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8UBJECT: Mepiguat Chloride: Review of the Followmng Studies:
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Carcinogenicity
Rereg. Case No. 2375 ‘Chemical Code No. 109101
CAS Reg. No. 24307-26-4 Tox. Chem. No. 380 AB
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Health Effects Division (7508%Q) '
Xarl P. Baetcke, Branch Chief ‘5 dfé{_
Toxicology Branch I _ _ .é/ 5Vﬁ
Health Effects Division (7503C) : :

TO: Mark Wilhite/Patric Dobak, PM 51

Accelerated Reregistration Branch.
Special Rev1ew and Reregistration DlVlSlOn (7508W)

Toxlcology Branch I/HED has completed an evaluation of the fol-
lowing studies:

Guideline No. MRID No. DP Barcode Acceptability
g2-1(a) 42412102 D183221 ' ¥
g2-~1(a}) 42412101 D183221 .
82-1(b) - © 43264401 D205089 R
83-1(a) | 43264402 D265089 Yes
83~1(b) 41488105 - D216220 . Yes *
83~1 (b} 43264403 D205089 Yes #%
83-2(b) 43264404 D205089 Yes

B This is a 4-week range~finding study with rats which was not
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inecluded as an APPENDIX in the review of 'the 2-year rat
feeding study (MRID 43264402).

EE This.is a 3-month range-finding study with mice which was
‘not reviewed separately. A brief review of this study was
included as an APPENDIX A in the review of the rnouse '
carcinogenicity study (MRID 43264404)

BEE This is a 4-week range-flndlng study with dogs which was not
revieved separately. Findings observed in this study were
inecluded, .at- appropriate points, in the review of the l-year
dog feedlng study (MRID. 43264403)

* In this 1-year dog feedinq study, 3 doses .of Mepigut Chlo-
ride were tested, but a definitive NOEL was not determined.
Another l-year feeding study with one high dose of Mepiquat
"Chloride (**) was, therefore, conducted 3 years later. Con-
‘sidered together, these studies satlsfy the guideline re-
quirements for a chronic . oral study in dogs (83-1b).

Results obtained in the above studies are summarlzeg below.

HRID 43264402 - In thlS study, Wistar strain rats, 20/sex/dose,.
were fed Mepiquat Chloride in the diet for 24 months at the fol-
lowing levels: 0, 290, 2316 and 5790 ppm (active ingredient).
These -levels were egquivalent to 0, 13, 106 and 268 mg/kg/day,
respectively, for males and ¢, 18, 146 and 371 mg/kg/day, regpec-
tively, for females. Treatment-related findings, observed only
in the hlgh-dose group, were: (1) .Decreased body welqhts and
body weignt gains for males and females; (2) Increases in urinary
crystals for males; and (3) Pathological changes in the adrenal

. cortex (foci, vacuclated cell foci, hemosiderin pigment and

. nodular hyperplasia) in females. Based on these Tindings, the
systemic NOEL is 2316 ppm {(mg/kg/day: 106 for males and 146 for
femaleg) and the systemic LOBL is 5790 ppm (mg/kg/day: 268 for
males and 371 for females)., This study is classified as Accept-
able (Core-Minimum} and satisfies the guideline requirements for
a chronic feedlng study in rats (83-1a). .

HRID &1488105 and 43264403 - In these Studies, beagle dogs, 6/dex
/dose, were fed Mepiquat Chloride in the diet for 12 months at -
the following levels: 0, 200, 600 or 1800 ppm (MRID 4148810S5),
and 0 or 6000 ppm {(MRID 43264403). These levels were equivalent
to 0, 6.3, 19.9;, 58.4 and 170.0 mq/kg/day, respectlvely Treat-
ment- related effects, observed only in the high-dose (6000 ppm)
males and females, were: {1) Salivation; (2) Early mortality (ona
female was sacrificed moribund on study day 17); {3} Kidney vac-
uolization; and (4) Increaséd hemosiderin storage in spleen: )
(males only). Salivation (an indicator of impaired neurological
functions) occurred in all dogs at 2 hours after each feeding and
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~lasted for 4 hours.  The moribund dog showed signs of impaired
neurological functions (weakness and ataxia of the hind legs,
lateral position, and extension spasm), abnormal body temperature
(no detaits), stomach lesion, lung focus and cyst in the pituita-
ry gland. Based on these findings, the systemic NOEL for mzle
and female dogs is 1800 ppm (58.4 mg/Xg/day) and the systemic
LOEL is 6000 ppm (170 mg/kg/gay). Considered singly, the study
with 3 dose levels (MRID 41488105) is classified as Acceptable
and the study with 1 dose level (MRID 43264403) is classified as
Supplementary, and neither study satisfies the 83-1b data re-
quirement. Congidered together, the study (MRID 41488105 and
MRID 43264403) is Acceptable {(Core-Guideline) and satisfies the
guideline requirements for a chronic oral study in dogs (83-1b).
The Flagging Criteria Statement [6(a)(2)] was submitted because
of the neurotoxic effects observed in dogs fed 6000 ppm (170
ng/kg/day) of Mepiguat Chloride,

-

MRID 43264404 - In this carcinegenicity study, B6C3F1l/CrlBr mice,
50/sex/dose, were fed Mepiguat Chloride in the diet for 24 months
at the following levéls: 0, 500, 2000 and 7500 ppm (active
ingredient). These levels were equivalent to 0, 74, 297 and 1140°
mg/kg/day, respectively, for males and O, 85, 328 and 1348 mg/kg/
day, respectively, for females. There were no treatment-related
effects of Mepigquat Chloride administration on all of the para- .
meters examined. Based on these findings, the systemic NOEL is
7508 ppm {(mg/kg/day: 1140 for males and 1348 for females).

Mepiquat Chloride was not carcinogenic in this study. Because B
there were no treatment-related findings, Mepiquat Chloride was
not administered at the MTD (maximum tolerated dose). However,

. the high dose (7500 ppm) was sufficient to assess carcinogenicity
since the limit dose of 1000 mg/kg/day was exceeded.

This study is classified aé.Acceptéblé {Core-Minimum}, satisfying‘
the guideline requirements for an oncogenicity (carcinoegenicity)
-study in mice (83-2b). '

Special Review criteria (40 CFR 154.7): None -
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EPA Toxicologist: Krystyna K. Locke \Q-Q,LOCLLa , Date Qﬂ‘lQ&
Review Section I , Toxicology Branch I__ - (7509¢)

FPA Secondary Reviewer: Roger L. : ¢ Date 2/4/9;
Review Section I_, Toxicology Branch I __ (7509C) T

DATA EVALUATION RECORD

STUDY TYPE: Chronic Oral Toxicity (feeding) ~ Dog; OPPTS
870.4100 [§83-1 (b)] ,

DP_BARCODE: D205089 ' ' SUBMISSION CODE

| : 8469238
P.C. CODE: 105101 TOX. CHEM. NO.: 380 AB
TEST MATERIAL (PURITY): 56.05% REREG. CASE NO.: 2375

of Mepiquat Chloride in water
SYNONYMS: Pix; Reg. No, 85 559

CITATICON: Mellert, W. (1994) Supplementary Study of the Toxicity
of Mepiguat Chloride in Beagle Dogs ~ Administration via the Diet
Over 12 Months (BASF, CGermany):; Report No. 33DO001/52001; May 5,

1994. MRID 43264403 ~ Unpublished :

SPONSOR: BASF Corporation, Agricultural Chemicals Group,
Research Triangle Park, NC

EXECUTIVE SUMMARY:

In a chronic toxicity supplementary study (MRID 43264403),
mepicguat chloride, 56.05% a.i.(w/w) in water, was administered to
6 beagle dogs/sex/dose in diet at dose levels of 0 and 6000 ppm
{170 mg/kg/day) for 12 months. The following effects wers
obsexrved in the treated group: salivation in all dogs; early
mortality (one female was sacrificed moribund on study day 17);
kidney vacuolization in 4/6 males (controls: 1/6) and 5/6 females
{(controls: 2/6); and increased hemosiderin storage in spleen of
male dogs. Salivation (an indicator of impaired neurological
functions) occurred at 2 hours after each feeding, was slight at
first, moderate to severe during the next 4 hours and then grad-
ually disappeared. The moribund dog showed weakness and ataxia
of the hind legs, lateral position, extension spasm,- abnormal
body temperature (nfo detailsj, stomach lesion, lung focus and
¢yst in the pituitary gland. The kidney vacuolization was mini~
mal (grade 1) to slight (grade 2) in the treated dogs and minimal
in the controls. The hemosiderin storage in the spleen of the
male dogs showed a higher intensity in the treated group (grade

1) than in the controls (grade 2),.

This study should be considered together with an earlier study
(MRID 41488105) in which 3 dosaes of mepiguat chloride were tested
(200, 600 or 180C ppm, equivalent to 6.3, 19.9 or 58.4 mg/kg/day,
respectively), but in which a definitive NOEL was not determined.
Based on both studies, the LOEL for males and females is 6000 ppm
{170 mg/kg/day) and the NOEL is 1800 ppm (58.4 mg/kg/day), and



Hepigquat Chloride - Chronic Oral study 83-1(h)

the guideline requirement for a chronic feeding study (83~1b) in
dogs is satisfied. By itself, the current study is classified as
Supplementary and does not satisfy the 83-ib data requirement.
COMPLIANCE: Signed and dated GLP, Quality Assurance, Data Con-
fidentiality and Flagging statements were provided. This study
was conducted in accordance with the OECD Principles of Good
Laboratory Practices (Paris, 1981} and does not meet all of the.
requirements for 40 CFR 160, Good Laboratory Practices, in the
following way: the stability of the test substance was not fully
confirmed according to the GLP Guidelines. The Fiagging Criteria
Statement [6(a) (2)] was submitted because of the neurctoxic
effects observed in dogs treated with 6000 ppm (170 mg/kg/day} of
mepiquat chloride. '

b
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Chloxide ' Chronic Cral Study 83«1(h)

I. MATERIALS AND METHODS

A. MATERIALS:

1.

2.

Test Material: Mepiquat Chloride
Description: 3aqueous solution ’ .
Lot/Batch #: 91-2 PCP 01826 '
Purity: about 56.05% a.i. (w/w} ‘
Stability of compound: Stable throughout the study
at room temperature
CAS #: 24307-26-4

Vehicle and/or positive control: N/A
‘Test animals: Species: Dog '

Strain: Beagle )

Age and weight at study initiation: 6-9 months; 11.6
(9.7-13.5) kg, males and 10.3 (8.4-12.4) kg, females.
Source: BASF Breeding Unit _ R
Housing: Singly, in kennels with a. floor area about 9 m?
Diet: Dog maintenance KLIBA laboratory diet 335,

obtained from Klingentalmuhle AG, SwitzZerland.

Water: Blended water (fully demineralized water adjusted

with drinking water to about 2° German hardness) vas
available ad libitum, ' '
Environmental conditions: Temperature: Not reported.
Humidity: Not reported,
Air changes: HNot reported.
Photoperiod: "Natural day/night
rhythm, with additional
artificial light as required
_ - during working hours®.
Acclimation period: 5 days. : '

B. STUDY DESIGN:

1.

2.

In life dates - start: January 27, 1992
.= end: - January 26-28, 1993 (Necropsy days)

Apnjimal assjgnment

Animals were assigned randomly (randon number generator)
to the test groups as is shown in TABLE 1. . The secondary
criterion for the randomization was an approximately
equal mean body weight in the individual groups.

+



Hepiquat Chloride o Chronic Oral Study 83-1(bj.

TABLE 1: STUDY DESIGN

Test Group | Conc. in Dose to Main study Interim Sac.
- Diet animal 12 months § __ months
| - (ppm k) . s
(ppm) (mgi 9 male | female | male female
f—— = R . s
Control 1) 0 6 .8 - -
Low (LDT) - - - - - . -
Mid (MDT) - - - - - -
High (HDT) 6000 - 170 s | s - | -

#  Actual values; mg/kg of body welgnht/day.

3. Dose selection rationale: Doses selected for this study

were based on the results of two feeding studies with
male and female beagle dogs: a 12-month study (dated
1982; MRID 41488105) and a 4~week range-finding study :
(dated 1394; MRID '43264401). 'In the l2-month study, the
only effect observed at the 1800 ppm dose (58.4 mg/kg:;
HDT) was a very slightly increased iron pigment storage
in the spleen and liver of the male dogs. In the 4-week
study, salivation after feeding was observed in all dogs
(2/sex/group) at the 6000 ppm dose (185 mg/kg; LDT) and

. salivation and death at the 12000 ppm dose (308 mg/kg:
HDT). 1In general, salivation started at 2 hours after
feeding and continued for 2-4 hours. Based on these
findings, a dose of 8000 ppm was initially selected for
the current 12-month supplementary study. However,
following the death of 3 dogs on treatment day 1, the
study was started again 5 days later (on January 27, ..
1992) with 3 new (replacement)- dogs and a lower dose of
6000 ppm (170 mg/kg/day).

The 4-week range-finding study (No. 30D0112/85109; MRID
43264401) was conducted during October 8§-28, 1991 and the
report was completed on May 5, 1994. The. test material
used in this study was an agueous solution of about 57.2%
(w/w) of mepicquat chloride (Batch No. WW 262/CP 1490).

Diets were prepared daily by mixing powdered feed pellets
(350. g) with drinking (tap) water (350 mL) immediately
before administration to each dog. Appropriate amount of
mepicquat chloride was added to the powdered pellets and
and this mixture was ugually prepared once a week. The
pellets and the powdered mixture were stored at room
temperature. Homogeneity and stability of mepiquat chlo-
" ride in the diet, and concentration of mepiquat chloride

4
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5.

Chloride ’ Chronic¢ Oral Study 83-1(h)
in the dosing solution were not determined in this study.

Statistigs - Means and standard deviations were cal-
culated for the food consumption, body weight, hody

weight change and the intake of the test substance data,
Body weight, body weight change, hematology and clinical -
chemistry data were alse analyzed using the Mann-Whitney
U-test.# The urinalysis data were evaluated by the
Fisher’s exact test.# Body weights at the termination

of the study and absolute and relative (organ/bedy weight
ratios) organ weights were analyzed by the Wilcoxon
test.##

# Siegel, S. (1956): Non-parametric statistics for
the behavioral sciences. McGraw-Hill New York.

## Hettmansperger, T.P. (1984): Statistical inference
based on ranks. John Wiley and Sons New York.

C. METHODS:

‘1.

Observations:

Animals were 1nspécted once daily (several times when

. signs occurred) for szgns of toxicity. A check was made

3-.

4.

for any dea als twice a day on Mondays
through Frldays and once a day on weekends and holidays,
During the study days 1-90, the dogs were examined for
salivation 4 times a day (before feeding and at 2, 4 and
6 hours after feeding) generally each working day. From
study day 51 onward, this examination was carried out
generally at weekly intervals.

"Body _weight:

Animals were Weighed waekly.
Food consum an pound - ntake'

Food consumption for each animal was determined and mean
daily diet consumption was calculated as g food/animal/
day. Food efficiency was cal¢ulated for each test group
every 4 weeks on the basis of body weight changes and the
total amount of food consumed during this period. Con-
pound intake (mg/kg of body weight/day) values were cal-
culated weekly as averages from the food consumptlon and
body weight data.

thalm xaminations

ALl dqgé were examina@ before the start of the .study and

5
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Hepigquat Chloride

Chronxc Oral Study 83~1(b)

at the end of the treatment period, using a KOWA-RC 2

fundus camera.

