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OFFICE OF
PESTICIDES ANO TOXIC SUBSTAMCES

MEHORAHDUH

SUBJECT: Use of Paclobutrazol on turf, ornamental plants,
’ " and trees (EPA Reg. Eos. 10182~EUP-GU, 10182-IF,
10182.T7, and 10182-EUP-GA). Tox. Chem. No. 628C.

TC: - Robert J. Taylor
’ Product Manager 2%
Registration Diviaion (TS~ TGTC)

THRU: - Jane Harris. Ph. D., Section Heacﬁ"‘g%ﬁ; 3‘/#—&(

Review Section 6

Toxlicology Branch .
Bazard Evaluation Division (T5-T69) \,)"G {vb/b
FROM: - Roger Gurdner, Toxicologist |

Review Section 6 : .
Toxisology RBranch WW}- "*t-ﬁ?'

Hazard Evaluation Division (TS-T69)

Action@_Requested

1. Registration of SOWP formulations for use as an orna-
mental plant growth regulator (10182-IE, Pecord Ko. _
131519) and as a tree grovth retardant (10182-TT, Record
Ho. 131518)

2, Experinental Use Permit for a 4 g/l formulation on
container grown ornamentals (10182-EUP-CA, Record FKo.
1&213&)

3. Experimental Upe Perﬁit for a 50 WP forrulation on grass
need crops (10182-EUP-CU, Record Nos. 131517, aend 145722)

b, Review of the reports listed fn Section IV (pagee 12-14)

Recommendations &nd Conclusaions

l. There are adequate data to suppcrt the Experimental Use
Permitas (10182-EUP-GU and -GA). Howvever, the results of
the rat teratogenicity study indicate that the lebel
aheuld regulire pretectire clathing Lf there 1s peotentt
exposgure for wvomen of child bearing age.
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There was ro ianformatiorn on the nature of the exposure
associated wit™ the ornamental plant and trece uses which.
would proviue B8 “asis for determination of d¢ate require-
meats {(see point 8. below, for example). Therefore,
comments on data needed in support of the two proposed
uses on ornamentals and trees are deferred until informetion
on the frequency of applications and the individuals 1is
provided. '

Acute toxicity data indicats that the a L g/l formulation
should be classified into Toxicity Category IV for acute
oral tuxicity and Category III for acute dermal toexicity.
The technical grade and 50% wettable powder formulations
are classified into Toxicity Category III for acute dermal
toxicity. The 4% 2,1 fernmulavion is not a primary eye or.
skin irritant {Category 1V), an? {% does not cause skin
sensitization. o o

A one-year study in dogs estublished a HOEL of 15 mg/kg/
day in the dog {(Sectien 1I, B., page 6}.

A ROEL of 10 mg/kg/day was established for fetotoxicity
in rats (Sections II. C., page 6: and III. C., page 9).

Ko effects vere seen in a dominant lethal satudy in mice
or in an in vivo cytogenetics atudy in rats at doses up
go 300 mg/kg (Sections II. D., page 6; and III. A. , page

Rats and dogs readily eabsord lov and high oral doses of

" paclobutrazol, and excretion is repid.’ The major route

of excretion 1s the urine (Section II. E., page T).
Metabolites include free or conjugated diol and carboxylic
acid forms of paclobutrazol with the halogerated phenyl
and triazol groups remaining unchanged in rats {page 9).

Historical control data indicated that rabbits used in

the teratogenicity study vere possibly immature and that
the artificial {nsemination technique had not been per-
fected at the time of the paclobutrazol study (Section
III. C., page 11). In view of the NOEL for fetal effects
noted in Point 5., above, the radbdit study zhould be ~
repeated under the improved conditions indicated by the =~
historical information. This requirement applies to uses
for vhich significant exposure of humen females of child
bearing age can reasonably be expected (see §158.35).
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INFORMATION WHICH MAY REVEAL THE IDENTITY OF AN INERT INGREDIENT IS NOT INCLUDED

I. Background

A. Formulations and Uses

Paclobutrazol is a plant growth regulator with the chemical
name (2RS, 3RS)-1-(lU-chlorophenyl)-l, k-dimethyl-(1,2,k~"
triazol- l-ylj—pentan 3-01. 1Its rormulations, proposed uscs
aud EPA Reglistration numbers are as follows: :

Formulation= . ’ Uses o Reg. no.
PARLAY™ SOWP® Sress seed yield enhancer . 10182-EUP-GU
BORZI™ SQWpese Ornamental plant growth regulator 10182-1t
CLIPPER™ SOWP Orna=ental tree growth regulator 10182-TT
BORZI“a#e Plant growth regulator®** 10182-EUP~GA

¥*The name of this formulation was changed from "PARLAY® 50
WP Plant Growth Regulator" to “PARLAY™ Grass Seed Yield
Enhancer" (see Record Ro. .) and the data subamitted
for this registration also apply to the other SOWP.
‘formulations (see Record Keos. 13158 and 13159).

®%Contains 0.4% active ingredient.

- #%%These formulations are proposed for use in greenhouses.

The BONZI™ Liquid (4 g/l) formulation is for container
grown ornamentals, and BONZI™ 50WP is proposed for use on
trees (by injection).

Confidential Statements of Formulation indicate that the
three vettable powder formulations contain the

Foliar application rates range from 0.60 to h 8 mg ective
ingredient/rt » and so0il drench application ratea range -
from 0.12 to 3.8 mg/6 inch pot. Use dilutions recommended on the
labels ranged from 31.3 to 250 ppm (118 to 9L mg/2 Qt for

-application to a 100 ft2 area).

B. Previously Submitted Toxicity Dhta

1. Data Sﬁmmary

belovw.

.The Toxicology Branch "One-liners" are included in Appendix I

38
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"The Toxicity Categories for acute toxicity are summarized as
follows: . ,

Toxicity Categories
Technical  Wettable L g/1

Type c¢f Toxicity grade povder liquid
Acute oral IIIX III -
Acute dermal : -* III -
Acute inhalstion : =& II -
Primary skin irritation IIr . v %
" Primary eye irritation III II -

#See Section II A., page 6.
#%Ro data available.

The techhical grade and 50% formulations did not cause skin
sensitization in guinea pigs.

No-obgerved effect levels (NOEL) were estublished as follows:

Studay : ppm mg/kg/day
G0-day feeding - rats . 250 12.5
6-veek oral ~ dogs® —— 15
26-week oral - dogs?® -—— 15

'Preliminarx or interim reports (see Section II. B., page

. -

In & rat study the NOEL for maternal toxicity (decreased .
body veight gain during dosing) vas 40 mg/kg/day (lovest dose
tested). The LEL was 100 mg/kg/day. The 200 mg/kg/day

" {nighest dose tested) caused mortality (5/24 animals irn the
group) as vell as grossly observable liver effects (pallor
and enlargement). A HOEL for fetal toxicity (delayed ossifi-
cation) vas not established.

In 8 rabbit teratology study fertility of the animals was
lowv. Only the lowv and mid-dose groups contained the recom-
mended minimum number of litters at the end of the study.
Within those limitations the NOEL for maternal toxicity (as
indicated by decreased body weight gain during the dosing
period) was 25 mg/kg/day and the LEL was 75 mg/kg/day. There
were no effects on the fetuses of low and mid dose group

that could be attributed to the test substance (NOEL wvas 125
‘mg/kg/day, the highest dose tested).

Paclobutrazol did not induce mulations in Saimonella test
strains or in mouse lymphoma cells in vitro. .The chemical

also failed to cause an incresse in the incidence of micronuclei
in treated mice. .

LY
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In a study with rats given a single 10 mg/kg dose of 12‘C
labelled paclobutrazol a sex difference with respect to the
excretion pattern was found. The major route of excretion in
males was the feces, while that in female rats was the urine.
Most of the urinary excretion occurred within 2% hours after
dosing, but fecal excretion was slower with most of that
occurring over the L8-hour period following treatment. Both

of these results are indicative of significant absdrption

from the digestive tract. Residue concentrations and
autoradiography three or four days after dosing indicated

that paclobutrazol and its metabolites do not accumulate in

the body of treated rats. Approximatsly 60% of the administered’
dose wa3 recovered from excreta of both male and female rats ’
during the 2i-hour period immediately after dosing. The

latter two findings indicate that paclobutrazol and its
metabolites are likely to be rapidly cleared by the rat.

2. Data Requested

Letters from the Agency to the Registrant dated July 13 and 20,
1984 1dentitied the following data gaps: .

1. A&dditional mutagenicity testing is req‘ired (see FR
Yol. 47, No. 227, November 24, 1982, pages 53193-
53134 and 53195-53196).

2. Additional acute dermal testing for both the technical
material and the 50 WP formulation is required.
Existing data are not adequate to classify either
the technical or the formulation into, toxicity
categories.

3. Additional teratogenicity studies are required.
Existing rat data showed dose~-related effects without
establishing a no-observed eifect level end the
rabbit study had deficiencies.

4, Adlitional metabolism studies are needed to identify
residues and metadbolites in treated animals.

II. Hew Data

Data Evaluation Records (DER) for the studies discussed in
this section are included ir Appendix II below. .

A. Acute Toxicity

The acute toxicity reaults from submitted studies are Bummarized
a8 follovws (References 1-3}):
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LD59 or Toxicity

Route F@rmulation §pécies- Sex - __L"jq___ Category
Oral . b g/1 Rat A ﬁéth '>53h6'mg/kg. ) IVF
_Dermai K 5/1 -Rat Bcth. >2060‘mg/kg . I1I1#*
Dermai Teéhnical ~Rat  Both | >20°0 ng/kg _ fII'.
Dermal 50% WP Rat  Both >2000 mg/kg = III*

'Limit test, highest‘dose tested.

Two experiments (4) showed that the b g/l ‘formulation did not
cause eye or skin irritation in rabdbiis, and a third study )
(5) shoved that the formulaticon is not 8 skin ssnsitizer in
‘guinea pigs.’ . : : .

B. Sﬁbchronic'Toxicity

"Elevated serum elkeline phosphatase and triglyceride levels,
enlarged hepatic celis, increased liver weights, and increased
hepatic:aninopy:. ine K-demethylase aciivity wvere cbserved in
dogs given 75 or 300 mg/kg/day for one year. However, results
with respect to liver weights in males and serum alkaline .
phosphatase levels in females were slight, and the 15 mg/kg/day
dose was described by the investigators as aprroaching an
absolute NOEL (6). : '

C. Teratogenicit&

A NOEL for maternal toxicity in the rat was greater than 100
mg/kg/day (highest dose tested) (7). Dose-rslated fetal
effects (renal dilatation, hydroureter, and minor skeletal
defects or variations) were obiervgd at 40 and 100 mg/kg/day
dose_levels, and a NQEL of 10 mg/kg/day wvas established for
fetal effects (see Section III, C., page 5 for additional
discussion).

