1995 30, P
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Reproduction Study (83-4)

Data taken from pages 206-213 and 270-273, MRID No- 433786-01.

*Number in parenthesis is the percent of control calculated by the reviewer.

*»< 0,05, **p<0.01

Nove_mber 1995
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TABLE 11. CONTINUED
Observation/study time Controls 500 ppm 1500 ppni 5000 ppm
ey e S _—
Fy, Litters (continned)
Mean pup weig_ht gain per litter {(g)
Day 14 2.8 311D 2.7 (96) 1.6%* (57)
Day 4-7 6.0 6.1 (102) 5.9 (98) 4.0%* (67)
Day 7-14 18.1 18.4 (102) 17.8 (98) 12,2%% (67)
Day 14-21 20.8 21,1001 20.0 (96) 12.4%* (60)
Day 4-21 45.0 45.6.(101) 43.8 (97 . 28.6%* (64)
. ‘ F, Hitters '
Mear.i pup weight per liteer (g)
Day 1 | 63 6.4 (102) 6.3 (100) 6.2 (98)
Day 4 (precul) 8.7 88(101) | 89102 L7890 .
Day 4. (postcull) 8.7 88(101y | 8.9(102) 7.8 (90)
| Day7 14.2 13706 | 14.2(100) 11.3%* (30)
Day 14 31.2 30.3 (57) 30999 | 23.9=an E
. Day 21 | 50.8 49.2 97) 49.6 (98) 34,77 (68)
|| Mean pup weight gain per liner (g) | R
Day 1-4 - 24 2,4 (100) 2.6 (108) 1.6* &7
Day 4-7 5.3 4.9 (%) 5.3 (100) 3.5% (66)
Day 7-14 17.0 16.6 (98) 16.7 (98) 12.3%% (72) -
Day 14-21 19.6 18.9 (96) 18.7 (95) 10.74* (55)
Dayea 126768




IMEPIQUAT CHILORIDE]

Reproduction Study (83-4)

TABLE 12. DEVELOPMENTAL MILESTONES IN OFFSPRING DURING LACTATION

Obsczvationftimc Controi _ 500 ppm 1500 ppm 5000 ppm
F,, Litters
Pinna unfolding/day 4 310/330° (94) | 2861298 (96) | 3301343 96) -| 157/234%* (67)
Auditory canal opening/day 13 | 188/190(99) | 174/183%(95) | 191/192(99) | 88/136%* (65)
Eye opening/day 15 190/190 (100), | 182/183(99) | 18719297y, | 102/136%* (15)
Gripping reflex/day 13 1907190 (100) | 182183 (99) | 182/192(100) | 135/136 (99)
Acoustic startle/day 21 190/190 (100) | 1B3/183 (100) | 192/152(100) | 136/136 (100)
Pupil constricion/day 20 1897190 99) | 182183 99) | 192/192(100) | 1347136 (99)
Fy, Litters
Pinna unfolding/day 4 320/355 (93) | 321/324%* (99) | 3301338+ (98) | 236/326%* (72) ||
Auditory canal opening/day 13 |  194/199 (97) 1867191 (97) | 190189 (99) | 141/193%* (73)
Eye opening/day 15 189/199 (95) | 191/191%* (100) | 189/190% (99) | 141/193%= (73)
Gripping reflex/day 13 199/199 (100) | 191/191(100) | 190/190 (100) | 1817193** (54)
Acoustic startle/day 21 199/199 (100) | 1911191 (100) | 1907190 (100) | 193/163 (100)
Pupil constriction/day 20 199/199 (100) | 190/191(99) | 18/190(99) | 1841193+ (95)
|  F, Litters ' '

Pinna unfolding/day 4 2551274 93) | 215244 88) | 260186 91 | 182197 92)
Auditory canal opening/day 13 | 162169 96) | 140/159*(88) | 1701180 94) | 105/130** (81)
EBye opening/day 15 - 168/169 (99) . | ‘152/159% (96) | 159/180%* 38) | 116/130%% (89)
Gripping reflex/day 13 169/169 (100) | 159/159(100) | 180/180 (100) | 126/130* (97)
Acoustic startie/day 21 169/169 (100) | 159/159(100) | 180/180(100) | 130/130 (100)
Pupil constriction/day 20 - 169;169 (100) | 15815909) | 179/180(99) | 128/130 08)°

Data taken pages 214 215, and 274, MRID No. 433786-01.
“Number of pups reaching the stage/number examined; m.u:nbers in parenﬁ:cs;s is the percent reachmg the stage

*p<0 05, **+p<0.01
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[MEPIQUAT CHLORIDE] - "~ Reproduction Study (834)
4. Necropsy results.
a. Organ weigﬁt - Organs of the pups were not weighed.
b. Pathology -