5., Blood was colliected in the morning for hematology and
clinical analyses, from all animals (fasted), as follows:
3 days before the beginning of treatment and 51, 186 and .
361 days after treatment. The CHECKED (X) parameters were

examined.

a. Hematology

Hematocrit {HCT)#*

Hemoglobin (HGB)»

Leuvkocyte count (WHC)=*

Erythrocyte count (RBC)* -

Platelet count#

Blood clotiing measuréments#
{Thromboplastin tima)

# {Thromboplastin time}
(Clotting time)
(Prothrcmbin‘time)

Kb B M BB

E R

Leukocyte differential count»
Mean corpuscular HGB (HCH) .
Mean corpusce. HGB conc. {MCHC)
Hean corpumc. volume ({MCYV)
Reticulocyte count

* Required for chronic studles based on Subdivision F Guidelinesn

-# Partial
k. Clinical Chemistry
X ELECTROLYTES X “OTHER
X ] calcium* X | Albumin#
X i Chloride* X | Blood creatinine#*
Magnesium X | Blood urea nitrogen*
X { Phosphorus* X { Total Cholesterol
¥ | potasgsium¥* X { Globulins
X § Sodium#* X } Glucose* _
X | Total kilirubin
¥ | Total serum protein (TP)+*
X ENZYMES X | Triglycerides
X Alkallne phogphatase (ALX) Serum protein
" ¥ Cholinesterase (ChE) - electrophores

Creatine phosphokinase

Lactic acid dehydrogenase

(LDH)

X { Serum alanine amino-

transferase {(also SGPT}*

X { Serum aspartate amino—.
transferase (also SGOT)*

Gammg glutamyl transferase )

{GGT)

Glutamate dehydrogenase.
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Chronic Oral Study 83-1(b)

* Required for dhronic studies based on Subdivision F Guidelines

6. Urinalyses

Urine was collected overhight from all animals (fasted) 4

days before treatment and after 92, 184 and 359 days of

treatment. The animals received about 500 ml of drinking
water overnight. The CHECKED (X) parameters were examined.

X 2.4 "

X { Appearance*. X | Glucoge*

X { Volume* K X | Ketones*

X { Specifi¢ gravity#* X | Bilirubin*

X { pH - x* | Bloods

X | Sediment (microscopic)* | X | Nitrate

x Proteint: . X |} Urobilinegen

* Required for chronic studies
7. Sacrifice and Pathology:

- All animals in the study were subjeéted to gress patholow
gical examination and the CHECKED (X) tissues were

collected for histological examination.

in addition, were wejghed.

o =

The (XX) corgans,

-

X DIGESTIVE SYSTEM | X CARDIOVASC. /HEMAT. X HEUROLOGIC

: Tongue - X Aortaw XX § Brainv

X Salivary glanda¥ X Heartw X Periph.nerve*

X Esophagua* X Hone marroww b 4 Spinal cord (3

X Stomach* X Lynph nodeg* : levels)*

X Duodenum* X | spleen* X Pituitary»* :

X Jejunum#* X Thymua* X Eyes (optic n.)*

b4 Ilaum* . i

X Caoum* - UROGENITAL

X Coleon* XX | Kidneys+*+ : GLANDULAR

X . | Rectum* X Urinary bladderwv . XX | Adrenal glanaw

XX } Liverst : %X | Testes*t ; Lacrimal gland

X ] Gall bladder* " Epididymides’ b4 Mammary gland”

X Fancreag* b4 Proatate XX | Parathyroids*'

: seminal vesicle XX § Thyroidax*
RESPIRATORY XX | ovaries*’

X -y Trachea* b4 Uterus*

X | Lung* " OTHER
Nosa X Bone* : )
FPharynx X Skeletal muscle*
Larynx X Skin* :

) X All gross lemions
. ) and masgan® ]

*. Required for chronig studiés bagad on Subdivisién

organ weight required in chronic studies. .
™ organ weight reguired for non-rodent studies.

7
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Hepiquat Chloride Chronic Oral Study 83-1i(b)

All of the above tiggues weie examined.

II. RESULTS:
A. Qgge:zeziége

1. Toxicity - Salivation was obsérved in all treated dogs.
In general, slight salivation occurred at 2 hours after
each feeding, became moderate to severe during the next 4
‘hours and then gradually disappeared. Other toxic signs
were not observed.

2. Mortality -~ One female dog in the treated group was
sacrificed moribund on study day 17. This dog showed
weakness and ataxia of the hind legs, lateral position,:
extension spasm and subnormal body temperature on study
days 7, 1l6 and 17.

Body welghg was not affected by treatment. These data are
summarized helow, .

TABLE 2: BODY WEIGHT CHANGES.(kq)

Test material (ppm) -0 6000 0 ‘ 6000

Study Days Males . Females

0-28
28-63
63-91
91~154 -
154~259 ‘ :
259-3386 : -
336-364 -

0'
0.

<
L[]
=1

oo
L[ ]

S VIR RS AT

COOOOLO
WWik Mg W

L T T

0
)
0
0
c

O00O0O0Q

s 4 & B

-
-
-
-
L]
- -
-

This table is based on TABLES 049-054, pages 112-117, . of the
submitted report (MRID 43264403)., (- } Slgn before a number
denotes we1ght loss, wWhereas the remaining values represent
weight gains.

C. Food consu lon and compo take _

1. Fpod consumption was not affected by treatment. Male
dogs in the control and the 6000 ppm groups consumed all
of their food every day aurlng the study. In the case of
the female dogs, decreases in the food consumption were

observed in both groups. at various tlmes during the study,

- as. follows:

///



Mapiguat Chloride

Hepiquat chlorideée (ppm): 0 : €000
Percent of daily ration :
consumed 84-38 86-38
Total number of study '
days involved . 108 - 81
Days when decreases :
were cbhserved 79347 “0~315

Chroaiec Oral Study 83-1(¢b)

2. Compound consumption =~ The group mean. intake of mepiquat
chloride was reported for the 7-day pericds during the
entire study. These data are summarized below.

TABLE 3: GRCUP MEAN INTAKE OF MEPIQUAT CHLORIDE (mg/kg b.w./day)

The above decreases in the food consumption were
statistically insignificant. The numbers of the female
- dogs affected in the control and the 6000 ppm groups

were 2 and 4, respectively.

The above data are based on TABLES 002-042, pages 65~
165, and on TABLES A 049-094, pages 265-310, of the

submitted report (MRID 43264403).

Mepiquat chloride (ppm) : 6000

Study Days ) Males Females
g 188.4 186.2

14 185.6 . © 196.8

49 181.1 . 193.9
105 169.4 : ' 183.1
161 161.7 172.6
217 . 156.3 ‘ 164.2
273 .159.4 - 163.9"
329 159.4 165.2
357 162.5 169.8
0=-357 166.4Q 173.0

0~357

Males and Females

170.0

This table is based on TABLES 056~061, pages 119~124, of the

submitted report (MRID 43264403).

3. Food efficiency was not -affected by mepiquat chloride.
The mean food efficiency values, determined at 4-week
intervals, varied considerably within one group and -

Regarding the food efficiency from day 0

to day 363, reduced values were obtained for both the

- between groups.

s



Mepigust Chlorxide Chronic Oral Study 33-1(b)

control and the treated dogs. These data are summarized
below.

TABLE 4: - FOOD EFFICIENCY (Group Means)

Mepiquat chloride (ppm) : -0 _ _ 6000
Study bays Males  Females Males  Fenmales
0=-27 3.1 7.1 2.0 5.1
56-83 2.0 3.1 4,1 3.1
168«195 3.3 2.2 3.3 5.5
224251 0 - -1.1 0 1.0
280~307 0 1.0 0 2.1
336~363 . -3.3 -3, 4 ~-2.2 ~-2.2
0~363 0.9 1.5 1.3 1.8

This table is based an TABLE 055, page 118, of the submitted
report (MRID 43264403)

D. Qphggalmosoop;g gggmlnation revealed no treatment~related

effects in the male and female dogs.

E.  Blood work

l.

.2'

Hemaktology -~ Mebiquat chloride had no effect on all
hematological parameters examined in the male and
female dogs.

inical emistry - ‘Mepiquat chloride, at all doses

tasted, had no effect on ollnlcal chemistry.

F. g;ina;ysis,were not affeoted by mepiqnat'chloride.

G. Ba

d Pat_o'

Organ weight - Mepiquat chloride had no effect on
the absolute and relative organ weights in this
study. (Relative organ weight = ogran/body weight '
ratio). In the absence of macroscopic and.
microscopic findings, the 14% increase (P£0.0%) in
the absolute weiqht of the adrenals .and the 5 %
decrease (P£0.05) in the relative weight of the .
kidneys, in the tréated male dogs, _were considered
in the pathology report for this study as
incidental.

10
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2. Gross pathology = One contxol and 3 treated male dogs
had lung foci. The following findings were observed in
the treated females: lung induration and cyst in the
pituitary gland in one dog, stomach lesion and lung
focl in another dog (which was sacrificed moribund on
treatment day 17), and induration in the third dog.
According to the pathologist who examined the tissues,
all gross lesions were spontaneous in origin. This
does not appear to be true in the case of the moribund
dog. : ' '

3. Micros i atholo

a) Non-neoplastic - The only treatment-related
findings observed were epithelial vacuolization
of renal distal tuwbules in males and females, and
increased homosiderin storage in spleen of male
dogs. These and other predominant findings are
summarized below. ' '

TABLE 5: . INCIDENCE (NUMBER OF DOGS AFFECTED) OF
MICROSCOPIC FINDINGS I

Mepiquat chloride (ppm): © - 6000 o 6000
- Organ . Males ' Females

Kidneys: . .

Vacuolizatio : 1 4 L2 5
Spleen: '

Hemosiderin storage 6 6 . & 6
Livex: - . -

Hemosiderin storage’ 6 6 . ' 6 6

Pituitary gland: . :
Cyst/hematocyst 1 o 2 3

This table is based on data reported.on'pageé 441 and
442 of the submitted report (MRID 43264403).

The epithelial vacuolization noted in the kidneys was
minimal (grade 1) to slight (grade 2) in the treated
dogs and minimal in the controls. ' The hemosiderin
storage in the spleen of the male dogs showed a
higher intensity in the treated group {grade 2) than
in the controls (grade 1) and was, therefore, attrib-
uted to treatment by the testing facility. The hemo-
siderin storage in the spleen of the female dogs
(both groups} and in the liver of all dogs was mostly
of the same intensity (grade 1).

1l
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b) Neoplastic findings were not observed.

ITY. DIBCUBSICH

A. Review of the final report indicates that the design of
this supplementary study was not adequate. Since no
definite toxic effects were observed at the 1800 ppm dose
(58.4 mg/kg/day; HDT) in an earlier 12-month dog feeding
study (MRID 41488105), the aim of the current study was to
establish definitive NOEL and LOEL. However, only one
dose,. 6000 (170 mg/kg/day) was tested. There is too big a
gap between the 1800 ppm and the 600C ppm dose levels. Two
doses, like 2500 ppm (100 mg/kg/day: 4-week study, dated
1976; not submitted to EPA for review) and 6000 ppr, would
hava been a better selection. The 2500 ppm dose in the 4-
week study was the lowest dose at which toxic signs
{decreased body weight gain and food consumptlon, and

anemia) were observed. ‘ ,

B. study deficiepncies: With the exception of poor dose
selection, noted above, there are no major deficiencies in

this study. Although lactic acid dehydrogenase, gamma
glutamyl transferase and glutamate dehydrogenase were not
determined, the absence of these data does not affect the
classification of this study ({Supplementary). This study
should be considered together with an earlier study (MRID
41488105) .

12

Adf

/o



- DATA EVALUATION REPORT
MEPIQUAT CHLORIDE

~Study Type: ONCOGENICITY FEEDING - MOUSE (83-2)

. Prepared for

Health Effects Division
Office of Pesticide Programs
U.S. Environmental Protection Agency
1621 Jefferson Davis Highway
Arlington, VA 22202

Prepared by

Chemical Hazard Evaluation Group
Biomedical and Environmental Information Analysis Section
Health Sciences Research Division
Oak Ridge National Laboratory*
» . Oak Ridge, TN 37831
Task Order No. 95-07 F, G

Primary Reviewer: y
. Q S I'ﬂmI'SQD Eh D ) : Slgnamre @w-———@y C.S. &?‘LJ ga‘"\
‘ . Date {j-la-95
Secondary Reviewers: o _ , .
AF. Francis, M.S.. D.ABT. sagmmfg:ﬁ\’\iz—ﬂf- 0D . Granaiy
. | o . Date: 1{ ‘-:Z___,L‘:.f'?_s
Robert H. Ross, M.S.. Group Leader Signature: @L\*’@'—
Quality Assurance: _ ' _
Susan Chang. MLS. / : Sigoomre 4 ¢ S b o
‘ Date: it o - N

) Dlsclmmer

’I‘hc final Data Evaluation Report may have been altered by tl:u: Health Effects Division subsequent-
to signing by Oak Ridge National Laboratory personnel.

*Managed by Lockeed Martin Energy Systems, Inc., for the U. S Department of Em:rgy under Contract No.
DE-AC05-840R21400 . -



[MEPIQUAT CHLORIDE] ' Oncogenicity Study (83-2)

EPA Reviewer:’ William Greear, M. P H., D.A.B.T. ’5"“ Yot Date: 2771/~

Review Section IV, Toxicology Branch I (7509C) ' : _

EPA SectionHead: Marion Copley, D.V.M., D.A.B.T Mo M Date: . ‘l’/’{ '7'/?5

Review Section IV, Toxicology Branch I (7509C) M% 74
DATA EVALUATION REPORT

STUDRY TYPE: Oncogenicity Feeding — Mouse (83-2)
TOX.CHEM.NO: 380AB :

' P.C.CODE: 109101 | |

MRID NQ.: 432644-04 (main study); 2412101 (range-finding .study)
.IEEMAIEB,[AL: Mepiquat Chloride |

SYNONYMS: 1, 1-Dimethylpiperidinium chloride
BQLIIEQE_AMW Oral, mixed with diet
IREATMENT DURATION: 24 months

STUDY NUMBER: 80S0112/89107

SPONSOR: BASF Corporation, Agricultural Producrs Group, P.O. Box 13528, Research
Triangle Park, NC 27708-3528

TESTING FACHLITY: BASF Aktzengesellschaft Department of Tox1cology, D-67056
Ludwigshafen/Rhine, FRG -

TITLE QF REPORT: Carcinogenicity Study with Mepiquat Chloride in B6C3F1. Mice—
Administration in the Diet-for 24 Months -

ﬁjﬂ'ﬂﬁ& W. Mellert
REEQRI_ISSL]ED_ May 4 1994 (Study complctmn date}

B EXECIIIIYE_SUM In & opcogenicity study, Mepiquat Chioride was admmstered in the
diet for' 24 months to 50 B6C3F1/CriBr mice/sex/dose and for 12 months to 10 mice/sex/dose

at concentrations of 0, 500, 2000, atd 7500 ppm (active ingredient). For main group mice,
these respective doses are equivalent fo 0, 74, 297, and 1140 mg/kg/day for males and 0, 85,
328, and 1348 mg/kg/day for females, averaged over the 24-month feeding study.

November 1995 \ o . 1
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M EPZQUAT CHLORIDE] | ' o Oncogemmty Study (83-2)

'I'here were no treatment-related effects of Mepiquat Chlonde administration on group mean body
weights or body weight gains over the 24 month treatment period. There were no treatrent-
related macrdscopic or non-neoplastic microscopic pathological findings for males or females.

The NOEL for Mepiquat Chloride administered for 2 years in food is 7500 ppin for male and
female B6C3F1 rmice.

There were no treatment-related neoplastic findings for males or females reated with Mepiquat

Chloride. Thus, Mepiquat Chloride does not exhibit carcinogenic potential in a 2-year feeding -
study involving male and female B6C3F1 mice over this dose range. Based upon the lack of
treatment-related findings, Mepiquat Chloride was not administered at the MTD. However, the'
high dose (7500 ppm) for the study was sufficient to assess carcinogenicity since the limit dose
of 1000 mg/kg/day was exceeded. :

This study is classified as core-minimum, satisfying the guideline requirements for zn
oncogenicity study in mice (§83-2a).

Special Review Criteria (40 CFR 154.7) None
A. MATERIALS
1. Testmaterial: Mepiquat Chloride

Description; agueous solution
Lot/Batch No.: WW 262/CP 1490
Purity: 57.9% a.i. (w/w in water)
Stability of compound: stable for 2 years
CAS No.: 24307-26-4 -

Structure: o
() |
Y

HSC/ \CKS :

Test material was mixed with diet. Negative control group was fed diet. No positive
control was described.