D. Mutggenicity

Single oral doses of 30, 150, or 300 mg paclobutrazol per kg
- body weight fnr rats did not cause clastcogenic effects in bone
marrov cells {8). Paclobutrazol also caused no dominant
lethal mutations in mice given doses from 25 to 300 mg/kg/day
for 5 consecutive days (9).
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E. Métabolism

~ A preliminary study in rats indicated that a 5 mg/kg dose was
non-toxic and a 250 mg/kg dose was toxic on the basis of
increased liver weights (10). W¥hole body autorzdiographic
- gtudies with the 5 mg/kg dose indicated that significant 1l%C
vere present in the liver, kidneys, and gastrointestinal
‘tract (11). On the basis of these studies two single-dose
studies were conducted with the 5 ana 250 mg/kg doses of lhel
‘paclobutrazol (12 &nd 13) . .

The two single-dose studies indicated that there were sex-
.and dose-related differences with respect to excretion of
paclobutrazol and its metabolites. Recovery of radioactivity
in excreta (expressed as a percentage of the dose) during the
T2 hours following dosing are summarized as follows:

: S mg/kg dose 250 mg/kg dose
Sample " Males Ferales Males Females
Urine . 55.2 57.0 L3.4 33.4
. Feces 32.3 23.7 29.7 39.7
72 hr Total  BT.5 80.7 131 73.1
T day Total 96.5 98.1 89.1 100.1

‘In a repeated dose study vith rats given the 5 mg/kg dose
.-each day for up to 49 consecutive days (14), peak concentrations
of 1*C-paclobutrazol and its metabolites were found in the
liver and kidneys after 28 days.  Blood levels gradually
increased throughout the 49-day dosing period. The maximum
levels for the liver., kidney, and plasma were reported tJo be
2,22-2.55, approximately 1, and 0.158 ppm, respectively.
There was no accumulation of the parent or its metabolites in
fat of treated rats. Radioactivity was cleared from the
liver and kidneys in a biphasic manner with half lives of
1.36 to 1.5 days and T to 9 days for the first and second
phases, respectively (14).

Bile duct cannulated rﬁts given a single 5 mg/kg dose {15)
excreted most of the l4C-labelled parent and metabolites in
the bile during the UB hours immediately followving dosing.
Those results {expressed as percentage of the dose) are
'summarized as follows:



Sample Males Ferales

Bile Th.LO 33.79
Urine 19.08 15.85
Feces 1.65 0.h6
72 hr Total 95.1 50.10
96 hr Total ——— 94,91

The pentanol portion of the paclobutrazol molecule is oxicized
in male and female rats to form free and conjugated diol end
carboxylic acid metabolites (15). The proportion of carboxrlic
acid metabolites is grester in males than in females, but the
female rats given the 5 mg/kg dose 7roduce a higher proportion
of the acid metabolites than those given the 250 mg/kg dose.

In addition, unchanged r:clobutrazecl 1Is found in rats given

the higher dose (unmetabolized parent accounts fo. approximately
5% of the dose) (15).

The halogenated phenyl end triazole port‘ona of the molecule
remain unchanged in treated rats (15). .

Paclobutrazol is also rapidty absorbed and excreted f{n the
dog (16). Peak levels of C-paclobutrazcl and its metabolites
are observed in the plasme are observed an hour after dosing
(4.453 and 4.106 ppm in males and females, respectively), and
they decline below the limit of detection (<0.016 ppm) within
- 24 to k8 hours after dosing. There are no sex differences
with respect to urinary excretion patterns, and most of the
administered dose is recovered 24 hours after treatment
(approximately 50%). There were sex diffetrences with respect
to fecal excretion rates (males excreted 25.2% and females
excreted 37.1% during the first 2k hours after dosing) (16).

III. Discussion

The following discussion is oriented toward the points
described in Section I. B. 2., above {(page 5).

A. Mutagenicity

As shown in sections I. B. 1., and II. D. (pages b4 and 6)
there ara five assays avalilable for consideration. Two of
the tests (in mouse lymphoma cells and Salmonella typhimurium)
indicated that there were no genetic mutations asgociated
with paclobutrazol in those test systems. The remaining
asgays (dominant lethal assay in mice, micronucleur assay in
mice, and an in vivo cytogenetics assay in rats) suggest that
the chemical is not associated with chromosomal effects.
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"Ba.  Additional Acute Toxicity Studies

The requested studies were submitted and are summarized in
Section II. A. (page 5) above an? discussed in detail in
Appenaix I1 below. :

c. Teratogenicity

" An overview of the teratogenicity studies in rats was submitted
with the second study (17). The overview noted the increased
incidence of cleft palate found in the first rat teratogenicity
study, and the discussion further noted that those cffects
occurred at maternally toxic doses. The second study (de-
scribed in Appendix II belcw) showed no similarly increased
incidence of cleft palate which indicates that the defect

is not related to paclobutrazol except in the presence of
maternal toxicity. The previous Toxicolegy Branch review

of the first rat teratogenicity study including a discussion

of the incidence of cleft palate is provided in Appendix IIl
below (exerpted from Gardiner R. Memorandum to Hobert J,.
Taylor. Registration Division, dated Mey 18, 1984, Subject:
Use of Paclobutrazol on greenhcuse ornamﬂntals and grasgs seed
erops. EPA Reg. No. 10182-IE and 10182EUP-GU. Acc. nos.
2517L6 and 25174T7. Tox. Chem. ¥o. 628C). :

The report also described a second effect which vas. observea
in the second rat study, but was nct found in the tirst.
That degcription vas as follows: .

Defects of the kidney and ureter were of low incidence
and shoved no evidence of a reponse to treatment in.
the first study. By contrast the second study shcved
a higher incidence of the defects in all groups,
including controls. This indicates a change in the
background incidence and/or an increased sensitivity
of detection as subsequent studies in this Laboratory
have also shown ‘a comparable or higher incidence of
these defects. At doses of LO or 100 mg/kg/day
paclobutrazol the incidence was further elevated...

The report for the second rat study included historical
control data to substantiate the conclusion that a change in
the spontaneous rate of the kidney and ureter defects has
"occurred: Table 1l summarizes those results.

The extent of the limitations associated with the rabbit study
(section I. B., page U) can be considered vwith historical

data provided {n the Registrant's response to the Agency’s
July 13, 1984 letter mentioned above (page 5). Details of
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Historical and concurrent control data on
the Incidence (%) of kidney and ureter defects
in Alpk/AP strain rats .

Bilateral Combined

Dates -Unilateral

Kidney: pelvic dilatation

Mar-Apr, 1982
Jul-Aug, 1982
-Hoy-Dec, 1982
Jan~Feb, 1983

“Jun-Jul, 1983%
k0 mg/kg/day
100 mg/kg/day

Oct-Nov, 1983.
Nov-Dec, 1983
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‘Ureter: dilated
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®#Paclcbutrazol study
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the fertility protlem were described in the previous Toxicology
Branch review (cited on page 9) as follows:

Of the 18 female rabbdits naturally mateéd or arti-
ficially inseminated in each test group 10, 12,
15, or 9 vere reported to be pregnent in the
control, low, mid, and high dose groups. Two
animals from the mid dose group aborted and wvere
sacrificed prior to the end of the experiment, and
one animal from the control group was killed in
extremis. Tvo from the high dose group and one
from the control group were found dead. The
report stated that nc compound-related changes
could be found during macroscopic examiration of
these animals.

There were 9, 12,13, and 7 rabbits with live
fetuses at the end of the expariment in the contrul,
low, mid, and high dose groups, respectively.  One
of the pregnant animals in the high-dose group was
reported to carry no live fetuses at the end of

the study.

The investigators noted no clinical ¢r macroscopic
changes related to treatment with the test substance.

In the response to the Agency letter the Registrant 'states:

ICI's Central Toxicology Laboratory (CTL) changed
from the Dutch to the New Zegaland White rabbit . in

the middle of 1982 since there vwere difficulties ,
with supply and the majority of iaboratories use the
Rew Zealand White Rabbit for teratogenic assessment...

In the first two studies witl. the Hew Zeuland White
Rabbit (the paclobutrazol study and the RB0253
February 1983) the pregnancy rate was lover than
expected due we believe to animals being sexually
immature (heavy feor their age) and the iaboratory
not having perfected the artificial insemination
techinique. OSubsequently animals were obtained fronm
the breeder at a known age {(minimum 15 weeks) at a
slightly higher body weight...

These circumstances and the results of the rat studies
described in Sections I. B,, II. C. (pages and ), and
Appendix TI below indicate that the rebbit study should be
repeated.
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D. Metabolism

As noted in section II. E., above (page ) there are adequate -
metabolism studies. : .

E. Data Gaps

There are adequate data to éupport Experimental Use Permits S ¥
(EPA Reg. Fos. 10182-EUP-GU and 10182-EUP-GA) according to .
§158.135.

In view of the NOEL for fetal effects in rats (Section IX. C.,
page 6) and the circumstances of the rabbit teratogenicity

" study discussed on page 1l above, the rabbit study should be '
repeated. ~This requirement applies to uses for which signi-
ficant exposure of human females of child bearing age can
reasonably be expected (see 8158.35).
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. APPENDIX IX

‘Data Evaluation Records for o
studies listed in Section IV - o . _'



' 004352

DATA EVALUATION RECORD

1. CHEMICAL: Paclobutrazol
(+7-(r¥, R')-beta-[(h-chlcronhenyl)methyl]-alpha (1,1~
dimethylethyl) 1H-1,2,k-triazole-l-ethanol or {(2RS, 3RS)-
1-(t-chlorophenyl)-4,h-dimethyl-2- (1H 1,2 h—triazo;e I-
¥l )-pentan-3-o0l A

2, TEST MATERIAL: U4 g/L liquid, 0.39% active ingredient (Reference
-7 hnos. D2110/L0, JF9L57T).

3. STUDY/ACTION TYPE: Acute oral and dermal - rats; (EUP
for new chemical)

k. STUDY IDENTIFICATIOR: Rhodes, C., Cs McKillop, R. Booth,
- and J. Southwood. August 1T, 198k. Paclobutrazol: Acute
oral toxicity and acute dermal toxicity studies on a &

g/l formulation. Unpublished report no. CTL/P/1053
prepared by Imperial Chemical Industries PLC, Central
Toxicology Laboratories, Alderley Park Macclesfield
Cheshire, UK. Submitted by ICI Americas. EPA Acc. No.
254865,

S« REVIEWED BY:
Name : Roger Gardrer o k
Title: Toxicologist Sisnaturezgfﬁ}m
Organization: Review Section 6 Date: 2[:3 /%S
, Toxicology Branch .
6. - APPROVED BY:

Neme: Jane Harris, Ph. D. ‘ .