Macroscopic examination - There were no statistically significant increases in
incidences of gross lesions in the pups exposed to the test material. The pup
and litter incidence of dilated renal pelvis was significantly (p <0.01) decreased
in low- and high-dose Fy, litters relative to controls; the incidences were

" decreased in low- and high-dose Fy, and Fz litters, but not mgmﬁcantly

HI. DISCU SSION

, Groups of 25 male and 25 female Wistar rats were fed meplquat chloride in their diets
at concentrations of 0, 500, 1500, or 5000 ppm for 10 weeks (F,) or 14 weeks {Fp
before mating, and during mating, gestation, and lactation. The F, parents were rnatcd
a second time 2 weeks after- weamng the first httcr

A. SYSTEMIC TOXICITY

Feeding of mepiquat chioride produced no treatment-related effects on mortality, but
clinical signs indicative of neurological impairment were observed. Tremors and
hypersensitivity occurred in 270% of the high-dose F, and F, dams, but only during
lactation showing the transient nature of this effect. In addition, treatment-related
decreases in forelimb and/or hindlimb grip strength cccurred in high-dose Fj or F,
dams during lactation. The transient nature of the effect occurring during lactation
could be due to the increased consumption of test material, averaging 625.1 to 715.2
- mg/kg/day during lactation days 7-14 compared with 433.3 to 485.8 during the
‘gestation periods. A statistically significant decrease in hindlimb grip strength was
‘observed in high-dose males, but the statistically significant increase in hindlimb grip
_strength observed only in low-dose Males is not considered to be treatment related.
There were no statistically significant effects on cholinesterase activity in the plasma,
erythrocytes, or brain in male or female rats fed meplquat chloride.

Mean body welghts and body weight gain showed statlst.tca]ly significant decreases in
high-dose Fj and F, males and females at different times during the treatment period.
Mean body weights in the F, males were decreased by 10-11%, compared with
controls, throughout the 29-week treatmient period, and overall body weight gain was
reduced by 13 or 14% during the premating period and the entire 29-week treatment
period. During the premating period, the reduced body weights and weight gain in
high-dose F; female rats did not achieve the levels seen in the males and are not
considered to be biologically significant, as body weights were reduced by only 7% or
less and weight gain by 11% or less. In addition, there were no biologically significant
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- females lost weight during this period. The high-dose ¥, pups gained only about 60%
as much weight as the corresponding controls during lactation and weighed only about
one-half as much as controls at the beginnmg of the prematmg period. Compensatory
growth in the F; adults was apparent by the gradual increase in body weights such that,
at the end of the premating period, overall body weight gain in high-dose F; males was
only 15% less tharn that of controls and was slightly increased (102%) in high-dose F,
females relative to controls. The same effect on body weights and weight gain was
seen in lactating F; dams and the F, pups as seen in the F, dams and Fy pups. In
addition, the significantly slower growth rate seen in F; and E, pups maybe due to the
weight loss of the dams during lactation; howevcr, direct toxicity of the test materia}
cannot be ruled out.

Decreased food -consumption accounted for part of the reductions in body weight gain
observed in F, and F, animals during the premating period, as evidenced by a slight
changes in food efficiencies. During the lactation period when F,, and F, dams failed
to exhibit a net weight gain, food consumption was reduced by only 21 to 23%
compared with that of controls. These resuits suggest that the reduced body weight
gain was due to a toxic effect of the test material as well as the reduction in food

. consumption.

Mepiquat chioride had a profound effect on body weight gain especially in the lactating
adult animals; consequently, the effect on growth of the pups is considered to be a
result of the debilitating effect on the dams as well as to direct systemic toxicity (when
the pup begin to eat the food) rather than reproductive toxicity. Between day 1 and 21
p.p.. body weight gain was so severely affected that the F; and F, pups weighed only
‘64 to 68% as much as controls and gained only 61 to 64% as much weight as the

~ controls. Delays observed in the developmenial milestones of high-dose F, and F,

pups included unfolding of the pinna, opening of the auditory canal and eyes, and the
gripping reflex. Because of the profound effect on weight gain in the high-dose pups,
these effects are considered to be due to the retarded growth of the pups rather that to
toxicity of the test material. '

No treatment-related effects occurred in the urinalysis parameters. Changes in clinical

chemistry parameters were not dose-related (decreased serum alanine aminotransferase

activity in low-dose F, females), were not biologically significant (decreased serum
creatinine levels in high-dose F, fémales and decreased serum globulin levels in hxgh-
dose F, females), or were due. to unknown causes or to reduced weight gam (decreased
~ serum alanine aminotransferase acmnty in high-dose F, males).