3. Testanimals
Species: mouse

Strain: B6C3F1/CriBr
Age and weight at study initiation: 49 days, 20 7 -27. O g (males), 17.0-22.0 g (females)
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[MEPIQUAT CHLORIDE]

4

Oncogenicity Study (83-2)

~ Source: Charles River Breedmg Lab. Wlhmngton, MA

Housing: individually in type MII Makrolon cages with mesh wire tops
Environmental corditions:

Temperature: 20-24°C

Humidity: 30-70%

Air changes: not described

Photoperiod: 12 hour light/dark cycle
Acclimation period: 10 days

B. STUDY DESIGN

Mice (50/sex/dose in the main group, 10!sexfdose in the satellite group) were assigned
to the test groups in Table 1 in a randomized fashion.
TABLE 1. STUDY DESIGN FOR MEPIQUAT CHLORIDE ONCOGENICITY
IN MALE AND FEMALE B&CIF1 MICE -
Main Group Satellite Group -
Conc. in Pose . ' .
GDose Diet (mg/kg/day)® | No. of Animals (m $ p day)‘ No. of Animals
roup R
(ppm) . Femat
Male | Femsle | Male | Female Female ‘Male ee
! Control G 0 0 50 50 0 G- 10 10
2 Low 500 -14 -85 S0 50 3 ] 10 10
3 Mid 2000 | 297 328 50 50 314 414 10 | 10
4 High 7500 | 140 148 | so ] s 19 | 1607 | 10 10

Data adapted from pp. 24 and 39, MRID No. 432644-04.
# Due to spitlage, intake amounts are estimates

Dose selection rationale: Doscs were selected on the basis of a prem:una:y 3-month
feeding study (MRID No. 424121-01, summarized in the Appendix to this report).
There were no treatment-rejated findings for male or female BSC3F1 mice treated with
Mepiquat Chloride at 300, 900, 2700, or 8100 ppm. On the basis of these results, doses

“of Mepiquat Chioride for the oncogenicity study were chosen as 500, 2000, and 7500
" ppm (active ingredient, corresponding to inclusion levels of 864, 3454, and 12,953 ppm

of test material containing 57.9% Mepiquat Chioride, respectively). The medium and
high doses are 4 and 15 times the low dose, respectively.
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[MEPIQUAT CHLORIDE] ‘ Oncogenicity Study (83-2)
2. Dmt_nmnamnmnd_anglm

'Concemrated diet was prepared by addmg Mepiquat Chloride (57.9% w/w in water) to
ground Kliba maintenance diet rat/mouse/hamster, 343 meal (Klingentalmiihle AG,

. Kaiseraugst, Switzerland) and mixing with a BOSCH household mixer. The concentrate
was diluted to the appropriate level with diet and mixed (GEBR. LODIGE miixer) for 10
minutes.

Resu]ts -
a. I—Iomogenmty analysis - Diet was prepared thh Mepiquat Chlonde at concentrations
~of 290 and 5790 ppm and 6 samples of each diet preparation was analyzed. The
concentrations of Mepiquat Chloride ranged from 85.2%-92.0% (mean: 89.2%,
coefficient of variation: 3.12%) of the theoretical inclusion level for the 290 ppm
diet, and from 97.1%-101.8% (mean: 99.7%, coefficient of variation: 1.78%) of
the theoretical inclusion levels for the 5790 ppm- diet.

b. Stability analysis - Mepiquat Chioride stability was assessed after storage of diet
(prepared at 500 ppm) at room ternperature for 0, 11, and 32 days. Mepiquat
Chioride in diet after 0, 11, and 32 days at room temperature was 101.2%, 99.2%,
and 95.5% of the theoretical inclusion level.

¢. Concentration analysis -~ Samples of dist containing Mepiquat Chloride ar inclusion
levels of 0, 500, 2000, and 7500 ppm were prepared ot 5 dates from August 7, 1991
to July 26, 1593. The preparations were stored in the freezer and concentrations
analyzed within 10 months. Mean concentrations of Mepiquat Chloride for the 500,
2000, and 7500 ppm preparations ranged from 89.5%-98.8%, 95.8-100.2%, and
04.0%-100.1%, respectively, of the theoretical inclusion levels.

3. Diet

Animals were fed ground Kliba maintenance diet rat/mouse/hamster, 343 meal
(Klingentalmiihle AG, Kaiseraugst, Switzerland), Food and drinking water were
available ad libitum. Drinking water and food were subjected to chemical and

mlcrobwloglca] analyses. ‘

4, Statistics

The mean and standard deviation were calculated for food consumption, body weights,
- body weight changes, terminat body weights, absolute organ weights, relative organ
. weights, food efficiency, substance intake, and hematology parameters. Data for body
weights, body weight changes, and absolute and relative organ weights were analyzed
using a one-way analysis of variance with the F-test, and statistical significance was
evaluted at p<0.05. If statistical significance was established with the ANOVA and F-
test, comparisons between dose groups and conirols were performed using Dunneit’s test
(2-sided). , _
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IMEPIQUAT CHLORIDE} . Oncogenicity Study (83-2)

5. Signed and dated GLP and quahty assurance statements were present

C-MEIHQES.ANILBESHLIS

I

Observations

Mice were inspected twice a day on Monday through Friday, and once a-day on
Saturdays, Sundays, and holidays for mortality and signs of toxicity. Comprehensive
clinical examinations were performed at least once a week.

Results — Cumulative mortality (found dead or sacrificed moribund) from days 0-714 for
males treated with Mepiguat Chloride at 0, 500, 2000, and 7500 ppm was 8/50 (16%),
2/50 (4%), 2/50 (4%, and 7/50 (14%), respectively. There was no mortality for
satellite group males prior to termination. There were no treatment-related clinical signs

- for main group or satellite group males. Cumulative mortality (found dead or sacrificed

moribund) from days 0-714 for females treated with Mepiquat Chloride at 0, 500, 2000,

“and 7500 ppm was 9/50 (18%), 6/50 (12%), 9/50 (18%), and 8/50 (16%), respeciively.
There wis no mortality for satellite group females prior to termination. There were no

treatment-related clinical signs for main group or satellite group females.
Body weight

Animals were weighed prior to the beginning of the treatment period in order to assign
the animals to test groups, then at day 0, then once each week for the first 14 weeks,
then at 4 week intervals for the remainder of the treatment period, with an addtttonal
weighing at the interim sacrifice for the satellite group.

Results - For the overall study period, group mean body weights and body weight gains
for males or females in the main or satellite groups were uot statistically significantly
different between treated groups and controls (Table 2). However, on certain days
during the first year of treatment primarily at the high dose, there were statistically
significant differences in group mean body weights and body weight gains for main
group males and satellite group females treated with Mepiquat Chloride as compared to
controls (Tables 3 and 4). The body weights in main group males, although statistically
significant at certain time points, never dropped below 93% of control body weights
(Table 3) during the first year. Body weight gains in main group males during the first

_ year showed a dose response decrease in weight gain only for days 0-63 (Table 4).

Food consumption’ (g/mouse/day), food efficiency (body weight gain, (g)/food

consumption (g) per unit time X 100)}, and substance intake (mg/kg body weight) were
determined weekly for cach dose group for the first 14 weeks of the study and

“approximately every 4 weeks for the remainder of the study period.

November 1995 . ' 5
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T oid

Oncogenicity Seudy (83-2) |

" TABLE 2. GROUF MEAN BODY WEIGHTS AND BODY WEIGHT G AINS FOR MALE AND FEMALE
BSCIF1 MICE TREATED WITH MEPIQUAT CHLORIDE FOR 12 or 24 MONTHS

—

Treatment Grouprxposure Level (ppm)
Day of '
Study Group Males . Females
0 500 2000 500 2000 7500
ST = ?
0 Main | 234 23.3 23.3 23.1 19.0 5.1 19.1 18.7
(100%)° | (100%) | - (99%) (100%) | (100%) | (98%)
Sawellite | 23.8 | 236 2.6 235 | 1881 189 | 187 18.5
{99%) 99%) | (99%) (100%) | (99%) | (98%)
350 Main | 40.8 39.0 39.8 8.1x | 344 5.4 36.8 5.3
: . (96%) 98%) | ©¢4%) |- (103%) | (107%) | (103%)
364 Sateltite | 40.1 | 37,7 94 | 412 31.3 M7 | 358 2.7
©4%) | 101%) | (103%) (93%) .| (96%) | (88%)
714 Main | 380 | 367 369 | 356 | 369 | 350 357 | 349
(96%) ©71%) | (94%) (100%) | (102%) | (100%)
Terminaf® Main | 34.2 33.2 13.3 28 | 31 2.4 3.1 32.0 -
: - (97%) 97%) | (96%) (101%) | (103%) | (100 %)
Satellite | 35.0 3.1 8.7 36.3 337 | 316 2.5 29.5
95%) | (102%) | (104%) 94%) | 66%) | @3%)
Waight fgam (2 _ _
0-364. Satellite | 16.3 14,1 16.8 177 1 184 15.8 172 14.2
(87%) | 103%) | (109%) @6%) | 3% | (1%
0-350 Main | 174 15.7 14.5 150 | 154 | 164 17.7 16.7
‘ (90%) ©5%) | (86%) (107%) | (115%) | (109%)
0-714 Main | 146 134 | 136 12.5 158 | 16.0 165 | .162
: L2330} CEVAl fml Q2 (0035 ) (103, )

. Data adapted from Tahlts 1544 (pp 60-73, 162-177) and tahles of absalute we:ghts pp. 496, ﬁQ‘.’ 500, 501 MRID
Na. 43264404,

*Terminal weights at sacrifice, used for determination of relative organ weights. |

® Percent of control
*p <0.05, *p<0.01

November 1995

e,



(MEPIQUAT CHLORIDE] : : - Oncogenicity Study (83-2)

. - — e —
TABLE 3. STATISTICALLY SIGNIFICANT CHANGES IN GROUP MEAN BODY WEIGHTS -
DURING THE FIRST YEAR OF TREATMENT FOR MAIN GROUP MALE AND SATELLITE

GROUP FEMALE B6C3F1 MICE TREATED WITH MEPIQUAT CHLORIDE.
 Treatment Group.-’Exposure Level (ppm)
g:f d{;l‘ - Mam Group Males ~_ Satellite Group Femalw
0. 500 2000 7500 0 500 2000 7500
0 234 233 23.3 23.1 18.8 18.9 18.7 18.5
100%) | (100%) | (99%) 100%) | 9% | (98%)
49 1 278 | 281 27.9 274 | 234 | 225 | 214% | 216w
‘ , (01%) | (loom) | @8%) | ©6% | (2% | ®%)
56 282 27.5 77 | 212 235 | 229 21.8% | 22.1%
: (97%) | (98%) | (96%) ©8%) | ©3%) | (94%)
63 29.1 284 | 283 | 27.5% | 4.2 24.3 23.0 23.4%
: (98%) | (97%) | (95%) 100%) | (95%) | (93%)
70 208 | 200 | 200 | 283w | 207 | 4 | 2mor | mem
O7%) | 98%) | (95%) % | ©3% | ©2%
77 30.5 299 30.0 293 | 25.2 24.4 23.4% 23.3*
_ ©8%) | 98%) | (96%) _ % | ©% | ©3%)
84 311 30.0 30.6 206% |- 26.0 .7 24.0 23.9
(96%) | (98%) | (95%) 5% | 2% | @%
91 2.0 | 30.4% 30.8 | 30.0% | 26.5 15 | 246 2B.9%
C(95%) | 6% | 4% 92%) | ©3%) | (0%
o8 323 30.8% 34 | 303+ [ 277 | 25.2% 257 | 25.0%
. 96%) 1 7% | ©4%) O1%) | ©3%) | (50%)
126 33.8 7%) 133 | no | 225 | 260 | 22 | 257
(95%) | 8% | 5% } 0% | (95%) | (3%
15 | 348 33.1 340 |- 328% | 301 282 28.6 27.1
95%) | 8% | 4@ | - O4%) | ©5%) | 90%)
182 36.2 33.8% 355 | 33 ] 297 28.7 28.6 273
©3%) | (98%) | (93%) : ©1% | 1% | 2%
" 210 37,1 35.2 360 | a3+ .38 | 308 .| 305 282 -
Pooesw) | o1m | «3%) L e% 1 (96%) |- (89%)
350 408 | 390 | 308-) 381« | 373 | 343 357 | 316
1 Ge% | 08%) | 94%) )y

Data adapted from Tables 15-17, 28-30 (pp. 60-62, 73, 162-163), MRID No. 432644-04.
*p<0.05, *#p<0.01
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[MEPIQUAT CHLORIDE] \ Oncogenicity Study (83-2)

TABLE 4. STATISTICALLY SIGNIFICANT CHANGES IN GROUP MEAN BODY WEIGHT GAINS
DURING THE FIRST YEAR OF TREATMENT FOR MAIN GROUP MALE AND SATELLITE
GROUP FEMALE B6C3F1 MICE TREATED WITH MEPIQUAT CHLORIDE

Treatment Group/Exposure Level _(plpm)
Range of _ . .
Days of Main Group Males Satellite Group Females
Study ] .
; 0 500 2000 1500 ) 500 2000 7500
0-49 4.5 4.8 4.5 42 | 46 | 36 2.8%% 3.1%
(109%) | (103%) | (95%) 1 (79%) 61%) | (69%)
0-56 4.8 42 | a4 41 | 46 40 | 32% | 36
(8T%) ©O1%) | (84%) . (86%) 69%) | (78%)
0-63 5.7 5.1 50 4,43+ 5.4 54 4.4 3.9%
: ©0%) | &%) | (8% (100%) ‘8l%) | 73%)
- 0-70 6.4 5.7 57 | 51} 58 5.5 L
(89%) (80%) | (80%) (94%) (Mm% | @
0-71 7.1 6.6 . 6.7 6.1 6.4 5.5 4,7% 4.9+
' | (93%) 94%) | (86%) (86%) Ja%) | (7%)
0-84 7.7 67 {72 | 64 | 72.1 58 | s4% | s4n
: (86%) 04%) | (83%) (82%) (75%) | 76%)
0-91 8.6 7.0% | 7.5 7.0%* 7.6 5.6 6.0 5.4%
' (83%) (87%) (81%) (13%) 78%) | 1%
0-08 8.9 7.5% 8.0 7%« | 88 63« | 70 | 65+
: ' (85%) ©O1%) | @1%) : 72%) | (80%) | (74%)
0-126 10.4 8.9 9.9 8.8% 8.7 7.1 7.5 73
(85%) ©5%) | (85%) ‘ (82%) (B1%) | (83%)
0-182 12.8 105« | 121 | 10.6* 10.8 98 | 100 |. 8.9
: (82%) (94%) (82%) (90%) (92%) | (82%)
0-210 137 19 | 1ze | e ] o | ne | une I oss
(87%) ©3%) | @2%) - (92%) O%) | 75%)
0-350 17.4 15.7 16.5 15.0+ 18.5 159 17.0 13.1
(0R) (9;&)_—;»&@3—

Data adapted from Tables 3134 and 4244 (pp 164-167, 175-177), MRID No. 43264404,
*p<0.05, *4p<0.01
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[MEPIQUAT CHLORIDE) - '_ Oncogeﬁicity Study {$3-2)

Results -

a. Food consumption ~ The study author commented that due to spillage of food and the
heusing of the animals (Macrolon cages with bedding) it was not possible to
determine actual food consumption. The author’s estimates of food consumption
indicated that test animals compared favorably with controls. The lack of significant
differences in termination body weights supports this contention.

b, Compound consumption - Compound consumption (Table 1) for ‘mice in the medium
and high dose groups was approximately 4 and 15 times the low dose group,
respectively.

c. Food efficiency - Since the amotnt of total food consumed was not accurately
determined, overall food efficiency could not be reliably calculated. Using their
estimates of daily food comsumption, the study author calculated dazly food
efficiencies. No treatment related effccts were observed,

4. Qphmalmgaggmg sxamination

Results ~ Ophthalmoscopic examinations are not réqUircc_i for oncogeﬁicity studies in .
mice and were not conducted.