Title: Section Head Signature:
Organization: Reviewv.Section 6 Date,

Toxicology Branch

T. CONCLUSIONS: There were no mortalities in this study,
end the acute oral LDgp is >5346 mg/kg. The results are
sufficient to place the Lg/l formulation into Toxicity
Category IV with respect to acute oral toxicity.

The acute dermal'LDso is >2 ml/kg, and the results indicate
that the formulation should be classified into Toxicity
Category III for acute dermal toxicity.

Core classification: Minimum for both studies




8. MATERIALS AND METHODS

Test species: Five to seven~wveek 0ld male and female Alderley
Park specific pathogen free rats were used. The males weighed-
from 200 te 315 g, and the females weighed from 150 to 212 g.

a+. Acute oral study: One group containing 5 male and 5 female
rats wvas given a single dose of 5346 g test material per kg
vody weight by oral gavage. Test animals were welghed on the
day prior to dosing, the day of treatment, and on days 3, 8,
and 15 after dosing.. Observations for the occurrence of
toxic signs and mortality vere made between 30 and 90 minutes,
Kk and T hours, and daily thkroughout the 15-day observation
period following dosing.

At the end of the observation period surviving animals were
sacrificed and subjected to gross necropsy.

be. Acute dermal study: A 100 X 50 mm area of the dorso-lumbar
region of rats in a group containing 5 males and 5 females

vas clipped free of heir, and 2 ml undiluted test material

per kg body weight was applied to the prepared skin. The
test sites were then occluded with gauze and adhesive tape,
and after 24 hours the occulusive dressings were removed. The
treated skin was washed to remove excess test substance.

Test animals were weighed, observed for appearance of toxi:
signs, and examined at necropsy according to the same schedule
as that described for the acute oral study in paragraph 8.

be, above.

9. REPORTED RESULTS

. He mortalities were observed in either study according to the
renort.

‘The only changes noted in the acute oral study were decreases
in body weight resulting from fasting of the animals prior to
dosing.

The report stated that signs of toxicity were obrerved in 9
of the 10 animals in the dermal study on the second day after
dosing and in the remaining animal on day T followlng treat-
ment. The most frequently observed signs were diarrhea and
urinary incontinence. No signs of skin irritation were
observed by the investigators, and the test animals were
reported to have decreased body weights early in the obser-
vation period. The group mean body weights on the day of
dosing were 288 and 202 g for males and females, respectively,



9. REPORTED RESULTS: (continued)

and the respective weights on day 3 after dosing were 282 and
199 g. By the eighth day the group mean body weights were-
increased in comparison to those reported for day Y (297 g
for males and 219 g for females).

10. - DISCUSSION:

The report stated that preliminary studies were conducted

to determine the dosés to be tested, but those experiments
,and their results were not included. The report also con=
tained individual animal date for all observations, and large
doses were used. There is enough information to support the
conclusions of the authors, and there is no need for further .
comment about the studies. '

004255
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DATA EVALUATION RECORD

l. CHEMICAL: Paclodbutrazol
(+7-{R* R*)-beta-[(b~chlorcphenyl)methyl]-alpha-(1,1-
dimethylethyl) 1H-1,2.b-trinzole-l-ethanol or (2RS, 3RS)-
1-(4-chlorophenyl)-4 h dimethyl-2-(1H-1,2,k-triazole~1~
yl)-pantan-3-ol
2. TEST MATERIAL: Technical grade 92. hi active 1ngredient
{(Reference nos. P29 D2517/62).
3. STUDY/ACTICR TYPE: Acute dermal -~ rats; (EUP for new.
chemical) ' ' o
Y. STUDY IDENTIFICATION: Prichard, V. K. November 16, 1984,
Paclobutrazol: Acute dermal toxicity. Unpublished report
no. CTL/P/1173 prepared by Imperial Chemical Industries '
PLC, Central Toxicology Laboratories, Alderley Park
Macclesfield Cheshire, UK. Submitted by ICI Americas.
S. REVIEWED BY:
Name: Roger Gardner
Title: Toxicologist Signature: ,
Organization: Review Section 6 Date: N8 /9¢
Toxicology Branch
6. APPROVED BY:
Name: Jane Harris, Ph. D. o
Title: Section Head Signature:
Organization: Review Section 6 Date:
Toxicology Branch :
T. CONCLUSIONS: The acute dermal LDgp is >2 g/kg, and the

results indicate that the formulation should be classified
into Toxicity Category IIl for acute dermal toxicity in
rats.

Core classification: Minimum
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8. MATERIALS AND METHODS

Test-qpecies: Eight to ten-veek old male and female Alderley
Park specific pathogen free rats vere used.  The males veighed
from 281 to 349 g, and the females weighed from 213 to 228 g.

Experimental procedure: A 100 X 50 mm area of the dorso-lumbar
.region of rats in a group containing 5 males and 5 females
‘'was c¢lipped free of hair, and 2 ml undiluted test material

per kg body weight was applied to the prepared skin. The
-test sites were . then occluded with gauze and adhesive tape, .
and after 24 hours the occulusive dressings wvere removed.  The
treated skin was washed to remove excess test substance. .

Test animals were weighed on the day of treatment and on days
3, 8, and 15 after dosing. Observations for the occurrence
.of toxic signs and mortality were made between 30 and S0
‘minutes, 4% and 7 hours, and daily throughout the 15 day
observation period follovwing dosing. ~

At the end of the observation period surviving enimals vere
aacririced and subjected to gross necropsy.

’9.; REPORTED RESULTS

According to the report there were no mortalities in treated

animals during the study. The most frequently observed signs

of toxicity were urinary incontinence and upward curvature of

the spine. These signs were reported to appear on the day of R
dosing and persisted until the fifth day after dosing. The ‘
inveastigators also noted skin irritation which they described

as desquamation of test sites with small scattered scabs.

The report stated that some rats lost weight infitially, but

" all animals with the exception of one female gained weight by
the Bth day after dosing. By the end of the observation
period all animals gained weight.

The investigators,stated that no gross lesions were observed
at necropsy. ,

10, DISCUSSICN

There were adequate data presented to support the conclusion
that the acute dermal LDgqg is >2 g/kg., and the results indicate
that the formulation should be classified 1nto Toxicity Category
III for acute dermal toxicity in rats.
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DATA EVALUATION RECORD

CHEHICAL Paclobutrazol

(+7-(R* R*)-beta-[{l-chlorophenyl )methyl]-alpha=-(1, 1-
;dimethylethyl) 18-1, 2 L-triazole-l-ethanol or (2RS, 3RS)-
l1-(b-chlorophenyl)- h ~dimethyl-2-(1K-1,2, h-triazole -i=

y1)-pentan-3-ol

 TEST MATERIAL: SOWP Formulation (49.9% active ingredient
(Reference nos. GFU 029).

STUDY/ACTIOK TYPE: Acute dermal - rats; (EUP for new

chemical)

STUDY IDENTIFICATION: Barber, J. E. December 11, 198k,

Paclobutrazol: Acute dermal toxicity. Unpublished report
no. CTL/P/1176 prepared by Imperial Chemical Industries
PLC, Central Toxficology Laboratories, Alderley Park
Macclesfield Cheshire, UK. Submitted by ICI Americas.

“EPA Acc. No. 256655,

REVIEWED BY:

' .Rame: Roger Gardner
- Title: Toxicologist Signature: - o
Organization: Review Section 6 Date:

Toxicology Branch

APPROVED BY:
Hame: Jane Harris, Ph. D.
Title: Section Head Signature:
Organization Review Section 6 Date:
Toxicology Branch
T. CONCLUSIONS: The acute dermal LD5g is >2 g/kg, and the

~results indicate that the formulation should be classified

into Toxicity Category III for acute dermal toxicity in
rats.’

Cofe classification: Minimunm




N

8. MATERIALS AXD METHODS

Test species: Five to seven-veek 0ld male and fenale Alderley
Park specific pathogen free rats were used. The males weighed
from 230 to 280 g, and the females wveighed from 220 to 260 g.

Experimental procedure: A 100 X 50 mm area of the dorso-lumbar
region of rats in a group containing 5 males and 5 females

vas clipped free of hair, and 2 ml undiluted test material

per kg body wveight was applied to the prepared skin. The

test sites were then_ occluded with gauze and adhesive tape,
and after 2% hours the occulusive dressings were removed. The
treated skin vag washed to remove excess test substance.

Test animals were weighed on the day of treatment and on days
3, B, and 15 after dosing. Observations for the occurrence
of toxic signs and mortality vere made between 30 and 90 ’
minutes, 4 and 7 hours, and daily throughout the 15-day
observation period following dosing. )

At the end of the obgervation period sur%iying aninmals vere .
sacrificed and subjected to gross necropsy. o

9. REPORTED RESULTS

According to the report there were no mortalities in treated
animals during the study. The most frequently observed signs
of toxicity vere urinary incontinence and stains around the
nose, These signs vere reported to persist until the fourth
day aefter dosing. The investigators also noted slight skin
irritation in one male and two females, and a third fenmale
showed moderate irritaticn. The irritation was described by
the authors as as desquamation of test sites.

The report stated that four ' male and tvo female rats lost
veight initially, but all animals gained weight by the B8th
day after dosing. By the end of the observation period all
enimals gained wveight. '

The investigators stated that no gross lesions were observed
‘at necropsy.

10. DISCUSSIOKN

There were adequate data presented to support the conclusion
that the acute dermal LDgg is >2 g/kg, and the results indicate
that the formulation should be classified into Toxicity Category
III for acute dermal toxicity in rats..




DATA EVALUATION RECORD

1. CHEMICAL: Paclobutrazol
{£)-(R¥* ,R*)-beta- ((h-chlorophenyl)methy1|~alpha (1, 1-
dimethylethyl) 1H-1, 2 hetriazcle-l-ethanol or (2RS 3RS)—
1-(b=chlorophenyl)-b -dimethyl 2-(1H 1,2, h-triazole 1-
¥l)-pentan-3-ol :

2. TEST MATERIAL: 4 g/L liquid, - 0.39% active ingredient (Re{-

ference nos. D2110/h0 JF9h57)

3. STUDYIACTION TYPE: Skin and eye irritation - rabbits,'
R T"UP for new chemical)

b, STUDY IDENTIFICATION: Scott, R. C., C. Rhodes, J. Scott
and J. Southwood. May 17, 1984, Paclobutrazol: Skin
irritation and eye irritation studies on a 4 g/1 formu-
lation.. Unpublished report no. CTL/P/1051 prepared by.
Imperial Chemical Industries PLC, Central Toxicology
Laboratories, Alderley Park Macclesfield Cheshire, ‘UK.
"Submitted by Ic1 Americas. EPA Acc. No. 25L865.

e REVIFWED BY:

~ Fam2: Roger Gardner :
- Title: Toxicologist Signature:
Orgunization: Review Section 6 Date: 1%/ % 5
. Toxicology. Branch ' '

6., -APPROVED BY:

Hame: Jane Harris, Ph. D. .
- Title: Section Head : Signature:
Organization: Review Section 6 . Date:
: : Toxicology Branch

T+ CORCLUSIONS: The 5‘3/1 formulation of Paclobutrazol is a

non-irritant to the skin and eyes of rabbits. The results

indicate that the formulation should be classified into
Toxicity Category IV for skin and eye irritation.