Effects observed at necropsy mcluded statistically significant reduzed absolute or-
relative weight of the liver and/or kidneys in high-dose males and femaies. There were
no accompanying gross or ricroscopic lesions in these-organs. However, the
incidence and/or severity of lipid storage in the liver was significantly (p<0.01 or

- 0.05) decreased in high-dose animals of both sexes and generations. The study authors
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attributed the decreased in lipid storage to a “catabolic nutritional’situation.” The
decreased organ weights may be due to the decreased terminal body weights and not to
a direct toxic effect of the test material.

The lowest-observed-effect level (LOEL) for systemic effects is 5000 ppm (499.3
mg/kg/day for males; 530.0 mg/kg/day for females) based on impaired neurological
function, decreased body weight and body weight gain of the adult males and females,
and retarded growth of the F, and F, pups. The corresponding no-observed-effect level
(NOEL) is 1500 ppm (146.6 mg/kg/day for males and 162.0 mg/kg/day for females).

B. REPROQDUCTIVE TOXICITY

There were no statistically significant effects on reproductive indices for either F, or F,
generation parents, There was a significant decrease (20/25, p <0.05) in the number

of high-dose F, males with proven fertility during the first mating; however, the male
fertility index (80 vs 100% for controls) was not significantly decreased. The fertility .
of all high-dose F, males was proven during the second mating and the decrease noted
for ¥; males did not achieve statistical significance, suggesting that the decrease
-observed during the first mating was not treatment related. Furthermore, the historicat ~
control data showed that male fertility indices ranged from 80 to 100% in 31 studies.
Fertility was reevaluated and confirmed for all but one F, and one F, female, both in
the 500-ppm group, further showing the lack of a treatment.related effect on the
reproductive indices. The duration of gestation was significantly (p <0.01 or 0.05)
decreased for high-dose F, dams during the first and second mating. The range for
historical controls was 21.7 to 22.5 days compared with 21.6 and 21.5 days for high-
"dose dams during gestation for F,, and F,, litters, respectively. Because the values for
the treated animals were below the rangé of historical controls, the shortened gestation
period maybe a treatment-related effect, but it is not considered to be blologlcally
'51gmﬁcant There was no effect on the duration of gestation for F; dams

Absolute weights of reproductive organs {testes and_cpididymides)_ in F, male rats were
sitnilar to those of controls, but the relative weights at the high dose were significantly.
elevated; whereas in high-dose F male rats, the absolute weights of the testes and ~
epididymides were significantly reduced and the relative weights were elevated. The
changes in absolute and relative weights were probably due to statistically significant
reduced terminal body weights and not to a toxic effect of the test material.

Feeding of mepiquat chloride to male and female rats did not cause reproductive .
toxicity; therefore, a LOEL cannot be established; the NOEL is > 5000 ppm.

C. STUDY DEFICIENCIES

~ There were no_r10‘i:¢wortl1j,r deficiencies in this study.
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3.4 Reproduction

ACCEPTANCE CRITERIA |

" Technical form of ibe active ingredient tested.

1.
% 7 Allesst 20 males and sufficient females 10 yieid 20 pregnant dose group
3._m1{m!m13mmpaandaconmL :
. % X At the high dose, parental toxicity i observed (or a limit dose is given. 1,000 myky/day).
$7_Z. At the iw dose, no reproductive effects are observed. . | |
5.*____,7 Analysis for test matenal stability, homogeneity aind concentration in ddsing medium

7. e~ P, animals 8 wacks oid st the suart of the study. Sioks. ' .
8. ZZ Dosing is continuous starting with the P, animals uaul an individusl animal is sacvificed,
9. _2 Mating is | male to | female.

10. _7 . The mating period is zot more ihan 3 weeks.

11 At least two generations are bred,

12 77, individua! dsily observations.

13. 7 Individual body weights. -

14. _____; Individual food consumption.

15. 7/ Individual liter cbservations, g

16. ¢ Individual litter weights (pup weights) at birth a8d on days 4, 7 (optional), 14 snd 21 .
170 Secrifice schedule, all mating males immediately after last mating, ail breeding femaies

immediately after weaning last litter, all snimals ‘sot asad for breeding immediately after
wesning S - '
18« - Nestopsy on sil animisls L _ - .
195, Histopathology of reproductive orgats from all animais o8 the high dose and control P, and
' ~ F, animais selocted for mauag Animals from ali other dosing groups if histological effects
sre observed ot the bigh dose. ' ' , R _

20.* Histopathology of sll organs with gross lesions.

N

Criterls marfed with 2 * are supplemental and may 20t be required for every sudy.