5. Blood was collected from all mice in the satellite and main groups after decapitation at

 study termination, and differential blood smears from the control and 7500 ppm dose
groups were evaluated. For all mice found moribund and sacrificed during the study,
biood was collected and differential blood counts were performed. Differential blood
smears were analyzed after staining with Wright's stain. '

Results ~ There were no treatment-related effects on white blood celi counts or on cell
morphology for males or females r_ecei'vmg the test material.

a. Hematology — Theré were no treaumnt—refatc& effects on 'Whi_te blood ceil counts or
on morhhology of white or red cells for males or females receiving the test material.

b. Clinical chemistry - Clinical chemistry analyses are not required for oncogenicity
‘studies in mice and were not conducted.

6. . Urinalysis
‘ Uringlysis is not requ;red for oncogeniciqr studies in mice.
' Micé were euthanitized by ‘décapitation after carbon dioxide inhalation foliowiné a fasﬁng

period of 16-20 hours. Necropsy was performed on all animals. Tissues were fixed in
4% formaldehyde and stained with hematoxylin-eosin prior to microscopic examination.
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IMEPIQUAT CHLORIDE] o ; Oncogenicity Study (83-2)

Al the tissues checked below were examined in all mice from the control and high dose
{7500 ppm) groups and in all mice that died or were sacrificed during the treatment
period. The lungs, liver, kidneys, adrenal glands, preputial glands, and gross lesions
from all animals in the main study were subjected to microscopic pathological

examination. - The lungs, liver, kidneys, and gross lesions were " microscopically -

examined for all mice in the 12-month satellite study. Statistical analysis was performed
on terminal body weights and absolute and relative organ weights, but was not performed
by the study authors on the incidences of macroscopic or microscopic pathological
findings. Al animals that died and those sacrificed on schedule were subjected to gross
pathological examination and the CHECKED (X)) tissues were collected for histological

examination. The (XX organs. in addition, were weighed.
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X
Digestive system
-] Tongue -
X ‘Sativary glands*
X Esophagus*
X -gbmm‘
X Duodenym*
X Tejunum*
X | Deumn*
X | Cecum®
X Colon*
" X '} Rectum*
XX ' { Livar**
X Galf Bladdar*
X Pancreas*
Regpiratory
X | Trachea*
.X Lungt
Nose
Pharynx
. La:y nx
* Required for onmgemclty studies.

" ¥ Qrpan weight required in oncogenicity stuties.

Resuits —

a. Organ weight ~ For main group males, there were statistically sxgmﬁcant increases
in relative organ weights for the adrenals (500, 2000, and 7500 ppm dose groups,
each 118%of control, p<0.05, caicuiatc_d by reviewer), and' increases in absolute
organ weights for the adrenals (500, 2000, and 7500 ppm dose groups respectively:
109% (not significant), 114%, ps0.05, 108% (not significant)), as compared to
controls. There were decreases in relative organ weights for the liver (300 ppm:
94%, p<0.05) and for the kidneys (2000 ppm: 97%, ps0.05) for satellite group
females as compared to controls. These changes were not dose-related.

X
' Cardiovasé.ﬂ{emat.

X Aorta*

X Heart*

X { Bone mmoﬁr‘
X | Lymph nodes*

X Splean*

X Thymus*
Urogeiailzl’

XX | Kidoeys*t

X _ |- Uripary bladder*
XX | Testestt '

X | Epididymides*

X Pmsta[;e

X Seminal vesicle

X Ovaries*

X | Uterus*

Oncogenicity Study (83-2}

X
Neurologic
XX | Brain**
X Periph. nerve®
X Spinal cord (3 levels)*
X Pitnitary*
X eyé (optic n.)*
" Glandular
XX | Adrenal gland*
Lacrimat gland
X | Mammary gland*
X Paramym‘ids‘
i( 'fhyroids*
Crher '
X | Bone*
X Skeletal muscle*
X Skin*
X

All gross lesions and masses*

" b. Gross pathology ~ As shown in Tah:ie 5, significant differences were seen only in the
forestomach (males), liver ‘iymph node (females) and mediastinal lymph node
 (fernales), and none exhibited a dose response,

Noveﬁ:tber 1495
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IMEPIQUAT CHLORIDE] . Oncogenicity Study {83-2)

TABLE 5. INCIDENCE OF MACROSCOPIC PATHOLOGICAL FWDWGS FOR MALE AND
FEMALE B6C3F1 MICE TREATED WiTH MEPIQUAT CHLORIDE IN FOOD FOR 714 DAYS

Expdsure Level {ppm} _

. Paihology Males FE,maI&.s

¢ |. 500 2000 | 7500 0 500 2000 | 7560

Forestomach - Foci ] 0/50 | sisox | 250 | o4s0% | 1so ] 150 |- oiso | 350
Thymus - Enfarged ' 0150 | 0i50 | 2/50 | o/50 | o/50 | 450 | 250 | 1750
Liver lymph riode - Enlarged 4/50 1 0/50 | 0/50 | 3/50 | 1/50 | 7s0% | si50% | 150

Mediastinal Iymph node -Enlarged | 1/50 § 0/50 | /50 [ o050 | 1550 | 7s0% | 450 [ 3550

Macrascop;c palhological incidences were adapled from the Patkiology Report, pp. 505-508 MRID Ne. 432644-04.
*p<0.05, slalislical significance calculaled by 1he reviewer using Fisher's Exacl Tesl.

c. MlCI’OSCOplC pathology —

1} Non-neoplastic ~ The only statistically significant non-neoplastic histopathological
finding was in the kidney where an increased incidence of .cysts (p<0.05,
calculated by reviewer using Fisher's Exact Test) and tubular hyperplasia
(p=0.05) was seen in main group male mice at 2000 ppm but not at 500 or
7500 ppm.

2) Neoplastic -~ There were no neoplastic changes occurring in a dose-related
frequency in treated males or females in the main or satellite groups {see
APPENDIX B. below). Tumor incidences and total tumor burden for main
group males and females are presented in Table 6.

D. DISCUSSION

In an oncogenicity feeding study, Mepiquat Chloride was administered to 50 male and 50
female B6C3F1 mice for 24 months and 10 mice/sex/dose for 12 months (satellite group)
at 500, 2000, and 7500 ppm (equivalen to 74, 297, 1140 mg/kg/day for males and 85, 328,
1348 mg/kg/day for females respectively). The doses of Mepiquat Chloride for the current
study were selected on the basis of a preliminary 3-month feeding. study with doses of
Mepiquat Chioride at 300, 900, 2700, or 8100 ppm (MRID No. 424121-01, summarized
in the Appendix to this report). There were no trearment-related findings for male or
female B6C3F1 mice in the 3-month fesding study. N :
There were statistically significant decreases in body weights and body weight gains for
main group males and sateflite group females primarily at the high dose, during the first
year of the study. However, the decreases in body weights.and body weight gains relative
to.controls

‘November 1995 12
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A —— —— i

"TABLE 6. TUMOR INCIDENCE FOR MAIN GROUP MALE, AND FEMALE
B6C3¥1 MICE TREATED WITH MEPIQUAT CHLOR[DE IN FOOD FOR 714 DAYS

. Exposure Level (ppm)
Number of Tumors  Males (50/dose group) Females (50/dose group)
o | 500 | 2000 | 7500 | o | so0 | 2000 7500
Number of Animals with: .
Primary neoplasms 29 18 2 2z | 2 24 21 | 17
.One primary neoplasm . 21 17 17 19 21 17 18 - 15
Twoor more primary neoplasms 8 1 3 - 4 4 7 3. 2
Beniga neoplasms s {.w ! Bl sl .l 3] w0 6
Malignant neoplasms |- 16 | 8 11 12 6 | 15 ] 13 12
Total: ‘ |
Primary neoplasms 38 o ool o b e | m ] ow |
Benign neoplasms 22 11 . 18 | 13 12 Rt 11 6
16 Bl L 1g 1l 16113 13

Tumor incidences were adapted from the Pathology Report, p. 532, MRID No. 432644-04.

for main group males are not matched by decreases in the-satellite males and body weights
never fell below 93% of control levels. In addition, group mean body weights and body
weight gains during the second year of the study, and at the end of the study were not
statistically significantly different from controls. Therefore, the decreased body weight gains
for high dose main group males during the first year are not biologically significant. The

- decreases in group mean body weights and body weight gains for satellite group females as

- compared to confrols are alse not biologically significant since the effect wis not corroborated
in main group females which had a sample size 3 times greater than the satellite group.

There were a few sporadic changes in organ weights, pnmarily relative weights, but there

was no dose response. The only non-neoplastic microscopic finding was an increased

incidence of cysts and tubular hyperpiasia (p:so 05) i in main group male mice at 2000 ppm but
_not at 500 or 7500 ppm.

Based upon the lack of toxxcologlcaily significant ﬁndmgs for main group males orF females

in the high dose group, the NOEL for a 2-year oncogenicity feeding study is 7500 ppm

(active ingredignt) fgr male and female BEC3F1 mice.

November 1995 ‘ 13
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There weré f10 neoplastic changes occurring at a higher frequency in treated animals than in
controls. Therefore, treatment of B6C3FL mice with Mepiquat Chloride at 7500 ppm in feed
for 2 years does-not resuit in an increased incidence of carcinogenesis for males or females.
The lack of effect of Mepiquat Chloride administration on group mean body wéights and body
weight gains suggest that the test material was not administered ar or near the MTD.

However, the compound intake for high dose males and females was greater than 1000
mg/kg/day, satisfying the guidelines for an oncogenicity study (§83-2).

E. STUDY DEFICIENCIES

The pages in Book | of the study report were out of order.- Tables A17-A104 (individual
values for food consumption and body weights) were inserted between tables 28 (p.73) and
29 (p.162, group mean body weights for satellite group females). The incidence of the
macroscopic and microscopic pathological findings were not statistically analyzed by the
study authors. These deficiencies are considered minor and do not alter the conclusions of
the study. ' :
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Dose Selection Study in Mice

MRID No.: 42412101

Study Type: Subchronic Feeding-Mouse (82-1a, range-finding)

Test Material: Mepiquat Chloride

Study No.: 5380112/89013

Testing Facility: BASF Aktiengesellschaft, Dept. of Toxicology, Limburgerhof Germany

Study Title: Oral Toxicity of Mepiquat Chloride in B6C3F1 Mice, Administration in the Diet
over 3 months (Range-Finding)

Author: K. Schilling _

Study Completed: June 12, 1692

Test Animals: B6C3F1!CrlBR mice (Charlcs River WIGA GmbH, D-W8741, Sulzfcld FRG):
49 days old; 24.7-282 g (males), 18.4-21.4 g (females) - :

Group Size: IOfsex/dose

Test material:

Concenirations: Mepiquat Chioride, in diet at 0, 300, 900, 2700, or 8100 ppm {a.i.),
corresponding to respective daily compound intake values of 0, 60, 186, 526, and 1731
mg/kg body weight for males and 0, 83, 265, 705, and 2422 mg/kg body weight for ferales.

Clinical signs: There were no treatment-related findings. All mice were generally healthy. Food
consumption was similar between controls and treated groups.

Mortality: There were no deaths prior to termination,

Bodyweight Gain: Group mean body weight gains for treated mice were not- statistically

: significantly different from coutrols _

Clinical Pathology: " '

Hematology: There were no statistically significant dlffercnces bemeen treated groups and
-controls for any of the hematology parameters.

Biochemistry: There were no statisticaily significant differences between treated groups and
controls for any of the biochemical parameters.

Urinalysis: Urinalysis was not performed. ,

Organ Weights: Group mean relative organ wcxghts for liver and kldneys for males in the
high dose group were statistically significantly elevated (7% and 9%, respectively,
p<0.05) above controls. Absolute organ weights were not significantly affected by
treatment. Organ weights for the brain, heart, lungs, and ovaries were not determined.

Macroscopic and Microscopic Pathology: - There were o treatment-related macroscopic or
nucroscoplc pathologxcal findmgs for maiw or females :

November 1995 | A6

E



[MEPIQUAT CHLORIDE] N ~ Oncogenicity Study (83-2)
: I . P -

There were no treatment-related findings for Mepiguat Chloride administered in diet for 3 months.
The NOEL for 3-month dietary administration of Mepiquat Chioride to male and female
'B6C3F1 rnice is 8100 ppm (a.i.). Based upon this study, doses of Mepiquat Chioride for the
2-year oncogenicity study (MRID No. 432644-04) were chosen as 500 2000, and 7500 ppm
{a.L).

qu_f;_cms_smggﬁgm Not applicable; dose range-finding study.

November 1995 =~~~ A-17
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Hepiquat Chloride chronic Oral Study 83-1(b)

EPA Toxicologist: Krystyna K. Locke ELL LﬂDLLH , Date %}1{ qé

Review Section I , Toxicology Branch I __ (7508C)
EPA Secondary Reviewer: Roger L. Gardne Date a/ /%
Review Section I, Toxicology Branch ] (7505C)

DATA EVALUATION RECORD

STUDY TYPE: cChronic Oral Toxicity (feeding) - Dog; OPPTS
870.4100 {§83-1 (b)]

. PP _BARCODE: D216220 - SUBMISSION CODE: S$S488415

P.C. CODE: 109101 : TOX. CHEM. NO.: 380 AB

TEST MATERIAL (PURITY¥l: = 89.5% REREG. CASE NO.: 2375
. Reg. No. 85 559 (Mepiguat chloride)

' SYNONYMS: None

CITATION: Hellwlg {lst name not reportedj {1989} Report on the
Study of the Toxicity of Reg. No. 85 55% in Beagle Dogs:
Administration Via the Diet Over 12 Months (BASF, Germany};
Report No. 33D0O453/8565; September 25, 1989. MRID 41488105
Unpubl ished ' _ :

SPONSOR: BASF Corporatlon, Agricultural Chemlcals Group,
Research Triangle Park, NC

EXECUTIVE sgguag H

In a chronic toxicity study (HRID 41488105), Rey. No. 85 559
(mepiguat chloride), 99.5 % a.i., was admlnistered to & beagle
dogs/sex/dose in diet at dose levels of 0, 200, 600 or 1800 ppm
(0, 6.3, 19.9 or 58.4 mg/kg/day, respectlvely) for 12 months.

The only possibly treatment-related effect, observed at the 1800
rpm dose, was a very sllghtly increased (Grade 2 on the scale 1-
5) storage of the iron pigment in the spleen of* 3 male dogs and
in the liver of 2 male dogs. All of the remaining male and fe-
male dogs in this group, and all of the males and the majority of
the females in the remaining groups, including the controls, also
had iron pigment in the spleen and liver, but of slightly lesser
severity (Grade 1), There were no compound-related effects in
mortality, clinical signs, body weight, food consumption;
ophthalmoscoplc findings, hematology, clinical chemistry, urinal-
y515, organ weights, gross pathology and, with the excéption of
the iron pigment noted above, hlstologlc pathology

Since no definite toxic effects .were detected in the current
study (MRID 41488105), another one-~year dog feeding Supplementary
study (MRID 43264403) with two doses of mepiquat chloride. (0 and
6000 ppm) was started on January, 1992 and completed on May 5,
1¢24. Both studies were, therefore, considered in establlshlg a
NOEL and determlnlng whether the guldellne requlrement 83~1b was
satisfied. ’

B



Mepiquat Chloride - - _ Chronic Oval Study 83-1(b)

Based on both studies {MRIDs 41488105 and 43264403), the LOEL for
males and females is 6000 ppm (170 mg/xg/day) and the NOBEL is :
- 1800 ppm (58.4 mg/kxg/day). Toxic signs observed at the 6000 ppm -
dose in all dogs were: (1) impaired neurclogical functions (sali~
vation after feeding and, in one female, lateral position, exten-
sion spasm and ataxia of the hind limb); .(2) epithelial vacuoli-~ -
zation of the renal distal tubules; and (3) increased hemosiderin
(iron pigmenrt; Grade 2) in the spleen (males only).

Considered together with another study (MRID 43264403), this
chronic toxicity study in the dog (MRID 41488105) is acceptable
and satisfies the guideline regquirement for a chreénic oral study
{83~1b) in dogs.