Core classification: Minimum for both studies
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8. MATERIALS AND METHODS (continued)

Test species. New Zealand White female rabbits (Hacking and
Churchill, Abbots Ripten Road, Wyton, Nr RHuntingdon,
Cambridgeshire, UK for the eye irritation and Mellon Rabbdits,
Chadderton Heights, Nr Oldham, Greater Manchester, UK for the
skin irritation study) vere used. The rabbits weighed from
‘2341 to 3927 g and wvere between 11 and 1T weeks of age.

a. Skin irritation study: On the day before treatment the
“hair was clipped from the backs of rabbits to expnse the skin
Tor application of the test substance. Only rabbits without
skin defects were selected for the study, and 6 rabbits wvere
used. No abraded skin sites were tested.

Four-tenths ml undiluted test substance or a 1:16 dilution
(described as spray concentration) was applied to 25 x 25 mm
skin sites (one per flank), and gauze pads were then placed
over each of the test sites on each animal. The trunks of
each rabbit were wrapped with plastic. The plastic and gauze
pads vere removed 4 hours after they vere applied, and the
skin was scored for signs of irritation. Test egites were
also evaluated L4 and 6B hours after treatment.

Erythema and eschar formation as well as edema were scored on
a 5-point scale (0-%) with a maximum possible score of 8 for
any site. ©Scoring was done according to the following classi-
fications: : '

Erythema and eschaf Edema

No edera

Very slight edema
Slight edema
Moderate edema
Se'ere edema

Ho erythema
. 8light erythema
Well-defined erythema
Moderate to severe erythema
Severe erythema to slight
eschar formetion

& WO
FwnnHO

The recport stated that mean erythema and mean edema scores
vere calculated for the right and left flanks separately.
They were based on the 20, 4L, and 68hour observations for
all six rabbits. If the maximun mean erythema or edema score
vas less than two, the investigators classified the test
material a non-irritant. Maximum mecon scores greater than
twvo were indicative of an irritant.




8. MATERIALS AND METHODS (continued)

be. Eye irritation study: Nine rabbits, previously found
without signs of eye defects or irritation, were used in the
experiment. One-tenth ml of undiluted test substance wvas
instilled into one eye of each rabbit, and the eyelids were
. gently held together for one or two seconds. .

Immediately after instillation of the test substance, the
eyes were assessed for pain reaction according to the following

scale: -
Score Animal reaction Desériptive rating

1 No response ’ " No initial pain.

2 A few blinks only; - Practically no
normal within 1 to 2 initial pain.
minutes

3 Rabbit blinks, tries to Slight initial pain.

: open eye, but reflexes o
close it.

k Rabbit holds eye shut Moderate initial

' and puts pressure on pain.
lids; may rud eye i .
with paw.

5 Rabbit holds eye shut Severe initial pain.
vigorously; may squeal. ; ’

6 Rabbit holds eye shut Very severe .initial

vigorously; may squeal, pain.
claw at eye, and try to
escape . -

Twenty to thirty seconds after instillation the treated eyes
of three rabbits were washed for one minute vith lukewarm
vater. The treated eyes of the six remaining rabdbits were
left unwvashed. :

All eyes of test animals were examined 24, U8, and 72 hours
after treatment. Examination of one rabbit was also conducted
96 hours after instillation of the test substance asccording

to the report. Corneas were examined for the presence and .
extent of opacities. The condition of the iris was also
noted, and the conjunctivae were evaluated for chemosis,

33
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MATERIALS AND METHODS (continued)

redness, necrosis, and discharge. These observations vere
scored according to the following scales.

Corneal opacity'
Dégreenof'density

1 -~ scattered or difruse ared, detalls of iris
visible

2 - easily discernible transluscent areas,
details of iris slightly obscured

3 - opalescent areas, no details of iris visibdle,
size of pupil barely discernible N

bho- opaque, iris invisibdble

A

rea of cornea involved
- one-quarter (or less but not zero)

greater than one-quarter to less than
one-ralf

N
1

3 - greater than siae-half to less’ than three-
quarters
k.- greater than three-quarters

-score = score for degree x score for extent x 5
maximum = 80

-

Iris

"l - folds above normal, congestion, swelling,
circumcorreal inJection {any one or a
combination of these). iris still reacting to
light {(sluggish reaction is positive) _

2 - no reaction to light, hemorrhage, gross de-~
struction (any one or all of these)

score = gcore for iris x 5
maximum score = 10

Conjunctivae
Redness
1l -~ vessels definitely injected above normal
2 ~ more diffuse, deeper crimson red, individual
vessels not discernible
3 - diffuse beefy red

“~

. A o rm——
R
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8. MATERIALS AND METHODS (continued}

Chemosis

1 - any svelling above normal (including
nictitation memdbrane

2 - obvious swelling with parital eversion of the
lids

3 - svelling of 1lids about haly closed -

Y - swelling of lids about half to completely
clesed . '

. Discharge

1 - any amount different from normal (does not -
include small amount in inner canthus of
- normal animals)
2 = discharge with moistening of the 1lids and
hairs just adjacent to the lids
3 - discharge with moistening of the lids and
: considerable area around the eye

Score = sum of values for redness, chemosis,
and discharge multiplied by 2. Maximum = 20

Interpretation of the scores was made according to the appended
~tables (Appendix 1) wvhich are reproduced from the report.

9. REPORTED RESULTS:

a. Skin irritation: The reported mean irritation scores for
edema was O, but the investigators noted that one rabbit
exhibited transient erythema one hour after test sites were
wvashed. The mean edema score was also 0 for the undiluted
formulation. The mean erythema s.ore for the 1:16 dilution
was O, and the mean edema score was 0.056., One rabbit had
s8light edema 20 hours after treatment with the diluted formu-
lation, ' :

b. Eye irritation: The investigators reported that the
treated rabbits had practically no initial pain reaction to a
moderate initial pain reaction (see scale on page 3 above).

- Two of the six rabbits with nonirrigated eyes had conjuncti-
"vitis with slight redness, mild chemosis, and slight discharge
one to two hours after treatment, and those rabbits recovered
within 24 hours. The authors observed no other signs of
‘irritation during the experiment. Mean scores for eye irri-
tation are shown in Appendix 2 below..




10. DISCUSSION

The authors presented enough information to support their
conclusions that the 4 g/1 formulation of Paclobutrazole
is not irritating to the skin or eyes of rabbits.



. APPENDIX 1

Interpretation ofkeye 1rr1tgtion'séores"
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scores for treated rabbits

Reported mean eye irritation

s




'PACLOBUTRAZOL: SKIN IRRITATION AND EYE 0
IRRITATION STUDIES ON A 4g/1 FORMULATION 0435,

TABLE1 | ,

EYE IRRITATION: MEAN SCORES FOR RABBIT EYES
WITHOUT IRRIGATION

_ Mean Scores
Time After _
" linstillation |  Cornea Iris Conjunctiva | Mean Total Score

‘ (max 80) |  (max 10) {max 20) (max 110)
1-2 He 0.0 0.0 1.0 1.0

1 day 0.0 0.0 0.0 0.0
2day: | 0.0 0.0 0.0 0.0
3 days 0.0 | 0.0 0.0 0.0

ﬁeans'basﬂd onb anima!s'andfrounded to one decimal place.
Individual animal data are given in Appendix 6, Table 5.
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PACLOBUTRAZOL: SKIN IRRITATION AND EYE
IRRITATION STUDIES ON A 4g/1 FORMULATION

| 004357 -
~ TABLE 2 S
EYE IRRITATION: MEAN SCORES FOR RABBIT EYES
WITH IRRIGATION
, ~ Mean Scores
Time After — '
Instillatfon Cornea Aris Conjunctiva Mean Total Score
(max 80) (max 10) (max 20) (max 110)
1-2 Hr 0.0 0.0 4.0 4.0
" 1 ddy ’ 0.0 0-0 0.7 0.7
2 days 0.0 0.0 0.0 0.0 .
3 days 0.0 0.0 - 0.0 . 0.0 ‘ ‘&
Means based on 3 animals and vounded to one decimal place.
Individual animal data are given in Appendix 6, Table 6.
44
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DATA EVALUATION RECORD

l. CHEMICAL: Paclobutrazol .
(+J-(R*,R*)~beta-[(4- chlorophenyl)methyll-alpha (1,1- .
fdimethylethyl) 1H-1,2,.4~triazole-l-ethanol or (2RS 3RS)-
1-(b-chlorophenyl)-4 h dimethyl-2- (lH 1,2,k- triazole 1<
'¥1)-pentan-3-ol

2. TEST MATERIAL: 4 g/L 1iquid, 0.39% active ingredient (Reference
nos. D2110/%0, JF9L5T). ‘ -

3. STUDY/ACTION TYPE: Skin 3enaltization'--guinea pigs; (EUP /
for new chemical)

k. STUDY IDENTIFICATION: Southwood J. May 18, 198h
Paclobutrazol: Skin sensitisation on a bg/1 formulation.
‘Unpublished report no. CTL/P/TT79 prepared by Imperial
Chemical Industries PLC, Central Toxicology Ladoratories,
"Alderley Park Macclesfield Cheshire, UK. Submitted by
ICI Americas. EPA Acc. No. 254865, -

5. . REVIEWED BY:

Name: Roger Gardner . :
Title: Toxicologist Signature: jlgo
Organization: Review Section 6 Date:
) ‘Toxicology Branch

6.  APPROVED BY:

Neme: Jane Harris, Ph. D. o
Title: Section Head Signature:
Organization: Review Section 6 . Date:
Toxicology Branch

7. _CORCLUSIONS: The & g/l formuiation does not cause skin
sensitization in guinea pigs when tested by the Maximization
method.