COMPLIANCE: Signed and dated GLP, Quality Assurance, Data Con-
fidentiality and Flagging statements were provided. This study
was conducted in accordance with the OECD Principles of Good
Laboratory Practices (Paris, 1981) and does not meet all of the
requirements for 40 CFR 160, Good Laboratory Practices, in the
following way: the stability of the test substance was not fully
confirmed according to the GLP Guidelines. _
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Chloride . Chronic Oral Study 83=1(b)

I. MATERIALS AND METHODS

. MATERTALS:

i.

Test_Material: Reg. No. 8% 559

Description: White-greyish powder

Lot/Bateh $: n 48

Purity: 2= 99.5 % a.i.

Stability of compound: Stable for 2 years at room
temperature '

. CAS #: 24307-26-4

2.

Vehic : ogitive control: N/A

Test_animals: Spec1&s. Dhog

Strain: Beagle - ) )

Age and weight at study initiation: 7-9 months: 9.5
(6.7-13.0) kg, males and 8.6 (6.4-10.4) kg, females,

. SBource: BASF Breeding Unit

Housing: Singly, in kennels about 2.7 n?
Diet: Dog maintenance KLIBA laboratory diet A, obtained
, from Klingentalmuhle AG, Switzerland. .

Water: Blended water (fully deminerallzed water adjusted
with drinking water to about 4° German hardness) was:
available ad libituny,

Environmental conditions: fTemperature: Not reported.

Humidity: Not reported.

Air changes: Not reported.

Photoperiod: '"Natural day/night
rhyythm, with additional
artificial light as required
during working hours”®,

Acclimation period: 13-20 days.

B. STUDY DESIGN:

1. In life Gates - start: May 13, 1986;  end: May 27,

1987 (last necropsy day).

Animals were assigned randomly (random number generator)
to the test groups as shown in TABLE 1. 'The secondary
criterion for the randomization was an approximately
equal mean body weight in the individual groups.



¥spicuat Chloride : Chronic Oral Study 83-1i(h)

TABLE.1: STUDY DESIGN

Test Group | Cong., in:| Dose to Main Study . Interim Sac.
- Diet animal 12 months . months
{ppm mg/k
PP.) g* 9 male | female { male | female -
e 2k S : ; SIS .
Control 0 0 6 6 - -
Low (LDT) 200 ' 6.3 6 6 - -
Mid (MDT) 600 19.9 6 6 - -
High (HDT) | 1800  58.4 6 & - -

"# Actual values; mg/Kg of bOAy Weight/day

30

Dese selectjon yationale: Doses selected for this study.
were based on the results of two feeding studies with .
male and female beagle dogs: a 4-week study (dated 1978&;
not submitted to the Agency for review) and a 3—month
study {dated 1977; MRID 00135720).

e reparation and analvsis:

Diets were prepared daily by mixing powdered feed pellets
(350 g) with drinking (tap) water (350 aL) lmmedlately :
before administration to each dog. BAppropriate amounts
of mepicuat chloride were added to the powdered pellets
and these mixtures were usually prepared once a week.

The pellets and the powdered mixtures were stored at room
temperature. Homogeneity and stability of the test sub-
stance in the diet were tested at the beginning of the

‘study, one week later and about 5 months later. During

the study, samples of treated food (all doses) were

. analyzed for concentration of mepiquat chloride on day 7,

at guarterly 1ntervals thereafter and at the end of the
study.

Results - Homogeheity Analysis: The diets were homoge-
neous with respect to meplquat chlorxde as is shown
‘below. :

Target concentration'(ppm): 200 600 1800

Mean analytical values (ppm): 205 588 1888
Percent of targéet concentr.: 102 92 105
Range of values (ppm): 194~ 566= - 1753-

. : _ 212 613 2020
Percent of target concentr.: 97- 94 - 97~

106 io02 = 112






Mepiquat Chloride | . Chrenic Oral Study 83-1(h)
Stability Anaiysis: Mepiquat chloride at doses of 200
and 600 ppm (only doses tested for stability) was.
stable in diets as is shown below.

Concentration at 0 time (ppm): 200 600

After 10 days at room temp. (ppm): 194 549 .
: Percent of original concentration: 97 g1
Range of values (ppm}: ' 181- 531~
' 205 567
After 32 days at room temp. (ppm ): 194 585
Percent of original concentration: 97 97
Range of values (ppm): . - 193- 572-
T o : ©201 602

Concentration Analysis: The analytical data shown
below indicate that the mixing procedure was adequate
and that the variance between nominal and actual dosage
to the animals was acceptable,

Target dose (ppm): _ 200 ' 600 1800
Analytical values (ppm): 191 605 1797
Percent of target dose: 96 lo01 100
Range of values (ppm): 180~-199 574—-661 1758~1825

Percent of target dose: 90~100 96-110 98-101

The above tables are based on data'reported on pages
829-849 of the submitted report (MRID 41488105). Diet
sanples were stored at ~18°C or -20°C before analyses.

5. Statistics - Feed consumption,. body weight, body weight
change, test substance intake, and hematology, clinical
chemistry and urinalysis data were analyzed using the.
Kruskal-wWallis (1956) and Mann-Whitney (1956) tests. Body
welghts at the termination of the study and absolute and
relative (organ/body weight ratios) organ weights were
analyzed by the procedure of Dunnett (1955 and 1964). The
statistical procedures used appeared adeguate. (Details
are in Attachment I). B :

C. MEIHODS:
1. Observations:

Animals were inspected onte daily (several times when
signs occurred) for signs of toxicity. A check was made

for any poribund or dead animals twice a day on Mondays
through Fridays and once a day on weekends and holidays.
2. Body weight: o ' _

Animalg werb'weighed weekly.

5



Mepigquat Chloride ' . Chronie Oral Study B83-«1(b)

3. Food consumption and compound intake:.

Food consumption for each animal was determined and mean
dalily diet consumption was calculated as g food/animal/
day. Food efficiency was not calculated. Compound
-intake (mg/kg/day) values were calculated weekly as
averages from the food consumption and body weight data.

4. Ophthalmoscopic examination:
Eyes were examined before the start of the study (all
dogs) and at the end of the treatment period (controls
and high-dose groups) .

5. ﬁ;oog was gollected in the morning for hematology and

¢linical analysis, from all animals (fasted), as follows:

11 or 8 days before the beginning of treatment and 93 or

94, 184 or 188, and 367 days after treatment. The CHECKED

(X} parameters were examlned.

a. Hematoloqgy .

Tevkocyte differential count+
Mean corpuscular HGB {MCH)
Megan corpusc. HGB conc. (MCHO)
Mean corpusc. volume {(MCV)
Reticulocyte count

Hematocrit (HCT)*

Hemoglobin (HGB)w*

Leukocyta count (WBC)*

Erythrooyte count {(RBQY*

Platelet count=*

Bldod clotting measurementa*
tThromboplastin time)

# (Thromboplastin time)
{Clotting tima)
{Prothrombin time)

MMM MMM MNK
MM RMNX

* Required for chronic studies based ‘on Subdivigion F Guidelines
§ Partial .
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b. Clinical Chemistrv

Chronic Oral Study 23-1(h)

P A . ELECTROLYTES X OTHER
X | Calocium¥ . X | Albumin%
X { Chloride* X | Blood creatininex
‘Magnésimm X | Blood urea nitrogen%*
X { Phosphorus* X | Total Cholesterol
X | Potassiun* X { Globulins
X §{ Sodium#* X | Glucose* -
' X { Total bilirubin
X { Total serum protein (TP)ﬂ
X ENZYMES X | Triglycerides
Alkaline phosphatage (ALK) Serum protein.
Cholinesterase (ChE) ‘ electrophores
Creatine phosphokinase -
‘X §{ Lactic acid dehydrogenase
. {LDH)
| X { Serum alanine amino~
transferase (also SGPT)*
Serum aspartate amino-
transferase (also SGOT)*
Gamma glutamyl transferase
{GGT)
Glutamate dehydrogenase

¥ Required for chronic studies based on Subdivision F Guidelines

6. Urinalysis-

Urine was collected overnight from all animals (fasted) 6
days before treatment and after 92, 183 or 185, and 365 days

of treatment.
water overnight.

The animals received about 500 ml of drinking
The CHECKED (X) parameters were examined.

Appearances ' X | Glucosex
¥ 1§ Volume® X [ Ketones*
X | Specific grav1ty* X | Bilirubin#*
. X § pH . - JX | Blood*
X | Sediment (microscopic)* X | Nitrate
% { Protaein* ' X j Urobilinogen
. - _ —
* Required for chronic studies
7. 8acrifice agd Egzng;ogz;

All animals in the study were subjected_to gross pathold~
gical examination and the CHECKED (X) tissues were
collected for histological examination. The (XX) organs,

N
2
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in additjon,

were weighed.

Chronie Oral Study 33-+1(b)

X DIGESTIVE SYSTEM § X CARDIOVASC. /HEMAT. X NEUROLOGIC .
Tongue b4 Aorta* XX | Brain*

b4 Salivary glanda* X Heart* X Periph,necve*

X Escophagusg* X Bone marrowk X Spinal cord, (3

X Stomach* X Lymph nodeg* levels}*

b4 Duodenum* X | Spleen* X Pituitary*

4 Jejunum# -4 Thymug* X Eyes {cptiec n.}*

X Iieum% )

% | cecum» URCGENITAL _

X Colon* 2X Kidneysg*+ " GLARDULAR

X Rectum* X Urinary bladder* [ XX | Adrenal gland»*

%% { Livers* XX | Teataa*t Lacrimal gland

X Gall bladder* , Epididymides X Mammary glang”

x Pancreag* X Prostate XX | Parathyrocids**
seminal vesicle X | Thyroide*™

RESPIRATORY XX . | ovariesx* -

X Trachea* X Gterug*

X 1 Lung* T OTHER
Hose X Bonax : .
Pharynx L { skeletal muscle*
Larynx X Skin*

X All groes lesions
and magssesg*

'* Reqguired for chrounic gtudies based on Subdivision P Guxdelines.-
¥ Organ weight required in chronic studies.

** Organ weight required for non-rodent studies.

A1l of the above timmues were examined.

II. RESULTE:

A. Obgervations-

1. Toxicity - None observed.

2. Mortality -~ None.

;Lgﬁ;wgggh; was not affected by treatment. These data are

summarlzed below.
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Chronic Oral Study 83~1(b)

TABLE 2: . BODY WEIGHT CHANGES (kqg)
Test materlal (ppm) o 200 600 1800
Study Days Male Dogs
0-28 0.8 1.0, 0.7 - .0.8
28-63 0.9 0.7 0.8 0.7
63-91 0.6 0.7 0.6 0.5
91-154 0.2 0.3 0.2 0.3
154~259 - 0.6 - 0.3 - 0.4 - 0.3
259-336 0.0 0.2 0.1 0.1
336-364 0.4 0.1 0.4 0.2
0-364 2.3 2.7 2.4 2.3
Female Dogs
0-29 0.6 0.8 0.6 0.8
29-63 0.7 0.7 0.8 0.5
63-91 0.5 0.2 0.3 0.4
91-154 - 0.1 0.4 0.2 0.1
154-259 0.0 0.2 - 0.2 0.0
259-336. 0.2 0.1 0.2 0.4
- 338-364 0.3 0.3 0.1 0.2
0-364 2.2 2.7 " 1.8 2.4

This table is based on TABLES 109-122, pages 169-182, Of the Sub-

mitted report (MRID 41488105).

=} Slgn before a number 'denctes

weight loss, whereas the remaining values represent welght gains.

. Feood

1.

consumption and compound intake

Food consumption - Male dogs in the control, 200 ppm and
600 ppm groups consumed all of their food every day
during the study, as did 5/6 male dogs in the 1800 ppnm
group. One male dog in the 1800 ppm group consumed less
food {91-99% of the daily ration) during 65 day$ of the
study. These decreases in food consumption occurred at

various times during study days 0-361, but were statis- .

tically inslgnlflcant. In the case of the female dogs,

- decreases in the food consumption were observed in all

groups at various times during the study, as follows:

Mepigquat chloride {ppm): o 200 600 1800
Percent of daily ration: :
~ consumed ' T6-98 78-98 . 74-98 70-98
‘Total number of study - _ :
days involved 189 99 . 158 134
Days when. decreases
were observed 4-363 10-360  10-363

26-362

N
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Decreases in the food consumption, observed for the
female dogs, were alsc statistically insignificant.

Chronie Oral Study 83-1(b)

The numbers of the female dogs affected in the control,

Low~dose, mid-dose and high-dose groups were 5, 5

5, respectively.

¥

4 and

The above data are based on findings reported on pages

61107 and 277-368 (males), and 108-154 and 369-462
(females) of the submitted report (MRID 41488105).

2. Compound gogsumpt;gg - The group mean intake of mepiquat
chloride was reported for the 7-day periods during the
entire study. These data are summarized below.

. TABLE 3: GROUP MEAN INTAKE OF MEPIQUAT CHLORIDE (mg/kg b.w./day)

Mepiquat chloride (ppm) 200

600 1800
Group 2 3
Study Days . Male Dogs
o 7.4 22.4 67.9
49 6.4 i9.6 60.4
105 5.9 18.3 55.9
181 5.7 18.0 58.2
217 5.8 18.3 56.5
273 5.9 8.7 56.5
izg 5.8 i8.7 b&.1
357 5.8 18.2 22.3
-,Female Dogs
0 8.2 25.5 73.8
14 7.7 23.4. 69.8
49 7.2 22.0 61,2
1085 6.8 21.4 60,9
161 5.9 18.3 . 7.6
217 6.6 19.9 52.9
273 5.7 20,7 60.3
329 6.5 . 20.6 59.5
357 6.1 20.7 58.0
_ Male and Female Dogs
Q=357 l 6.3 19.9

58.4

This table is based on TABLES 123~136, rages 183?196, of the sub-~

- mitted reporxt (MRID 41488108)+

3. Food efficiency was not determined.

10
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Mepiqnat Chloride : Chronic Oral Study 83-1¢k)

D. Dnhthalmosconlc examination revealéd no treatment -related
effects in the 1800 ppm male and female group, the only
mepigquat chloride-treated group examined at the termlnatlon
of the study. One female had an opacity (about the size of
the pin head) in the rlght eye before the study was started
and this opacity remained unchanqed at the end of the
study.

E. Blood work

1. Hematology - Mepiquat chloride, at all doses tested, had
no effect on hematology. A few statistically s;gnlfi-
cant differences from the control group were observed in
the parameters listed bhelow.

TABLE 4: CHANGES (%) IN HEMATOLOGICAL PARAMETERS
RELATIVE TO CONTROL VALUES

. Mepiquat chloride (ppmn): 200 €00 1300
Study Parameter
Day . Affected _ Male Dogs
53 HGB 1 ' 5# - -
PIT 4 - - S
RETY - S 100%%
184 CHGB 1t 1T - : -
RBC t T - -
HCT ¢t The - GHE
RETI 1

11795 100** 1330

Female Dogs

188 PET i ' S - : -

367  REFL § [ & £

This table is based .on TABLES 140~178, pages 200-238 of
the submitted report (MRID 41488105). * P<{.05 and "
P<0.02 (Kruskal-Wallis Anova and Mann-ﬁhitney‘ﬂ-tasts).

Abbreviations: HGB (Hemoglobin); PTT (Partial Thrombo-
plastin Time); RETI (Reticulocytes): RBC (Red Blood
Cells); and HCT (Hematocrlt) t = Increase and

1o Decrease :

According to the submitted report (pages 52-53), the
above findings were not treatment-related for one or more
of the following reasons: (1) The values lie within the
range of biological variations; (2) There was a random

11
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Hepigquat Chloride ' Chronic Oral Study 83-1(h)

ingrease in the control value; (3) A'dose*response rela-

tionship is absent, and {4) Similar effect is absent in

both sexes,

Clinical chemistry ~ Mepicquat chloride, at all doses
tested, had no effect on c¢linical chemistry. A few sta-
tlstlcally significant differences from the control group
were observed in the parameters listed below. .

TABLE 5: CHANGES (%) IN CLINICAL CHEMISTRY PARAMETERS
RELATIVE TO CONTROL VALUES

Mepiquat chloride (ppm):. 200 " 600 1800
Study Parameter |
Day Affected - Male Dogs
184 Total protein t - o= 1

3167 Total protein t = - 4%

Female Dogs

54 Chloride 1 - - 4%
: Urea ’ i - - 28%%
lsg Potassium t: - . 6% -

‘This table. is based on TABLES 179-202, pages 239~262, of

the submitted report (MRID 41488105), % P<0.05 and %%
P<0.02 (¥ruskal-Wallis Anova and Mann-Whitney U-tests).
+ = Increase and L = Decrease

Rccordlng to the submitted report {pages 52 53), the
above -findings were not treatment-related for one or more
reasons Listed under TABLE 4 in this review.

F. Urinalysis were not affected by mepiguat chloride. accord-
ing to Tables 203-210 (pages 263-270) and Tables B 161-152
{pages 703-734) of the submitted report (MRID 41488105),
findings observed in 1 or 2 dogs/group & days before treat-
ment (blood, bilirubin, urobilinogen, fat, crystals, epi-
thelial tesselated cells, erythrocytes, leucacytes and
bacteria) were also observed after treatment. During the
first test interval {day 92) and thereafter, a few epithe-
1ial kidney and/or round cells were also. noted in 1 or 2
control and treated dogs/group. :

@,

ice and Patho | _ L
1. Organ weight - Mepiquat chloride had no effect on the’

absolute and relative organ weights in this study.

12



Mepigquat Chloride ' i . Chronic Oral Study 83-1(b)
(Relative organ weights = ogranybody weight ratios).

2. Ss pa o} «~ Nothing remarkable was okserved in all

' treated groups during necropsy. The predominant find-
ings were lung foci in the males and females, and lung
discoloration in the females, but the incidences were
dose~unrelated. The incidences of lung foci in the con-
trol, low-dose, mid-dose and high-dose male groups were
3/6, 4/6, 3/6 and 5/6, respectively. The corresponding
values for the female groups were 3/6, 5/6, 5/6 and 4/6,
respectively. The incidence of lung discocloration in
the female groups was 2/6, 1/6, 1/6 and 1/6, respec-
tively. Other findings were single incidences in the
control, low-dose or nid-dose groups only, as follows:
focus and retraction in the spleen (males) and. thick-
ening of the jejunal wall, foci in the kidneys, and,
cysts in the brain and the pitultary gland (females).

3. Microscopic Qathology.

a) Non-neoplastic - The only treatment-related finding
was a very slightly increased iron pigment storage in
the spleen and liver of the male dogs, as follows:

TABLE 6: ' INCIDENCE AND SEVERITY OF IRON PIGMENT
STORAGE IN THE LIVER AND SPLEEN

Mepiguat chloride (ppm): © 200 600 1800
Organ Number of male dogs affected
Liver: 8 & 6 6
Grade 1 .6 .6 6 4
Grade 2 o - - - 2
Spleen: - ' 6 6 6 6
Grade 1. 8 5 6 -3
Grade 2 - 1 - 3

:Humber of female dogs affected

Liver: ' 6

4 5 -5

Grade 1 - & 4 ' 5 5
Grade 2 o - - - -
Spleen: _— : _ & - & 6
Grade 1 5 5 5 4
Grade 2 : ' 1 1 i 2

This table is based on data reported on pages 741 and
749 of the submitted report (MRID 41488105}. Grade 1
= Minimal storage Grade 2 = Slight storage

13
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- Qther predomlnant but treatment-unrelated flndlngs
were observed in the stomach (lympho. hyperpla51a),
ducdenum (glandular dilation}, lung (infiltrates,
-hemorrhage and 1nflammatlon), kidneys (calcification),
testes (absence of spermiogenesis), thymus (cysts),
axillary lymph nodes (deposition of pigment), brain
{hemorrhage), pituitary gland (cyst/hematocysts) and
sternum (fibrous dysplasia). 'The incidences of these
lesions are in Attachment IT of this review.

b} Neoplastic - The only neoplastic (and treatment-
unrelated) lesions observed were cystadenoma and granu~
loma. Cystadenoma occurred in the covaries of one con-.
trol female and granuloma, in the liver of one low-dose
female. Granulomas were alse observed in the lungs of
all dogs, as follows: 5/6, 4/6, 4/6 and 2/6 in the
contrel, low-dose, mid-dose and high-dose male groups,
reSpectlvely, and 5/6, 3/6, 2/6 and 1/6 in the contrel,
low~dose, mld-dose and hlgh-dose female groups respcc-
tively. :

III. DIBCUSBION

A. Review of the final report indicates that the design and
conduct of the study were adequate. Also, this study is
well reported and all procedures used were referenced
and/or described. : .

Although the doses used in the current study were based ¢on
the results of two range-finding studies, a definite NOEL
was not determined in the current study, according to the
auther. The doses used in the 4-~week rangewflndlng study
(dated 1976} were 0, 406G, 1000, 2500 and 6250 ppm (0, 16,
40, 100 and 250 mg/kg b.w., respectlvely). The doses used
in the 3-month range-finding study (dated 1977) were 0,
100, 300, 1000 and 3000 ppm (0, 4, 12, 40 and 120 mg/kg

b. w., respectlvely) The lowest dose at which toxic signs
(decreased body weight gain and food: consumptlon, and
anemla) were observed was 2500 ppm.

In the current study, the only,treatmentérelated effect
observed at the 1800 ppm dose (HDT) was a very slightly
increased stcrage of the iron pigment in the spleen of 3
male dogs and in the liver of 2 male dogs (TABLE 6 in this
rev1ew) ACcordlng to the author of the current study,
this increased iron pigment storage was interpreted as a
sign of the transient anemia because more pronocunced signs .
of anemia were noted in the range~f1nd1ng_5tud1es at the
2500 ppun dose and above. However, unlike in the range-
finding studies, reduced hemoglobin and erythrocyte levels
were not observed in the current study. Therefore, in the

14 _ :
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case of male dogs, the 1800 ppm dose seemed to be either

‘a NOEL or a borderline NOEL..

Since no definite toxic effects were detected in the cur-
rent study (MRID 4148810%}, another cne~year dog feeding

Supplementary Study (MRID 43264403) with two doses of mep1~_ .

gquat chleoride (¢ and 6000 ppm) was started on January 27,

1952 and completed on May 5, 1984. Therefore, both StUdleS‘
. must be considered in establxshing a NOEL and in determin-—

ing whether the guideline reguirement 83~1b was satisfied.

study deficiencies; There are no major deficiencies in
this study. Although food efficiency was not calculated
and serum aspartate aminotransferase, gamma glutamyl trang-
ferase and glutamate dehydrogenase were not determined, the
absence of these data does not affect the classification of

“this study.

15
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Pages 5 :-2- through é? c;l) are not included in this copy.

The material not included contains the following type of
information:

Tdentity of product inert ingredients.

Tdentity of product impurities.

Description of the product manufacturing process.
Description of gquality controi procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula,

Information about a pending registration action.
:J FIFRA registration data.

The document is a duplicate of page(s)

The document is not responsive to the reguest.

The information not included is generally considered confidential
by product registrants. If you have any gquestions, please
contact the individual who prepared the response to your request.
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EPA Reﬂewer‘ William Greear, M.P.H,, D.AB. L_EM Date:1/4/3% _
Review Section IV, Toxicology Branch I (7509C)
EPA Section Head: Marion Copley, D.V.M,, D.A.B. ’r‘%ﬁ?@\% Date: ’/ 5// 944
Review Section IV, Toxicology Branch I (7509C)

DATA EVALUATION REPORT

STUDY TYPE: Chronic Feedmg Rat (83- 1a)

| "TOX. CHEM, NO: 380AB -

P.C.CODE.: 109101

MRID NO,: 432644-02 (Main Study), 424121-02 (Range—ﬁndmg study)
IESI,MAEBLAL. Mepiquat Chloride e

SYNONYMS: 1,1-Dimethylpiperidinium chloride |

' wmgg '.?150112}'89091 (Main stedy), 303011'2/89012 (Range-finding study)

SPONSOR: BASF CORPORATION, Agricultural Products Group, P.O. Box 13528,
Research Triangle Park, NC 27709-3528 -

TESTING FACILITY: BASF Aknengeseﬂschaft, Department of To:ucoiogy, D-§7056
Ludwigshafen/Rhine, FRG :

i1 ' : Chronic Toxicity Study with Meplquat Chloride in Wistar Rats-_
Admmwtranon in the Diet for 24 months =

~ AUTHOR: W. Mellert | o
* REPORT ISSUED: May 3, 1994 (Study complerion date)

Kk E SUMMARY: In a chronic feedmg study (MRID No. 432644-02) Mepiquat
Chlondc (58% Lot No. WW 262/CP 1490} was administered for 24 months in the diet
to 20 Wistar rats/sex/dose at concentrations of 0, 290, 2316, and 5790 ppm (active
ingredient), equivalent to doses of 0, 13, 106, 268 mg/kg/day for males and 0, 18, 146,
and 371 mg/kg/day for females, respectively. - :

Total food consumpnon for rats in the high (5790 ppm) and medium (2316 pﬁm)_ dose
groups was decreased 8% and 1% (not significant), respectively, fof males and 6% and
2%, respectively, for females relative to controls. Body weights for rats in the high dose

group were decreased 12% for males and 12% Ifor fernales (not significant), relative to -
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S

controls at day 728 of the treatment period, Body weight gains from day 0 to 728 were
decreased relative to controls for males (17%) and females (209, not significant) in the. -
high dose group. There was an increase in the macroscopic pathologlcai finding of
focus for .the adrenal cortex (controk: 9/20; 5790 ppm: 16/20) and in microscopic
pathological findings of vacuolated cell foci (control: 3/20; 5790 ppm: 9/20),
hemosiderin pigment, and nodular hyperplasia for the adrenal cortex for females in the
high dose group. There was an increased incidence of urinary crystals for males in the
high dose group (12/20) as compared to controis (4/20) at day 99 and the increased
incidence persisted (not significant) through day 541 of the treatment period. The
NOEL is 2316 ppm (active ingredient). The LOEL is 5790 ppm (active ingredient)
based upon decreased body weights and body weight gains for males and females,

increases-in urinary crystals for males and pathological changes in the adrenal cortex
n females :

_ This study is classified as core-m1mmum, sansfyqng the guideline requlrements for a .
' chromc feedmg study in rats (§83-1a).

Special Review Criteria (40 CFR 154.7) None
A. MATERIALS
1. Test material: Mepiquat Chloride
Description: not provided in the stady report
Lot/Batch No.: WW 262/CP 1490
Purity: 58% a.i. (w/w in water)

Stability of compound: Stable for 2 years
CAS No.: unknown

Structure: )

2}

81(.'/ \’-’K:
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3

Vehicle Qsitiv

Test material was mixed with diet. Negative control group was fed diet. No
positive control was described. ' :

Test animals

Species: rat

Strain: Wistar {Chbb:Thom {SPF)).

‘Age and weight at study initiation; 42 days, 180-216 g (Males), 140-165 g (F emales)
Source: Dr. Karl Thomae GmbH, Bxberach/RJss FRG

- Housing: individually in stainless steel wire cages

Environmental conditions:
Temperature: 20-24°C
Humidity: 30-70%
Air changes: not described
Photoperiod: 12 hour light/dark cycle
Acclimation period: 14 days

B. STUDY DESIGN

1.

mal assi

Rats (20/sex/dose) were assigned to the test groups in Table 1 ina _randomized
fashion, giving approximately equal mean body weights among each of the dose
groups. _

Dose selectign rationale: Doses were selected on the bas;s of two preliminary
studies, a 4-week feeding study in rats (Project No. 30S0112/89012, MRID No.
424121-02, see Appendix to this Report) and a 3-month feeding study in rats
(Project No. 3150112/89053 and supplementary Project No. 3180112/89077).
Treatment of rats with Mepiquat Chloride at 8000 ppm (active ingredient) for 4
weeks resulted in decreases in food consumption, body weights, absolute and
relative organ weights, and changes in clinical chemistry. Mepiquat Chloride
administration at 500 or 2000 ppm (active ingredient) for 4 weeks did not result in
treatment-related findings. In the 3-month feeding study, Mepiquat Chioride
administration at 145, 579, 2316, or 4632 ppm (active ingredient) did not result in

‘treatment-related toxicological ﬁndmgs In the supplementary study, Meplquat

Chloride administration at 12000 ppm (active ingredient) for 3 months resulted in
decreased food consumption, body weight gain (32% reduction for males, 17% for

females, as con:parcd to controls), food. efficiency, increased incidence of clinical

signs, changes in hematology and clinical chemistry, and neurological findings. The
neurological findings were considered to result from reversible effects of the test
compound on the acetylcholine-activated receptors. Based on the findings from the
preliminary studies, the low, medium, and high doses of Mepiquat Chloride for the
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current study were chosen as 290, 2316, and 5790 ppm (active ingredient,
corresponding to inclusion levels of 500, 4000, and 10,000 ppm of test material
containing 57.9% Mepiquat Chloride, respectively).

TABLE 1. STUDY DESIGN
Doss Group ‘Cone. In Diet Dosé (mg/kg/day) - _ No. of Animals
- Epm (1) Male Female . Male ~ Female
1 Controt 0 Y S "o " _ 20.\
2 Low (LDT) 290 13 ST 20 "
(HDT) _

Data for dose {mg/kg/day) taken from daily stbstance intake data in Table 4.2.4, p. 49, MRID No, 432644-02.

2, me_t_p.m_emman_and_amlms
Diet was usually preparéd weekly, Concentrated diet was prepared by adding
Mepiquat Chloride to ground Kliba maintenance diet rat/mouse /hamster, 343 meal

and mixing with a BOSCH mixer. The concentrate was diluted to the appropriate
level by adding diet and mixing with a GEBR. LODIGE mixer for 10 minutes.

Results ~ o '
a. Homogeneity analysis « In the initial test, diet was prepared with Mepiquat

Chloride at concentrations of 500, 2000, and 8000 ppm. Six samples of the 560

and 8000 ppm preparations were analyzed and the mean concentrations were
98.9% and 101.7% of theoretical inclusion levels, respectively. In the second
test, diet was prepared with Mepiquat Chloride at concentrations of 290 and
5790 ppm and six samples from each preparation analyzed, The mean
concentrations of the 290 and 5790 ppm preparations were 89.2% and 99.7% of
theoretical inclusion levels, respectively. ' . N

‘b, Stability -analysis ~ The stability of. Mepiquat Chloride at 500 ppm in diet
-preparations was assessed during storage at room temperature for 0, 11, and 32
days. The Mepiquat Chloride concentration in diet after 32 days at room
temperature was 95.5% of the theoretical inclusion level.

September 1995 . 4
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c. Concentration analysis ~ Samples of diet with Mepiquat Chloride at inclusion
levels of 290, 2316, and 5790 ppm were prepared on 5 dates from May 8, 1991
to February 2, 1993. The preparations were stored in the freezer and
concentrations analyzcd within 10 months. Mean concentrations of Mepiquat
‘Chloride for the 290, 2316, and 5790 ppm preparations ranged from 82.8%-
103.1%, 92.4%-105.1% (if one determination is disregarded), and 94.6%-102.1%,
respectively, of the theoretical-inclusion levels.

3. Diegt

Animals were fed ground Kliba maintenance diet rat/mouse/hamster, 343 meal
(Klingentalmiihle AG, Kznseraugst, Switzerland), Dnnkmg water and food were
available ad Lbitum. )

4l S - -

Body weights and body weight changes, clinical chemxstry, and hematology results
were analyzed using a one-way analysis of variance with the F-test. If p<0.05,
~ comparisons between dose groups and controls were performed using Dunnett’s
test (2-sided). Neurofunctional test data were analyzed using the one-way Kruskal-
‘Wallis non-parametric test, If p<0 03, comparisons between each dose group arnd
the control were performcd using the Mann-Whitney U-test (2-sided). For
urinalysis, a comparison of each dose group with the contmi was performed with
Fisher's exact test.

5.. Signed and dated GLP and quality assyrance staterments werc. present.