Core classification: Minimum




- 2 -

004352

‘8. MATERIALS AND METHODS

Test species: Four to seven week old female Dunkin-Hartley
strain guinea pigs were used. They wveighed from 336 to L1k

8o

~Experimental procedure: The Maximization procedure was used.
- The authors stated that dosages used in the main study were
.selected according to the results of a "sighting" study. Two
or three doses were tested in each of two groups made up of 2
animals per group. The dosing procedure for the preliminary
study was described as follows:

i) Intradermal injection (induction): dilutions of
the formulation in deionised water were tested to
determine the highest concentration, up to 5% (w/v),
that could be well tolerated lozally and systemically;

i1) Topical application (induction): dilutions of
the formulation in deionised water were tested to

‘"determine the highest concentration which did not

produce excessive inflammation;

14i) Topical application (challenge): dilutions of
the formulation in deionised water were tested to
"determine the highest concentration which did not
produce excessive inflammation or irritation in
~ animals that had been injected with Freund's complete
adjuvant...at least fourteen days previously.

Main experiment: The hair was clipped from the scapular region
of 30 test animalse One group containing 10 guinea pigs was
designated the control group, and a second group of 20 made

up the treetad group. Each treatment group animal was given

a series of three intradermal injections at prepared skin sites
on either side of the midline. The firsc injection was
Freund's complete adjuvant and water (1:)); the second was 5%
(w/v) formulation in water; and the third contained the 5%
dilution of the formulation and Freund's complete adjuvant.

One week later the test sites were clipped again, and the )
undiluted formulation was applied to the skin. An occlusive
dressing was put over the application site for 48 hours. The
control group was treated similarly without application of
the test substance.

Two weeks after the first topical dpplications the hair on
the flanks of test animals was clipped, and a second topical
application was mede. The test substance was applied to
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8. MATERIALS AND METHODS (continued)

filter paper undiluted or diluted 1:16. The filter paper was
attached to occlusive dressidngs so that the test substance
vas kept in contact with the clipped skin sites {(one dilution
on each side of the midline of each animal). After 24 hours,
the dresrings were removed and the test sites were scored
"(see Appendix 1 for scoring system description).

+ 9. REPORTED RESULTS.

The formulation did not cause any skin sensitization fgactions'
under the test conditions (see Appendix 2 below).

10. DISCUSSION

There was adequate data to indicate that the & g/f'forﬁulatioﬁ
is not a skin sensitizer in guinea pigs when tested by the
Maximization procedure.

=
e}
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APPENDIX 1

Scoring Systen for Skin Regctiona




Scale:= 0 - no reactfon L A
1 - scattered mild diffuse redness . 004352
2 - moderate diffuse redness ’ ' ‘

L

~ 3 - intense redness and swelling

-To classify the sensitisation response, the percentage.of the control
animals that responQed was subtracted from the percentage of test animals

" that responded and the net response was compared with the following:
scheme: ' '

% net respdnse . ; description

' 0 Not a sensitiser
-8 ‘ " Weak sensitiser
" 9-28 ‘ : . Mild sensftiser-
29-64 ' S Moderate sensitiser
65-80 : Strong sensitiser
81-100 : Extreme sensitfser

“At the end of the study all the animals were killed.

Rine out of ten control animals were used for the challenge® as on
animats.dfed during the experiment. '

Following challemge with the undfluted formula
none of the animals,

and the 1:16 dilution,

st or tontrol. s d any signs of erythema.

a

JS/aMP/SJB/WD/IMP  (438A)
10/05/84 ‘

CTL/P/779 - 6

43




* APPENDIX 2

Reported Scores




i ————

v

S T ,004352
PACLOBUTRAZOL: SKIN SENSITISATION STUQY '
" ON A 4g/1 FORMULATION . , C
- ' . . T . ' / 7 r
‘ . TABLE 1 o _ O 2

GUINEA PIG SKIN SENSITISATION (MAGNUSSON AND KLIGMAN MAXIMISATION FETHOD)
ERYTHEMA SCORES :

~Induction: a) IntrgdermhI injection (conc addfvehicIe)i

(1) 50% (v/v) Freund's adjuvant and deifonised water -
(11) 5%z (w/v) test substance in deionised water
S (1i1) 5% (w/v) test substance in Freund's complete

. -adjpsant and deionised water

b) Topical application (conc and vehicle):! UndiIuted
. o A : formulation

Challenge: (conc and vehicle):
: "~ Undiluted formulation: LHS
Spray strength dilution (1:16): RHS

Study No: GG2927
TEST ANIMALS -

: Erythema Animal - Erythema
Animal - . Scores (LHS) . | Number * - Scores (RHS)
Number - _

. 24 hr 48 hr .| 28 hr 48 hr
Induction plus
challenge
o _ 89 -0 0. 89 0 0
90 0 0. .80 0 0
9 o -0 9l 0o . G
92 0 0 92 0 . 0
93 0 "0 93 0" 0
94 .0 0 94 0 0
95 .0 0 95 .0 0
96 -0 0 96 ¢ .0
97 0 0 97 -0 - Q
98 0 0 98 0 0
99 0 0 99 {1 I 0
100 0 -0 100 ~ 0 0
101 0 0 -101 0 0
102 0 0 102 0 0
103 0 .0 103 0 - 0
104 0 0 - 104 0 0
105 0 0. 105 0 0
106 0 0 106 0 - 0
107 0 -0 107 o * 0
108 *0 0 108 0 0

The scale used for scoring erythema is given on page 6.
LHS = left hand side RHS = right hand side

N CTL/P/779 - 9 | o1




PACLOBUTRAZOL' SKIN SENSITISATION STUDY
: ON A 4g/1 FORMULATION .

By TABLE 1 - continued Soee

: GUINEA PIG SKIN SENSITISATION (MAGNUSSON AND KLIGMAN MAXIMISATION METHOD) :
ERYTHEMA SCORES

Induction: a) Intradermal injection (conc and vehicle):

i) 50X (v/v) Freund's adjuvant and deionised water
i1) 5% {u/v) test substance in deionised water
{(114) 5% (w/v) test substance in Freund's ccmplete

: “adjuvant and deionised water

b) T§bical application (conc and vehicle): Undiluted
, c * formulation

Challenge: (conc and vehicle):
o Undiluted formulation: LHS
_Spray strength dilution (1:16): RHS
Study No: GG2927
CONTROL ANIMALS

: Erythema Animal : Erythema
Animal - . Scores (LHS) Number - Scores {RHS)
Number '
24 hr 48 hr - 24 hr 48 hr
Challenge
only. : o
- 109 0 0 109 ‘0 0
110 - - 110 - -
111 0 0 110 0o - 0
112 0 0 112 0-,: 0
113 0 0 113 0% 0
114 .0 0 114 . (11 0
115 0 0 115 0- 0
116 -0 0 116 0 0
117 0 0 117 0o . 0
118 0 0 118 0 0

-The scale used for scoring erythema is given on page 6.
LHS = left hand side

RHS = right hand side .

== animal died before challenge appiication

.. & .

o

v cTL/P/779 - 10

00435, S
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DATA EVALUATION RECORD

CHEMICAL: Paclobutrazol
(#)-(R*,R*)-beta~[(k-chlorophenyl)methyl)-alpha=-(1,1-
dimethylethyl) 1H-1, 2 h-trlazole—l-ethanol or (2RS, 3RS)-
1-(4-chlorophenyl)-k, b-dimethyl-2-(1H- 1,2, h-triazole-1-

-yl)~pentan-3-o0l

TEST MATERIAL: Paclobutrazol (92.4%) was used (éee Item 1.)

STUDY/ACTION TYPE: One-year feeding study - dogs; (EUP
for new chemical) : '

STUDY IDENTIFICATION: Clapp, M. J. L., A. E. Kalinowski,
D. T. Chalmers, I. S. Chart, C. W. Gore, M. D. Stonard,
and M. J. Godley. May 29, 198L. Paclobutrazol: 1 year
oral dosing study in dogs. Unpublished report no.
CTL/P/958 prepared by Imperial Chemical Industries PLC,
Central Toxicology Laboratory, Alderley Park, Maccles-
field, Cheshire, UK. Submitted by ICI Americas Inc.:. EPA
Acc. No. 254865, S

REVIEWED BY:

" Name: Roger Gardner‘ .
Title: Toxlcologist Signature:
Organization: Review Section 6 Date: .

6.

Toxicology Branch
APPROVED BY:

Name: Jane Harris, Ph. D.

Title: Geneticist Signature: C@
Organization: Review Section 6 Date: '/ >

Toxicology Branch

CONCLUSION Elevated serum alkaline phosphatase ani trigly-
ceride levels, the enlarged hepatic cells, increased

liver weights, and increased hepatic aminopyrine N- dﬂmethy-
lase activity indicate that the two highest doses (75 and
300 mg/kg/day) have definite effects. However, no
toxicologically significant effects were observed at the

15 mg/kg/day dose level. The ROEL is 15 mg/kg/day, and

the LEL is TS5 mg/kg/day in beagle dogs.

Core classification: Minimum
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8. MATERIALS AND METHODS

Test'species: Eighfeen to 2h-week old male and female beagle
dogs were used. : . : ‘ '

Experimental proceudre¢! Four groups . each containing six males
and six females were given daily doses of 0, 15, 75, or 300 mg
test substance per kg body weight for one year. Doses were

, administered in capsules shortly before feeding each day.

The report stated that the animals were given full clinical
examinations prior to the start and at weeks 13, 26, 39, and
52 of the study. The examinations included cardiac and
pulmonary ausculation and ophthalmoloscopic observatiorns.
Each dog was also observed twice daily for the occurrence: of
clinical signs of toxicity und behavioral changes. Body
weights of each dog were obtained at weekly intervalz through
the experiment, and food consumption was measured daily
during the stvdy. - . i

Blood samples were drawn from the jugalar vein of each animal
starting one week prior to the first day of dosing and at weeks
4, 8, 12, 16, 20, 26, 39, and 52 of the study. These samples
were taken prior to the daily feeding. Hematological obser-
vations in .v”~d4 hemoglobin, hematocrit, red cell count, mean
cell volume, mean cell hemoclobin, mean cell hemoglobin
concentration, total and d.f“e-—e1tial white cell counts, and
platelet count.

Clinical chemistry observaticnc of bloe «vles inclu..
urea, glucose, riglyceride- lbumin » cotal protein,
cholesterol, electrolytes, .. .aline phosphatase, alanine

- transaminase, aspartate transaminase, and creatine kinase.

The animals were placed individually into metabolism cages

for 18 hours one week prior to the start of the experiment as
v2ll-as at 8, 17. 26;, and 50 weeks after treatment was started.
Urine was collected, and the following observations were

made: volume, pH, specific gravity, glucose, ketones, biliru-
bin, urobilinogen, blood, and protein. Urine was also cen-
trifuged, and the deposits were examined microscopically.