C. METHQDS AND RESULTS
1. Observations

Rats were inspected twice a day on Monday through Friday, and once a day on

Saturdays, Sundays, and holidays for mortality and signs of toxicity. Comprehensive

clinical examinations were performed once a week on the day of weighing. Rats

were also inspected for neurological function once prior to beginning treatment, and
- at the end of the first, second, thu'd, and sixth month of treatmenL

Results - Mortahty for males dunng the treatment period (days 0 to 728) was

- similar between controls and treated animals (controls:  5/20 (25%); 290 ppm:
~6/20 (30%); 2316 ppm: 1/20 (5%), 5790 ppm: 6,20 (309%)). Mortality for females
during the treatment period (days 0 to 728) was similar between controls and
treated animals (controls: 5/20 (25%); 290 ppm: 5/20 (25%); 2316 ppm: 6/20
"(30%); 5790 ppm: 5/20 (25%)). There were no clinical signs for males indicative
of a response to treatment, except for the observation of unpalpable testes in the

September 1995 -~ _ 5
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scrotum in 2/20 rats in the 5790 ppm dose group. There were no clinical signs for
femdles indicative of a° response to treatment. There were no abnormal
ncurologlcal signs for any of the males or females.

It is important to note that the mortality data presented by the study author for
males and females in the 2316 ppm dose group is 1/20 and 6/20, respectively, in

the table for Cumulative Mortality (Tables 71, 72), but is 2/20 for males and 7/20
for females in the table for Summary of Clinical Observations (Tables 57, 58). The
reason for this discrepancy is not known. It can be surmised that.since the data in
the Cumulative Mortality table is-for days 0 to 728 and the data in the Summary
of Clinical Observations table is for days 0 to 735, there was an additional death in-
each of the sexes during that 7 day period beyond the end of the treatment period.

-~ However, this was not discussed by the stady author

2. Bodyweight

Animals were wéighed pridr to the beginning of the administration period in order
to assign the animals to test groups, then at day 0, then once each week for the first
14 weeks, and then at 4 week intervals for rcmaiudcr of the treatment period

Resalts -~ Group mean body wexghts (Table 2) for males in the high dose group
(5790 ppm) were significantly decreased at day 728 (87.5% of control, p<0. 05).
The decrease at the end of the treatment period reflected decreases occurring
throughout the treatment period: days 7-182 (all p<0.01), from days 210-462 (all
p<0 05), day 490 (p<0.01), days 518-728 (all p<0.05). Body weight gains for males
in the high dose group were consistently significantly decreased as compared to
controls throughout the treatment period, and from day 0 to day 728 were 83% of
control (p<0.05). Group mean body weights for females in the high dose group’
~ were 88.1% and 88.3% of controls at days 546 (p<0.05) and 728 (not statistically
: sxgmﬁcant), respectively, The difference in statistical mgmﬁcance reflects the lesser
variation in body weights for females in the high ‘dose group at day 546 (standard
deviation of 29.6) than at day 728 (standard deviation of 40.2). Group mean body
weights for females in the high dose group were similar to controls for days 7-91,
were statistically significantly decreased as compared to controls for days 93-266 (all
p<0.05), 294-546 (all p<0.01), and 574 (p<0.05), and were not statiszically
significantly different from controls for days 602-728, Group mean body weight gain
from days 0 to 546 was 80% of control (p<0.01) and from days 0 to day 728 was
- 80% of control (not statistically significant) for females in the high dose group. As
was the case for group mean body weights, the similar percentages, but different
statistical significances reflect the lesser variation at day 546 (standard deviation of
28.0) versus day 728 (standard deviation of 41.4) for females in the high dose group.
Group mean body weight gaitis for females in the high dose group were decreased
as compared to controls at day 7 and 14 (p<0.05), and days 98 (p<0.05), 126
{p<0.01), 154 (p<0.05), 182 (p<0.05), and 210-574 (p<0.01). Body weights and
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body Wcig,ht' gains for males or females in the low (290 ppm1) or medium (2316 -

pput) dose groups were similar to controls throughout the treatment period. .

TABLE 2. GROUP MEAN BODY WEIGHTS AND BODY WEIGHT CHANGES FOR MALES AND FEMALES
TREATED WITH MEPEQUAT CHLORIDE FOR 728 DAYS
‘Treatmens Group/Exparere Lovel (ppen)
Day of Study Maies ' . Pemaks
0 20 - B |  s@0 0 290 Bi6 | smo
: =
0 194.5 195.1 46 [ 1933 1514 1509 |- 1516 508
(0%) | (oo (99%) (100%) [ (100%) (99%)
182 5621 5729 554.6 5069 3066 L0 3003 876
' (1029%) (99%) (90%) {101%5) (58%) (94%)
37 659.2, 6627 6420 | 5953 34 96 3367 304
(1014%) (9795) (50%) (102%) | (8% | (90%)
545 7192 782 595.0 639,20 na I8 359.0 3268
- {100%%) %) | (8%) (1015%) (97%) (88%) .
28 NS 705.0. 611 - 626.6* 187 w0 | w17 306
9% .} (92%) (38%) (56%) (59%) (88%)
Terminal® " 6938 6706 6316 598.2" 360.1 M43 /64 ) 67
__(57%) (91%) (86%%) (M) (99%) (8350}
| Weight Gain (g) ' '
Days 0182 3676 3778 360.0 36 1553 101 |. 1487 13720
(103%) (98%) | (85%) (1639%) (96%) « | (88%)
Days 0-378 4647 4676 #74 400.9° 1920 1987 1851 159.8%
(101%) | [6%) (35%) {1035} (56%) (83%6)
* Days 0-546 280 | s09 5004 464 | 2198 240 2078 1760
: (59%) (959%) (85%) 1 0ew) (55%) (80%)
'Days 0728 5212 si08 4660 | 43 256 | 269 230.6 188.6
: (5895} (89%) (83%) (92%) " (98%) (80%%)
— e r—r——

Data adapted from Tables 11-30 (pp.75-54), and tabic of absolute weights, pp. 996-597, MRID No. 432644-02,
*Terminal weights at sacrifice, used for determination of relative organ weights,
*ps0.05, ANOVA + Dunnett’s test (two-sided)
**p40.01, ANOVA + Dunnett’s test (two-sided)

3. _
Food consumptien .(g/ rat/day), food cfﬁéiency (body weight gain, (g)/ food
consumption (g) per unit time X 100)), and substance intake (mg/kg body weight)
were determined weekly for each dose group for the first 14 weeks of the study and
September 1995 ' 7
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approximately every 4 weeks for the remainder of the study period. Total food
consumption and overall food efficiency were not presented by the smdy author and
were calculated by the reviewer.

Resulis « _

a. Food consumption - The total food consumption (Table 3) for males in the
290, 2316, and 5790 ppm treatment groups was 101%, 99%, and 92% of
controls, respectively. Total food consumption for females in the 290, 2316, and
5790 ppm treatment groups was 100%, 98%, and 94% of controls, respectively.

b. Compound consumption - Comp_ound consumption values for rafs in the

medium and high dose groups were 8 and 20 times the low dose group,
respectively (Table 1).

¢. Food efficiency - Food efficiency for males in the 290, 2316, and 5790 dose
groups was 1049, 100%, and 88% (not statistically significant) of controls. Food
efficiency for females in the 290, 2316, and 5790 dose groups was 92%, 85%,
and 85% (not statistically significant} of controls

TABLE 3. GROUP MEAN FOOD CONSUMPTION AND FOOD EFFICIENCY FOR MALE AND FEMALE
WISTAR RATS TREATED WITH MEPIQUAT CHLORIDE IN-POOD FOR 728 DAYS

Esposre Level (ppas)
Prramcice Mafcs Femaits
e 9% 16 " 5790 o 290 316 5790
Groop Mean Daily %7 770 | %5 | e | 204 ws | 01 1920
Pood Consumption (101%) (99%) " (929%) (100%) (985%) (545%)
- (g/rat/day) - " . :
Totl Pood . | 10458 19672 19306 1w | 14887 14930 14654* 14005**
Consumption (g/rat) (101%) (99%) (92%) (10098Y (98%) (94%)
Food Efficiency ) 25 26 25 22 13 12 IS S 1i
{((badysright gin : (A04%8) | (2009%) (88%) (2%} (857} (85%)
(B))/ (Food conmutyed )
(E)x100

Mean daily and total food consumption were calculated by the reviewer from dat foc days 7-728, cbizined from Tables 1-10 {pp. 63-74},
and food cfficiency wea calculated by the reviewer from data for aays 14, 42, 'X), 98, 126-686, and 728 (4-week intervals) cbtained from
Tables 31-40 (pp. 25-104), MRID No. 43264402,

“p< .05, ANOVA + Dunnet's test (2-sided), statistical snafgeis performed by the reviewer
**n<001, ANOVA + Dunnety’s test (Z-Stdl:d), Statisticat analysis per{omed by rbe Teviewer
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4. Ophthalmoscopic examination

Four days prior to and 723 days after the beginning of treatment, the eyes of all rats

 in the control and in the high dose groups were examined using an ophthalmoscope
(Heine Focalux). The eyes of rats in the low and medium dose groups were not
examined. ‘ '

Resuits ~ There were no findings attributable o treatment with Mepiquat Chloride.

5. Blood was collected for hematology and clinical chemistry analysis from the
retroorbital venous plexus in the morning from non-fasted rats. EDTA was used
as the anticoagulant. Blood samples were analyzed at days 99, 183, 363, 547, and
725, The hematology parameters WBC, RBC, HGB, HCT, MCV, MCH, MCHC,
and platelets were measured with an § Plus Coulter particle counter, reticulocytes
with a Hematrak 480 (Geometric Data, Munich), differential WBC was assessed
visnally, and blood clotting assessed with a ball coagulometer (KC 10 A, Amelung, -
Lemgo). Clinical chemistry parameters were assessed using an automated analyzer |
(Hitachi 737, Boehringer, Mannheim),

a. Hematology
X X | -
X | Hematocrit(HCT)* X | Leukocyte differential count®
X | Hemoglobin (HGB)* X | Mean corpuscular Hb (MCH) -
X | Leukocyte count (WBC)* X | Mean corpuscutar Hb conc.
X | Erythrocyte count {RBC)* - X | Mean corpuscular volume (MCV)’
X | Platelet count* X | Reticulocyte count

Blood clotting measurements ’

~ (Thromboplastin time, ~ APTT)

(Clotting time).

‘X | (Prothrombin time, PT)
*Required for chronic studies.

Results - Group mean WBC counts were decreased slightly for males in the 2316

and 5790 ppm dose groups as compared to controls at days 183, 365, 547, and for
- males in the 3790 ppm dose gronp at day 725, These decreases were not
 statistically significant, except at ddy 183 for males in the 2316 ppm dose group

(13% decrease, p<0.05). The decreases were not toxicologically significant.
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b. Clinical chemnistry

X X

Electrolytes Other

X | Calcium* X | Albumin®

X | Chloride* X | Blood creatinine® -

X {1 Magnesium* X | Blood urea nitrogen*

X | Phosphorus* X | Cholesteral*

X. | Potassium?® X | Globulins

X | Sodium* X | Glucose*

Enzymes : X { Total serum protein (TP)*

X | Alkaline phosphatase (ALK) X | Triglycerides o
Cholinesterase (ChE) ' Serum protein electrophoresis
Creatinine pbosphokinase {CK)* X | Bilirubin*

Lactic acid dehydrogenase (LDH)*

X | Serum alanine aminotransferase {also SGPT)*

X | Serum aspartate aminotransferase (also

X | Gamma glotamyl transferase (GGT)

Glutamate dehydrogenase
Oruithine carbamoyltransferase (OCT)

* Required for chronic studies.

Results - There wére statistically significant changes in serum zlanine aminotransferase
(SGPT) levels for males and females (Table 4). SGPT levels were significantly -
decreased as compared to controls for males treated with Mepiquat Chloride at 5790
ppm at days 99(81%, p<0.0L), 183 (83%, p<0.01), and 547 (67%, p<0.01), 2316 ppm
at days 99 (87%, p<0.05) and 547 (71%, p<0.01), and at 290 ppm at day 547 (77%,
p<0.05). Gamma glutamyl transferase (GGT) levels were increased at day 183 for.
males treated with Mepiquat Chloride at 5790 ppm (9 nkat/L, p<0.05) as compared to
controls (1 nkat/L). SGPT levels were significantly decreased as.compared to controls -
for females treated with Mepiquat Chloride at 5790 ppm at days 99 (84%, p <0.01) and
547 (83%, p<0.05), at 2316 ppm at days 99 (34%, p<0.01), 365 (85%, p<0.05), and 547
(79%, p<0.01).

‘There were other, incidental, statistically significant changes in clinical chemistry
parameters for males and females treated with Mepiquat Chioride as compared to
controls. For males, there were increases in chloride levels at day 99 for rats treated
with Mepiquat Chloride at 290 (101%, p<0. 01), 2316, (101%, p<0.05), or 5790 ppm
(101%, p<O0. 01) and at day 547 for males treated with 5790 ppm (10195, p<0.05).

‘There was an increase in glucose levels (10695, p <0.05) at day 183, in creatinine levels
{112%, p<0.01) at day 725, and in tnglycende levels at days 183 (148%, p<0.01) and
347 (137%, p<0.03), and a decrease in total bilirubin levels at day 183 (68% of control,.
p<0.05) for males treatcd with Mepiquat Chionde at 290 ppm. For females, there was
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a decrease in triglyceride levels at dziys 9SG (70%. of control, p<0.05) and 725 (44%,
p<0.01) and an increase in total bilirubin levels at day 547 (160%, p<0.05) for rats

- treated with Mepiquat Chloride at 5790 ppm. Serum aspartate aminotransferase
(SGOT) levels at day 547 were statistically significantly decreased as compared to.

controls for females treated with Mepiquat Chloride at 5790 (83%, p<0.05) and 2316
ppm {77%, p<0.01). These changes, although statistically significant, were not
toxicologically significant. :

| TABLEA mmwmmmmmnmm mmm'mm*mn
ORALLY WITH MEPIQUAT CHLORIDE IN FEED FOR 728 DAYS
Exposure 1ovel (ppm)
0 290 2316 5T 0 290 2316 5o
%9 0092 085 086 0.80% 0.54 087 079 079
(96%)P (87%) (815%) (93%) [ (84%) (84%) .
183 1.05 1 | o0s | omm 088 | - o0s 076 | o9t -
_©1%) (89953 (839%) (9395) (86%) (103%)
365 162 095 093 0.86 095 091 ‘081" 087
(93%) (F15%) (84%0) (969%) (859%) (525%)
547 113 | osar 1 o8 076~ |- 109 0.50 0.51** 086"
{775} {71%) - (67%) B7%) 1 {79%) (83%)
725 on 04 0.73 062 091 |- os7 | o8t 083
(103%) (1019%) (869) . (96%) (895) 91%%)

Data adapted from Tables 4.3.3.1 and 4332 (pp:52:53), MRID No. 432644-02.
2SGPT icvels are presented in picat /L.
Dy, of control, calculated by the reviewsr,
'pwco 05, ANOVA + Dunnett's test (Zaded)
**p<0.01, ANOVA + Dunaent’s test (2-sided)

6. Urinalysis®

‘Urinalysis was performed ofi days 92, 1?? 359, 541, and 716 of the treatment
period. Urine was collected from the rats during an overnight fast (food and water
withheld). The levels of nitrite, pH, protein, glucose, ketones, urobilinogen,
bilirubin, and blood in the urine samples were determined semi-quantitatively using
test strips (Combur-9-test RL, Boehnnger Mannheim) and a reflection photometer.
The specific gravity was determined using 2 uzine refractometer. Urine sediment
was examined microscopically. The CHECKED (X) parameters were examined,
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X X
X | Appearance* X | Giucose*

. X | Volume* X | Ketongs*
X | Specific gravity* X 1 Bilirubin* -
X | Sediment (microscopic)® X | Blood*

X | Protein* ) X 1 Nitrite
X | Urobilinogen* X pH
* Required for chironic studies.

Results ~ There was a treatment-related finding (Table 5) of increases in crystals
in males treated with Mepiquat Chloride at 5790 ppm, as compared to controls.
- The increased levels of masses of urine crystals in sediment in high dose (5790
ppm) males were found at days 92, 177, 359, and 541, although statistically
significant only at day 92 (p<0.05). There were other findings for males, but these
were not treatmeni-related as they occurred at single timepoints, or did not
represent a trend over the treatment period. At days 92, 177, 359, 541, and 716 of
the treatment period, the incidence of erythrocyte levels >1 for controls were 3/20,
6/20, 4/20, 8/20, and 0/20, respectively, and the incidence for males treated with
Mepiquat Chloride at 290 ppm was 3/20, 7/20, 10/20 (p<0.05), 11/20, and 9/20
{p<0.01), respectively. There was an increase in incidence of bacteria levels for
males treated with Mepiquat Chloride at 290 ppm at day 92 (5/20, p<0.05), as

compared to controls (0/20). Instead of nitrate levels, the authors measured nitrite
levels. ' ‘

TABLE 5. INCIDENCE Off CRYSTALS IN URINE FOR MALE AND FEMALE WISTAR RATS
TREATED WITH MEFIQUAT CHLORIDE IN POOD FOR 728 DAYS

R "
_ Exposure Levet (ppen)
Day of Stady . Males o " Femals
o 20 Bk | 5K 0 % | 26 | SM0
92 | | 4)20 6/20 4/20 12/20% - 0/50 1/ 3/20 2/
177 120 0/26 1/20 5/20 1/20 1/20 0/20 2/20
359 . 0/20 0/20 /20 4;36 120 . 0720 1/20 S/20
SAL (males), 542 (Gemates) | o/ | o/ | om0 .| 20 | om /20 1/20 1/20
716 o | o0 | o0 0/20 o/20 | — 1/20 o/20 o/
—_

Data adapted from Tablez 158-162 (pp. 222-226) and Tables 168-172 (pp. 232-236), MRID No. 43264402,
*p<0.05, Fisher's exact test
**p<0.01, Fisher's exact test
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7. Sacrifice and pathology
Rats were euthanitized by decapitation after carbon dioxide inhalation and
complete necropsies were performed on all animals. Tissues were stained with
- hematoxylin-eosin prior to microscopic examination. All the tissues checked below
were examined in all rats from the control and high dose (5790.ppm) groups and
in all rats that died or were sacrificed during the treatment period. For rats in the
low (290 ppm) and medium (2316 ppm) dose groups that survived to termination,
the lungs, liver, kidneys, and gross lesions were the only tissues subjected to
microscopic pathological examination, Statistical analyses were performed on the
organ weights, but were not performed by the study author on the incidences of
macroscopic or microscopic pathological findings. All animals that died and those
sacrificed on schedule were subjected to gross pathological examination and the
CHECKED (X) tissues were collected for histological examination. The (XX}

organs, In addition, were weighed.
X P § L X
Digestive system : Cardiovasc./Hemat, Neurologic *
Tongue X | Aorta* XX | Brain**
X | Salivary glands* X | Heart* ' X | Periph. nerve*
X | Esophagus* X' | Bone marrow* X | Spinal cord (3 levels)* '
X | Stomach* X | Lymph nodes* X | Pituitary*
X | Duodenum* X | Spleen _ X -Eyé (optic n.)
X { Jejunum* X | Thymus* . Glandular '
X | Bevm® Urogenital . XX | Adrenal gland*
X | Cecum* - : XX Kidqeys"" - ' Lacrimal gland
X § Colon* ; X | Urinary bladder* X | Mammary gland*
X | Rectum* XX | Testes** : ' X ‘| Parathyroids*
XX | Liver** . X | Epididymides X | Thyroids*
Gall Bladder* X | Prostate o Other .

- X | Pancreas® X | Seminal vesicle X | Bone*
Respiratory X | Ovariest* "X | Skeletal muscie®
X | Trachea* X | 'Uterus* X | Skin*

X { Lung* "X 1 All gross lesions and
MNose
Pharyn ,
Larynx

" * Required for chronic studies, . :
* Organ weight required in chronic studies. .
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Results ~

a. Organ weight - There was a significant decrease in absolute brain weight (4%
decrease, p<0.05).for males in the high dose group (5790 ppm} as compared to

controls. This is not toxicologically significant as there were no associated °

microscopic pathoiogical findings.

b. Gross pathology ~ There were no gross pathological findings for males occurring
. at a higher frequency in treated animals than in controls. There was an
increased incidence of *focus” in the adrenal cortex for treated females, as
~compared to controls. The respective incidences for controls and females in the
290, 2316, and 5790 ppm dose groups were 9/20, 13/20, 13/20, and 16/20

(p<0.05). The incidences of macroscopic pathological findings were not . |

statistically analyzed by the stidy author.

¢. Microscopic pathology -

1} Non-heoplastic - Thérc was an increased incidence of vacuolated cell foci,
hemosiderin pigment, and nodular hyperplasia in the adrenal cortex for .

treated females, as compared to controls. The respective incidences of these
findings for females treated with Mepiquat Chloride at 0, 290, 2316, or 5790
ppm were: vacuolated cell foci, 3/20, 5/17, 5/18, 9/20 (p<0.05);
hemosiderin pigment, 3/20, 5/17, 8/18 (p<0.05), 6/20; and nodular

‘hyperplasia, 3/20, 6/17, 4/18, 6/20. The increased incidence of vacuolated -

cell foci (statistically significant for the high dose group) is toxicologically
significant as it correlates with the macroscopic finding of focus for the
adrenal cortex (statistically significant for the high dose group). The
. increased incidences of hemosiderin and nodular hyperplasia were increased
in all dose groups (statistically, significantly different from control for
hemosiderin pigment in the 2316 ppm dose group) and may also correlate
_with the macroscopic pathological finding for the adrenal cortex. The
incidences of microscopic pathological findings were not statistically analyzed
by the study apthor. . _

'2) Neoplastic - There were no neoplastic changes occurring at a highér'

frequency in treated males as compared to controls. For females, there was
a slightly increased frequency of fibroadenomas and adenocarcinomas in the
mammary gland, The respective incidences of neoplastic findings in the
control, 290, 2316, and 5790 ppm dose groups were: fibroadenomas, 3/20,
2/8, 3/11, and 4/20; and adenocarcinomas, 0/20, 2/8 (p<0.05), 2/11
 {p<005), and 2/20. However, as the increased incidences were not large,
were only statistically sigpificantly - differeii from controls for
adenocarcinomas in the low and medium dose groups, and were not
accompanied by macroscopic or non-neoplastic pathological findings for
marmnmary glands in females, the increases in incidences of fibroadenomas

and adenocarcinomas for females treated with Mepiquat Chloride are not .

September 1995 . _ 14

e



' [MEPIQUAT CHLORIDE] o Chronic Oral Study (83-1a)

likely toxicologically significant. The neoplastic findings were not statistically
~ analyzed by the study author.

8. .Ng_!,;rglogicgl gxamingtion

Examinations were performed at days -3, 30, 58, 86, and 179 o assess qualitatively

~the general condition of the rats and to observe for: piloerection, skin color,
posture, respiration, behavior, activity, tremors, convulsions, ataxia,
paresis/paralysis, pupil size, lacrimation, secretion of pigmented tears, salivation,
vocalization, body tone, urination, feces, sensitivity of the body surface, righting
response, winking reflex, pupillary reflex, vision, audition, olfaction, toe pinch, tail
pinch, and any other miscellaneous abnormal responses. The rats were observed
qQuantitatively for grip strength of the forelimbs and the bindlimbs, and a hot-plate
test was performed. _

Results — All responses were within the normal range and there was no evidence
of neurological abnormality or deficit in any of the male or female rats.

D. DISCUSSION

‘The doses for the current study were chosen based upon 2 previous dose selection
studies. The first was a 4-week feeding study-with doses of Mepiquat Chloride at 500,
2000, and 8000 ppm (active ingredient). The results are summarized in the Appendix
to this DER. In the second study, Mepiquat Chloride was administered in feed at 145,
379, 2316, 4632, and ‘12000 ppm (active ingredient) for 3 months. The second study
report was not seen by the reviewer. In both of these studies, there were changes in
food consumption, body weight gain, changes in-clinical chemistry and slight changes in
organ weights. Based upon the results from the preliminary dose-selection studies, the
doses of Mepiquat Chloride for the current study were chosen as 290, 2316, and 5790
ppm (active ingredient). ' -

Oral administration of Mepiquat Chloride at 5790 ppm (active ingredient) for 728 days
to male and female Wistar rats resulted in decreased weight gain and decreased food
" consumption for males and females, decreases in SGPT levels for males and females,
an increase. in urinary crystal formation for males, and an incréased incidence of
macroscopic and microscopic pathological findings for the adrenal cortex for females.
The finding of crystals in urine sediment was noted in the preliminary 3-month feeding
study. However, as there were no macroscopic or microscopic pathological findings to
correlate with the finding of crystals in. urine sediment, the toxicological significance is
somewhat questionable. The statistically significant decreases in SGPT levels for males
and females in the high dose group were not toxicologically sighificant. These decreases
were within the historical data range for a 2-year study, were not correlated with
macroscopic or microscopic pathological findings, and the decreases were not found in
* the 3-month study. The LOEL is 5790 ppm. : ‘
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There were no treatment-related effects seen in the low (290 ppm) and medium (2316
ppm) dose groups. The only statistically significant change noted for the low dose group
was the decrease in SGPT levels in males at day 547 (77% of control, p<0.05). SGPT
levels in the low dose group were similar to controls at all other timepoints (days 99,
183, 365, and 725), therefore this incidental increase is not toxicologically significant.
For rats in the 2316 ppm dose group, there were increases in urinary crystals (males,
not statistically significant) and decreases in SGPT levels for males at days 99 (87%,
p<0.05) and 547 (71%, p<0.01). As noted above for the high dose group, the SGPT
findings are not toxicologically significant. The inereases in urinaty crystals are of
questionable significance as discussed above and the increase for males in the 2316 ppm
dose is not statistically significant. Therefore, as there were no toxicologically significant
findings for the medium and low dose groups, the NOEL for 728 day feeding of
Mepiquat Chloride in male and female Wistar rats is 2316 ppm.

E. STUDY DEFICIENCIES

Lactate dehydrogenase (LLDH) and creatinine phosphokinase (CPK) levels were not
assessed in the clinical chemistry evaluations. A test for nitrate was not performed in
the urinalysis (a test for nitrite was performed). The inclusion of these data would add
Little to the study report. The study author did not perform statistical evaluations of
differential WBC counts, and did not statistically analyze the macroscopic or -
microscopic pathological data. The lack of these statistical evaluations is a major flaw
in the study. There were statistically significant increases in pathological findings for
the adrenal cortex that were not identified by the study author, These findings support
the identification of a LOEL and should have been discussed by the study author.
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Dose Selection Study in Rats

MRID No.: 424121-02 .

Study Type: Subchronic Feeding-Rat (4-week, §82-1a)

Test Material: Mepiquat Chioride

Study No.: 30S0112/89012 :

Testing Facility: BASF Aktiengesellschaft, Department of Toxicology, Limburgerhof,

Gernmany o : . : :

Study Title: Oral toxicity of Mepiquat Chloride in Wistar rats, administration in the diet
over 4 weeks (Range-Finding) '

Author; K. Schilling . :

Report Issued: June 12, 1992 (study completion date)

Methods _

Test Animals: Male and ferhale Wistar rats, Chbb=THOM(SPF); 42 days old, 177-191 g
(males), 139:159 g (females) - S

Group Size: 5/sex/dose :

Test Concentrations: Daily diet of Mepiquat Chloride at 0, 500, 2000, or 8000 ppm
(approximately equivalent to 0, 46, 183, or 661 mg/kg body weight, respectively).,

Results : .

Clinical signs: There were no clinical signs of toxicity for any of the animals.

Mortality: There was no mortality.

Body weight: Group mean body weights for males in the high dose group (8000 pPpm) were
statistically significantly decreased relative to controls at days 7, 14, 21, and 28 (82%,
8190,82%, and 83%, respectively, p<0.02 for each). Group mean body weights for
females (8000 ppi) were statistically significantly decreased as compared to controls
at day 7 and 14 (91% and 91%, p<0.02), and were decreased relative to controls at
days 21 and 28 (93% and 95%, respectively, not statistically significant). Group mean
body weights in other dose groups were similar to controls at all timepoints.

‘Food Consumption: Total food consumption was decreased t0 75% and 85% of controls,

- for males and females, respectively, in the high dose group (8000 ppm), primarily due
to decreased food consumption during the first week of treatment. . Total food _
consumption was unaffected in other dose groups. - :

Clinical Pathology: - ' _ . :
Hematology: There were no treatment-related effects on hematology parameters.
Biochemistry: Group mean glucose (88%, p<0.02), total protein (93%, p<0.02),’

albumia (3%, p<0.02), globulin (92%, p<0.02), and triglycerides (46%, p<0.02)
were decreased relative to controls and cholesterol.(122%, p<0.02) was increased
relative to controls for males treated with Mepiquat Chloride at 8000 ppm.
- . Triglyceride levels were decreased relative. to. controls ¢73%, p<0.05) for males
. treated at 2000 ppm. There were no effects noted for females,
Urinalysis: There were ne treatment-related effects on urinalysis parameters.
Organ Weight Gain: -
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Group mean absolute organ weights for liver (males: 72%, p<0.05; females:

89.5%, p<0.02) and for kidney (males: 86%, p<0.05; females: 889, p<0.05) for

males and females (8000 ppm) were decreased relative to controls, Group mean

relative organ weights for liver (88%, p<0.05) were decreased relative to controls

for males (8000 ppm). Relative organ weights for the adrenals (15% increase,

p<0.05) and the testes (26% increase, p<0.02) were increased relative to controls
_for males (8000 ppm).

Macroscopic and Microscopic Pathology: There were no treatment-related findings.

{The ' following findings were summarized for the 12000 ppm group
in the 3-month study : severely reduced food intake (males -19%, females - 8%);
reduced body weight (males - 32%, females - 17%); impaired food efficiency;

~ reduced general and impaired behavior including tremors, impaired gait, ataxia,
posture abnormalities, vocalizations and feces abnormalities; reduced grip strength
of forelimbs and hindlimbs; increased reaction time in the hot-piate test; decreases
in caleium, creatinine, glucose, total protein, albumin, globulin, and triglycerides;
increase in thromboplastin time and chioride; and increased urinary crystals in
males.]

Lonclusions: There was no significant toxicity for rats in any of the dose groups. The
reduced food consumption for males and females was likely a result of decreased
palatability of the food/test material mixture, thus resulting in reduced body weight
gain. The decreased triglycerides would be consistent with a slight reduction in food
consumption. The decreases in organ weights and other clinical chemistry parameters
are not toxicologically significant, as there were no macroscopic or microscopic
pathological findings, and may simply reflect reduced food consumption. On the basis
of the lack of toxicity at 500, 2000, or 8000 pprn, dose levels of Mepiguat Chloride of
0, 145, 579, 2316, and 4632 ppm (and 12000 ppm in a supplementary study) were chosen
for a 90-day feeding study. The results of the 90-day feeding study were not seen by the
reviewer. On the basis of the 2 subchronic feeding studies (4-week and 90-day), doses
of 0, 290, 2316, and 5790 ppm were chosen for use in the 52-week chronic feeding-rat
study (MRID No. 432644-02). ' :

Lore Classification: Not applicable; dose rangé—ﬁndi;lg study
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: *_—~CHioride
is. Unmm a 6 month {ntervels consisting ing of at lesst;
? dilirubin
- *_._—Urobilirubin

""" L

_ _,an o _)nﬂc pravity (camolality)
e . ‘ Volum
16. ual of all mmk.
//L}i‘;;;momm following tissues performed on aill soamﬂew and rodsats, all control

and high dose spimais, all animals that died or were kilied on study, sll groes lesions on all
animais, target organs on Al animals and lungs, liver and kidoeys on all owber animais.

Criteria marked with 2 ° are supplemeaial and may vot be required for every study.
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