At week 53 all dogs were sacrificed and gross necropsies were
performed. The gonads, liver, pituitary, brain, spleen, )
thymus, lungs, heart, adrenals, thyroid/parathyroid, and
kidney were removed and weighed. '

Tissue samples from the weighed organs as well as the aorta,
large and =smell fintestines, cccum, cervix, cpididimydes,
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8. MATERIALS AND METHODS {continued)

eyes, gall bladder, ileum, lymph nodes, mammary glands,
esophagus, sciatic nerve, pancreas, prostate, rectum, ribd,
skin, salivary glands, spinal cord, stomach, trachea, urinary
bladder, uterus, muscle, and gross lesions were processed for
histological examination.

Samples of liver from L dogs of each sex in each group were
collected for analysis of hepatic aminopyrine N-demethylase .
(APDM)-activity. The method was described by citation only
{Mazel, 19T1). :
Statistical methods are described in Appendix 1 below.

9. REPORTED RESULTS

The report noted that ‘one of the control group males was
inadvertantly given the low dose, and a low dose mele“was
given the control capsules for a period of 16 days (veeks 8
to 10 of the study).

No mortalities were reported. There were .also no effects on
hematological or urinalysis parameters. :

The authors noted that the high-dose group male and female
animals had reduced body weight gains during the study.
Tabulated group mean body weights for the high dose group males
were 6% less than the control group mean body weights at the
end of the 52-week feeding period.

Food consumption vas reported to be unarrected by administration
of the test substance.

The investigators observed dose~related increases in serum
alkaline phosphatase in male and female dogs from the mid and
bigh dose groups. These values (mU/ml) at week 52 of the
study are summarized as follows‘ ' g

Dose group Males Females
Control 79 ' 83
Mid 137 182
High _ 537 598

The differences between the treated group means and the
control means were statistically significant {p<0.05, tvo-
tailed Student's t test).



@

9. REPORTED RESULTS (continued)

Alkaline phosphatase activity waé also elevated in the low
dose group females, but the'investigators attributed the
increase to two of the six dogs in that group 'see DISCUSSION
‘below). . -

«Triglyceride levels were also described as increased in the
high-dose group animals throughout the treatment period. 1In
males the control and high-dose group means were 23.7T and
ki,2 mg/lOO ml, respectively at the S2-veek observation
(p<0.01; ¢t test) For female dogs the respective means for
the control and high-dose groups were 28.7 and 51.7 mg/100 ml
"(p<0.01; two-tailed t test).

Other group means which were reported to be statisticaily
-significantly different from controls included aldbumin, total
protein, ‘and calcium levels in high-dose group.animals. The
means which were reported for the S2-week observations are

.-sunmarized as follows:

Males B Females
Observation Control Treated Control Treated
Albumin® ~ 3.60 3.18 . 3.70 .  3.50
Total protein® 5.92 5.55 © o 5.98 . 5.80
Calcium®® 10.90 10.60 11.10 1Q.00
0z % o : A' | .

#epng %

The only compound related effects on organ weights were noted
for liver veights in males and females, the kidneys of males,
and the adrenals of females all in the high-dose group. The
group mean organ weights for these organs are summarized in
Tadble 1. No organ-to-body weight ratios were presented. -

Appendix 2 contains the reported histopathology summary. The
most frequently observed lesions occurred in the liver, and
hepatocellular enlargement was the most frequen. observation.
The authors noted that 2 of the 6 female dogs in the mid-dose
group had foecal ballooning hepatocytes along with 3 of the 6
in the high-dose group.

The group mean hepatic aminopyrine N-demethylase activities
(umol formaldehyde/h/g liver) were reported as follows:

Y
(N
7
N
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. REPORTED RESULTS (continued)

o

Table ‘1

Selected group mean organ weights (g)

Dose Liver . Kidneys  Adrenals
group  Males Females Males Females
Control 362 395 60.0 1.67
Low " Loow 382 63.L . 1.6% )
Mid hso=s . L3 63.1 1.79
High S02%% 511%s 65.3%%n 1.99%%

®Statistically significantly different from
-controls at p<0.05, two-tailed t test.
##statistically significantly different from
controls at p<0.0l, two-tailed t test.
#%®¥AdJusted group means statistically significantly
" different from control group, p<0.0l.

Table 2

Group mean aminopyrine N-demethylase
activity (umol formaldehyde/h/g liver)

3

Dose
group . Males Females
Control 12.6 12.1
-Low - 1Lk.6% 13.6
Miad 19. 4= 1T7.8%
High 30.1% 25k.0%

#Statistically significantly
different from the control group
mean.’

10. DISCUSSION

Elevated serum alkaline phosphatase and triglyceride levels,
the enlarged hepatic cells, increased liver weights, and
increased hepatic aminopyrine N-demethylase activity results
indicate that the two highest doses (75 and 300 mg/kg/day)
have definite effects. However, results with respect to
~liver weights and serum alkaline phosphatase activity are fiot
as clearly affected as they are at two higher dose levels.
For example, the authors suggested that the elevated SAP
levels in the low dose females could be attributed to two
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10.DISCUSSION (continued)

females in that group. A comparison of results (mU/ml) for
the group and for each of the two animals is as follows:

Time of Control Treated Animal Animal
measurement group mean®* group mean®* # 21 _# 23
Pre-test 154 176 178 233
52-weeks 83 110 - 157 . 11k

#*Unadjusted means {see Appendix 1 below)

At 52 weeks the individual values for each female in the low .
dose group were 82, 67, 157, 123, 11%, and 83 mU/ml. The
reported 1nd1vidual values for the control group females at-
52 weeks were T4, 109, 92, 76, 79, and 66 mU/ml.

As shown by pre-test group means, the low-dose group females
showed generally higher SAP levels from the beginning of the
study. These dirferences, which persisted throughout

the experiment, the absence of elevations in liver weight o
(see Table 1 above) and the absence of liver histopathology
(see Appendix 2 pages CTL/P/958-59 and -60) suggest that the
elevated SAP in the low-dose-group females is not necessarily.
related to the test substance.

Results from an independent calculation of the liver-to-body
weight ratios from reported means (liver weights divided by
group mean body welights for pre-sacrifice multiplied by 100)
is summarized as follows: ® ' . -

Dose :
rou Males Females
Control 2.59 3.05
Low 2.8!5 2.89
Mia 3.27 3.29
High 3.86

h,os

The liver-to-body weight ratios for male dogs shows an
increasing trend in all treated groups which reflects the
increases in absolute organ weight {(see Table 1).

For purposes of establishing a no-observed-effect level
(NOEL), the low-dose group should be reconsidered.

Mean body weight for the low dose group dogs was slightly
increased above controls (1k.%42 kg compared with 13.97
kg for controls, a 3.22% increesse). The increase in absolute




10, DISCUSSION {(continued)

liver weight in low-dose males was approximately 12% which may
not be toxicologically significant by itself. As noted above,
there were no other effects in the low-dose-group males.

In view of the SAP results in low-dose females and the liver
weight results in the low-dose males, the authors conclusion
that the 15 mg/kg/day dose could not be described as an
absolute NOEL is supported. However, the absence of

histopathological changes in the low dose group animals, the -

small increase (10%) in absolute liver weight in males, and
the absence of consistent effects on clinical chemistry
observations suggests that the 15 mg/kg/day dose is a ROEL in
‘dogs. C - ' S

4

a

-

o

2



Paclobutrazol scientific review

Page is not included in this copy.

Pages 60 through ?Z are not included in this copy.

The material not included contains the following type of
information:

Identity of product inert ingredients

Identity of product impurities

Description of the product manufacturing process
Description of product quality control procedures
§§ Identity of the source of product ingredieﬂté
Sales or other commercial/financial information
A draft product label

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

X FIFRA registration data

The document is a duplicate of page(s)

The document is not responsive to the request

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

1. CHEMICAL: Paclobutrazol )
(+7-(R*,R*)-beta-~ [(h-chlorophenyl)methyl]-alpha (1,1-
dimethylethyl) 1H~ 1 2 b-triazole~*-ethanol or (2RS, 3RS)-
1-(k-chlorophenyl)-4,4-dimethyl-2-(1H-1,2, hntriazole-l-
yl)-pentan-3-ol :

2, TEST MATERIAL: Paclobutrazol (92.4%) was used (see Item 1.)

3. STUDY/ACTION TYPE: Cytogenetics =~ raté; (EUP for new
chemical) o

k, STUDY IDENTIFICATION: Richardson, C. R., C. ‘Av Howard, E.

Longstaff, M. G. Thomas, P. B. Banham, S. L. Beéeck, and M.
J. Godley. May, 2, 1984, Paclobutrazol: A cytogenetic.
study in the rat. Unpublished report no. CTL/P/891
prepared by Hazleton Laboratories Europe Ttd., Dtley
Road, Harrogate, North Yorkshire, UK. Submitted by ICI
Americas. EPA Acc. No. 254864, :

5. REVIEWED BY:

Name: Roger Gardner
Title: Toxicologist . Signature:
Organization: Review Section 6 Date: ?
Toxicology Branch

6. APPROVED BY:

Name: Jane Harris, Ph. D.

Title: Geneticist : Signature: .

Organization: Review Section 6 Date:
; Yoxicology Branch

T. CONCLUSION: Single oral doses of 30, 150, or 300 ng
paclobutrazol per kg body weight in rats did not cause
clastogenic effects in bone marrow cells.

oo
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8. MATERIALS AND METHODS

Test species Six to eight-week old male and female Alderly
Park strain specific ‘pathogen free rats were used. They
weighed from 193 to 254 g. :

Positive control substance- Cyclophosphamide was used as the,
-reference mutagen in this study.

Experimental procedures: Doses were selected on the basis. of
a preliminary study (reproduced from the original report in
Appendix 1 of this review). .

Three groups containing ‘24 male and 24 female rats wvere given
single oral doses. of 30, 150, or 300 mg paclobutrazol per kg
body weight. The test substance was administered in corn oil
by gavage. One group of 36 males and 36 females was given
corn oil without the test substance, and a second group of

: the same size was given 30 mg cyclophosphamide per kg in
B physiological gsaline.

.Eight animals of each sex from each of the three groups given.
pasclolutrazol were sacrificed 12, 24, and 48 hours after.
dosing. Twelve rats of each sex from each of the two control
- groups were also sacrificed at the same times. Two hours '
B ~ before the animals were sacrificed each was given an
- B intraperitoneal inj)ection of 30 mg colchieine per kg body

{ weight to arrest dividing cells in -metaphase.

~ f The report stated that bone marrow cells were then harvested
' . from bothg femurs by aspiration with Hank's Balanced Salt
solution. Cells were treated with a hypotonic KC1l solution
(0.075 M) and fixed with glacial acetic acid:methanol {1:3).
- Slides were made from these preparations and air dried. They
were stained with Giemsa stain and mounted in DPX for micro-
scopic observation.

The reported noted that 50 cells frcm each animal were S by
examined, and only those with 40 or more centromeres were

i . considered. Chromosomal abncrmalities were classified as

: chromatid gaps, chromosome gaps, breaks, fragments, minutes,

or others (Robertsonian translocations vere given as an example).

Cytotoxicity was determined by the mitotic index for each .
sample. o . :




‘8. MATERIALS ARD METHODS (continued)

Statistical analyses: Descriptions of procedures used in

. this study are reproduced from the original report and included
" as Appendix 2 of this review.

9. REPORTED RLSULTS

The report of the maih study did describe toxic signs in.the
animals in the main study. Discussion of toxic effects was
confined to the reported preliminary study (see Appendix 1).

The authors noted that the incidence of cells with less thsan

40 or more than 42 chromosomes was generally low with the

cells from cyclophosphamide treated animals exhibiting the

2ig;est incidence. They stated that the range was from 0 to
090

Only one animal was reported to have'iess than 20 cells
examined. That animal was a male from the 24 hr sacrifice in
the negative control group.

A statistically significant increase in the group mean per-
centage of cells with chromosomal abnormalities was reported
for the high dose group males at the l2-hour sacrifice. ’
These results are summarized as follows‘

_ High dose
Males . Abnormality Control group
All animals " Inc. gaps 1.00 3.00%
. . .~ Exec. gaps 0.67 1,75%
All animals: only cells Inc. gaps 1.00 3.07%
vith 40, L1, or 42 Exc. gaps 0.67 1.81*»
chromosomes
. . High dose
Females _ Abnormality Control rou
AlY animals ' ~ Inc. gaps . 1.00 1.50
Exc. gaps 0.67 1.00
All animals: only cells Inc. gaps 1.00 1.52
with 40, b1, or 42 Exc. gaps 0.67 . 1.01
chromosomes

#Statistically significant at the 5% level using one-tailed
Student's t test on transformed data (see Appendix 2).

094332
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9. REPORTED RESULTS (continued)

b The increased incidence of minutes was the stated reason for
the change observed in the high dose males (see individual
animal data reproduced in Appendix 3).

There were no compound related effects on the incidence of
chromosomal abnormalities noted in the high dose groups at
the 24 and 43-hour sacrifices (see Appendix b for summary
results reproduced from the report).

The positive control group was evaluated at the 2h-hour
sacrifice, and the results were summarized in the report as

follows:
_1//i ' : Negative Positive'

// Males and Females Abnormality control control’

All animals ‘ ~ Inc, geps 0.60 S 12,T0%#
’ Exc. gaps 0.30 © 10, TO##

All animals: only cells Inc. gaps 0.61 10.07%*

with 4o, L1, or L2 Ex¢. gaps . 0.31 T.86%%

chromosomes . ’ R

All animals for which Inc. gaps 0.6L4 7 10.07#e

at least 20 cells were Exc. gaps - 0.32 T.86%%
" examined: cells with ' '
40, 41, or 42 chromosomes

ol : ##S5tatistically significant at the 1% level uwsing one-tailed
Student's t test on transformed data (see Appendix 2).

The report stated that there was no compound related effect
on mitotic indices in the samples examined. The reported
group means for the 3 sacrifice times are summarized in
Appendix & below.

10. DISCUSSION

There were adequate data to support the authors conclusion d
that the increased percentage of cells with chromosomal _ '
abnormalit.es noted at 12 hours is not biologically significant.

The reported group mean percentage for the high dose group

was vwithin the range observed for the negative control group

at 12, 2k, and 48 hours after dosing. A comparison of the S »
results is shown in Table 1 below. : Mo



Table 1

Summary of grovp mean percentages for negative
control male rats 12, 24, and 48 hours after dosing

12-hour 2h-hour LB-hour High dose group
Abnormality control control control at 12 hours
All animals Inc. gaps 1.00 .60 2.01 3.00
Exc. gaps 0.67 0.30 1.h6 1.75
Al animals: only cells Inec. gaps 1.00 0.61 2.43 3.07
with 40, 41, or k2 '
chromosomes Exc. gaps 0.67 0.31 1.47 1.81

GCEFGN



APPENDIX 1

Prelinminary study to determine doses .
to be tested in the single-dose
rat cytogenetics study with paplobutrazol

-
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'DATA EVALUATION RECORD

l. CHEMICAL: Paclobutrazol
(+)-(R", R')-beta-[(h-chlorophenyl)methyl]-alpha (1,1~
dimethylethyl) 1H-1, 2 b-triazole-l-ethanol or (2RS, 3RS)-
l-{b-chlorophenyl)-4,b-dimethyl-2-(1H-1, 2, h-criazole 1-
“yl)-pentan-3-ol

2. TEST MATERIAL: Paclobutrazol (995) vas uaed_(gee Iten 1.)

3. STUDY/ACTIOH TYPE: Livér effects study - dogs; (EUP for
nev chemical) : ' oo .

k. STUDY IDERTIPICATION: Jones, B. K., D. M. Williams,and
Je Galvin. May 31, 198k, Paclobutrazol: The effect of a
single oral dose (5 mg/kg or 250 mg/kg) on liver weight
in the rat. Unpublished report no. CTL/P/1065 prepared
by Imperial Themical Industries PLC, Central Toxicology
Laboratory, Alderley Park, Macclesfield, Cheshire, UK.-
Submitted by ICI Americas Inc. EPA Acc. No. 254864,

S. REVIEWED BY: : A _ "

. Fame: Roger Gardner - . , o ’
. Title: Toxicologist Signature: "
- Organization: Review Section 6 Date: o .

Toxicology Branch

6. APPROVED BY:

Rame: Jene Harris, Ph. D. : ' é? ; ; e
Title: Geneticist Signature: '

Orgenization: Reviev Section 6 Date:
Toxicology Branch

7. CONCLUSION

" There vere adequate data reported to support the authors'
conclusion that:

eee, the results presented. Justify the use of single
orael doses of 5 and 250mg paclobutrazol/kg as "no
effect” and "effect™ levels respectively for metadboliam
atudies.

091352
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8. MATERIALS AND METHODS

Test species: Eight to eleven-veek old male and female
Alpk/AP strain rats were used.

Experimental procedure: Groups of five male and five female
rats vere given single oral doses of 0, 5, or 250 mg test
substance per kg body weight. Doses wvere administered by
gavage in polyethylene glycol 600. An additional group wvas
undosed. '

Seventy-tvo hours after dosing the animals wvere weighed and
- sacrificed. The livers were then dissected out and weighed.
Liver-to-~-body weight ratios vere calculated.

Data analysis: Liveréto-bbdy wveight ratios for each treatment
group vere compared wvith the vehicle~ and undosed-control
groups by the Student's’t test.

9. REPORTED RESULTS

Thke reported results are shown in Appendix 1 below, and the
results of statistical analysis are incluved in Appendix 2.

The investigatore noted that the liver-to-body veight ratios
‘for the 250 ng/kg dose group vere significantly increased
above both vehicle and undose control groups for male rats
and significantly increased above vehicle controls for the
female rats ino that dose group. There vere no significant
differences. betveen the control groups and the group given
the 5 mg/kg dose or the 250 mg/kg group females compared with
the undosed control group..

10. DISCUSSIOR

There were adequate data reported to support the authora'
conclusion that:

sssy the regults pregented justify the use of slngle
oral doses of 5 and 250mg paclobutrazol/kg as "no
effect™ and "effect" levels respectively for metabolism
studies.
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DATA EVALUATION RECORD

'l. CHEMICAL: Paclobutrazol
- (#J=(B*,R*)~beta~[(4-chlorophenyl)methyl]-alpha-{1,1~
dimethylethyl) 1H-1, 2 botriazole-l-ethanol or (2RS, 3RS)-
1-(4-chlorophenyl)-k b-dimethyr-2-(1H-1,2, h-triazole—l-,
‘yl)-pentan-3-ol

2. TEST MATERIAL: Paclebutrazol (92.4%) was used (see Item 1.)

3. STUDY/ACTION TYPE: Teratogenicity - rats; (EUP for new
. chemical) : . -

4, STUDY IDERTIFICATION: Killiek, M. E., G. H. Pigott, P.
B. Bankam, and M. R. Thomas. June 1, 1984, -Paclobutra-
zol: Second teratogenicity study in the rat. Unpublished
report no. CTL/P/99T prepared by Imperial Chemical Indu=-
striea PLC, Central Toxicology Laboratory, Alderley Park,
Maccleafield, Cheshire, UK. Submitted by ICI Americas
Inc. EPA Acc. No. 25L86L4,

S. REVIEWED BY:

. Rarme: Roger Gardner .
Title: Toxicolngist Signature:w_
Organization: Review Section 6 - = Date:3/93 /9
. : ?

Toxirology Branch

6. APPROVED BY:

Name: Jane Harris, Ph. D. .
‘ Title: Section Head Signature: £
Organization: Review Section 6 Date:
Toxicology Branch

7. CORCLUSIONS:

A no-observed-effect level (NOEL) for maternal toxicity in
this experiment is greater than 100 mg/kg/day (highest dose
tested). Dose-related fetal effects (renal dilatation,
hydroureter, and minor skeletal defects or variations) vere

. observed at 40 and 100 mg/kg/day dose levels, and a HOEL of
10 mg/kg/day vas established for fetal effects.

Core classification: Minimumnm
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8. MATERIALS AND METHODS

Test species: Female Wistar derived Alderley Park strain
rats vere used. Each female was mated overnight with a m@iggv
and the folloving morning vaginal smears were examined for™ -
the presence of spermatozoa. The day spermatozoa were found
vas designated Day 1 of gestation. Test animals weighed
between 262 and 300 g and vere 12 weeks old vhen ‘selected
for the study.

Experimental procedures: The test substance was suspended in
corn oil and administered by gavage on days T through 16 of

gestation. Doses of 0, 2.5, 10, L0, or 100 mg test substance
per kg hody weight vere given to groups of 24 mated dams.

Each dam was observed dally for occurrence of toxic signs and
mortality. Body weight determinations vere made on days 1, kL,
T7-16, 19 and 21 of gestation. Food consumption was estimated
for three day periods throughout gestation according to the
report. .

The rats were sacrificed on day 21 of gestation and subjected
to a gross necropsy. Gravid uteri and individual fetuses
from each dam were weighed, and the numbers of corpora lutea,
implantation sites, live and dead fetuses, and embryonic
deaths were noted. Live fetuses were grossly examined and
tvo~thirds of them were prepared for skeletal examination.
The remainder were prepared for soft tissue examination. and
abnormalities were noted.

Early embryonic deaths were described as implantation usites

with decidual or placental tissue only, while late deaths
showed embryonal or fetal tissue with placenta at implanta-
tion sites according to the report.

" The degree of ossificetion in the manus and pes was assessed -
according to the following scale: .

1 = good-~-~metacarpals/metatarsals and'rirst. second,
and third phalanges fully ossified.

2 = metacarpals/metatarsals and first and third phalanges
fully ossitigd, gsome of second row not osaitieq.

3 = metacarpals/metatarsals fully oseified; all first
and third rowv present, the majority fully ossified;
most of second rov not ossified, occassionally
phalanx may be partially ossified.
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8. MATERIALS AND MZTHODS (continued)

4 = one metacarpal or metatarsal may be_parﬁially
ossified, while the remainder of these bones may be:

fully ossified; second rov of phalanges not oasiried,ﬁ

 most of first and third rovs. osaified.

5 = poor---one metacarpal or metatarsal. partially ossified -

or not ossified at all, the remainder of these bones
may be fully ossified; second row of phalanges not
ossified, occaseionally phalanges of the first and
-third rowvs partially ossified, and the rest are not
ossified. . :

Major abnormalities were cheracterized as raré of“possibly

lethal, and minor abnormalities wvere defined as those commonly

observed. The report stated that variations in the degree .of
ossification were considered as minor defects when observed.
to occur more frequently then similar observations in control
or background data. Extra thoracic ribs vere considered to
be miror variants. ' :

Statistical procedﬁres are discussed below as apropriate.
The report noted that twnimals that died during gestation,’

aborted, or were not pregnant were not insluded in the analysis

of results.

9. REPORTED RESULTS

The report stated that there vere no treztment-related effects

on dams with respect to the occurrence of toxic signs,
mortality, body weight, or macroscopic observations at
necropsy. ) '

The reported group mean corpora lutea per dam ranged from
1.4 in the 10, 40, and 100 mg/kg/day groups to 14.8 in the
2.5 mg/kg/day dose group (the contrcl group mean was 1lL.6).
" Group mean implantations per dam ranged from 12.9 in the
control group to 14.0 in the 2.5 mg/kg/day dosed group, and
the group mean number of live fetuses per litter ranged from
12.0 in the control group to 13.3 in the lowvest-dosed group.
None of these three parameters exhibited a relationship to
dose.

Group mean gravid uterine weights for the O, é.s, 10, Lo,
and 100 mg/kg/day dosed groups were reported to te T6.4,
85.3, 82.3, 87.9, 85.4, respectively. The respective mean



9. REPORTED RESULTS (continued)

fetal weights were 4.7, 4.9, 4.9, &, 8 and L.9 g.

The overall incidence of fetuses with defects in each group
vas reported as follows:

Dose (mg/kg/dazl

_Qbaerfation | - Control 2.5 10 ko loo
L . External/visceral ;

Fo. exaeined' ’ 264 _' 318 301 302 305

‘With external - 60 35 13 138 147
defects (%) (22.7) (23.6) (24.3) (45.7) (48.2)

| Skeletal

-Ro. e#amined“‘ | 176 213 199 200 2Q2

~Hitﬁ defects (%) - = 61 8o 75 89 " 106
a (34.7) (37.6) (37.7) (bh.1) {52,5)

®#Al11 fetuses were examined externally. Also includes
those examined for visceral abnormalities (one-third of
-the fetuses..

#2Two-thirds of the fetuses were exsmined for skeletal
defects.

The authors noted that there were 3, 2, 1, 0, and 9 fetuses
in the cortrol, 2.5, 10, 40, and 100 mg/kg/day dose groups
with major defects, respectively. Eight of the 9 fetuses in
-the highest dosed group were reported to have hydroureter.
Two litters contained one fetus each with the defect, and two
additional litters contained 3 each with the defect. The
authore stated that all cases were assoclated with some renal
pelvic dilatation, and 3 litter mates from dam number 116
were reported to have distended bladders also. The reported
incidence of urogenital defects is presented in Appendix

1l belov.

The reported minor skeletal defects were characteristic of
delayed ossification, and the authors stated:

The only individual defect to show a substantial
treatment-related increase was the incidence of
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9. REPORTED KRESULTS (con%inued)

partial ossification of the tranrsverse processes of
the seventh cervical verterbra...There were other
minor indications of increased or decreased ossification
‘seen in these dose groups (40 and 100 mg/kg/day
groups) but none attained statistical signiricance.

The only skeletal variation reported to be significantly
increased by the two highest doses was the' incidence of lhth

rib.

004352

The incidence of these defects is presented in Appendix 2.

The number of litters vith one or more fetuses with external/
visceral or skeletal defects is summarized as follows: :

Dose (mg/kg/day)

Observation Control 2.5
External/visceral
No. examined ’ 22 2L
With external : 17 20%
defects
Skeletal
With defects | 22 21

10 ko 100
ok 2l . 2
21 23 23

2l

22 2k

No other observations in the study showed rompound related

effects.

10. DISCUSSION

The authors noted that a no-observed-effect level (NOEL) for

maternal toxicity in this experiment is greater ¢han 100

mg/kg/day (highest dose tested).

Dose-related fetal effects

{renal dilatation, hydroureter, and minor skeletal defects or
variations) were observed at LO and 100 mg/kg/day dose levels,
end a NOEL of 10 mg/kg/day was established on the basis of

the results described above and historical control data (see

Appendix 3).

'Adequate data were presented in the report to support the

authors' conclusions.

The investigators also provided a

discussion of published literature to which substantiates
their interpretation of the results (see Appendix L4).
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APPERDIX 1

Incidence of Urogenital Dergcts
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DATA EVALUATION RECORD

= CHEMICAL: Paclobutrazol

(+7-(R*,R*)-beta- [(h-chlorophenyl)methy;]-alpha (1,1-
dimethylethyl) 1H=1, 2 h-triazole-l-ethanol or (2RS, 3RS)-
1-(4-chlorophenyl)-k k-dimethyl-2~(1H-1,2, h-triazole-l~
yl)-pentan-3-ol

TEST MATERIAL: Paclobutrazol (92.4%) was used (see Item 1l.)

STUDY/ACTIOR TYPE: Dominant lethal-mice; (EUP for new

chemical)

STUDY IDENTIFICATION: Whickramaratne, G. A., D. L. Kinsey,
P. B. Banham, and M. G. Thomas. December 29, 1983,
Paclobutrazol: Dominant lethal study in the mouse.
Unpublished report no. CTL/P/922 prepared by Hazleton
Laboratories Europe Ltd., Otley Road, Harrogate, FNorth
Yorkshire, UK. Submitted by ICI,Americas. EPA Acc. No.
254864,

REVIEWED BY:.

Name: Roger Gardner

. Title: Toxicologist Siguaturezw
Organization: Review Section 6  Date: 213 /49

Toxicology Branch
APPROVED BY:

Name: June Harris, Ph. D. .
Title: Geneticist Signature: f

. Organization: Review HSection. 6 Date: 13/

T

Toxicology Branch

CONCLUSICN: Paclobutrazol does not cause dominant lethal
mutations in mice given doses from 25 to 300 mg/kg/duy
for 5 consecutive days.
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8. MATERIALS AND METHODS

Test species: ©Seven to eight-week o0ld male and female Charles
‘River CD-1 strain mice were used.

Positive control substance: Cyclophosphamide was used as the
reference mutagen in this study.

Experimental procedures: Determination of fertility. Prior

to the main experiment mice were acclimated to the laboratory
for 10 days. A group of 240 males were then mated with

females to determine their fertility. Each male was cohabitted
with two females for a mating period of T days. According to’
the report, mating was assumed to cccur soon after cohabitation
was started, and the females were not checked for the presence
of vaginal plugs or the presence of sperm in vaginal snmearsg.-
Sixteen days after the beginning of the matinmg period the
females were sacrificed and uteri vere examined. FKumbers of
live implantation sites as well as early embryonic and late
fetal deaths were recorded for each female. Based on the
results of these tests, males were selected for the main
exper%ment according to specified criteria (see Appendix 1
below). C

Main experiment. Four groups of 20 males were given 5
consecutive daily doses of 0, 25, 100, or 300 mg test sub-
stance per kg body weight. The test substance was suspended
in corn oil and administered by gavage. On the 5th day of
dosing a group of 20 males was given an intraperitoneal
injJection of 200 mg cyclophosphamide per kg body weight.
Doses of the test sudbstance were selected on the basis of
results from a preliminary study which is reproduced 1n
Appendix 2 bvelow.

On the third day after the last dose was administered, 15
males were selected from each group of 20 for the matings

that followed (see Appendix 3 for selection criteria). The
mating procedure and examination of females were similar to
those used in the fertility study described above. Males

wvere 13 to 1l weeks of age when mated with lO-~week old females.
After each T-day mating period the two original females with
each male were replaced by two other previously unmated
females. Replacements were made weekly for 8 consecutive
weeks after dosing of the males.

Treated animals were weighed prior-to dosing and daily during
the dosing period. They were also observed daily for condition,
occurrence of clinical signs, and changes in behavior throughout
the study.
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8. MATERIALS AND METHODS (continued)

Date Analysis: Procedures are described as reported in
Appendix h below.

9. REPORTED RESULTS

.Appendix 5 contains summary tables from the original report
which include results appropriate to the discussion that
follows.

.The authors noted that one male in the 300 mg/kg/day group
died on the fourth day of the dosing period. Clinical signs
which were noted (see Table 3 in Appendix 5) included tremors,
urinary incontinence, and piloerection in some animals. RNo
treatment-related effect was noted on body weight (see Table

L in Appendix 5) or fertility of the males (see Table 5 in
Appendix 5). ) .

The report stated that resul s from one female in the 25
mg/kg/day dose group were excluded from the study because an
escaped male: from another dose group was found in the cage
with that female.

There were no compound-related effects on the number of live .
implants, early deaths or late deatha {see Tables 6 through
13 in Appendix 5)e

The authors noted statistically significantly reduced nregnancy
rates in the mid dose group at wezeks 4 and 8 and in the low

dose group at week 8 (see Appendix 6 for individual animal data).
Since no reductions in pregnancy rate were seen in the high

dose group when compared with that for the negative control
group, and since a dose-related decrease in pregnancy rate

was not observed, the authors concluded that there is no
evidence that a compound related effect on pregnancy .occurred.

Positive control results iudicated that dominant lethal
effects occurred during weeks 1, 2, and 3, and reduced
-pregnancy rate was noted in week T.

10.- DISCUSSION

There is adequate information presented in the report to
suggest that paclobutrazol does not cause dominant lethal
mutations in mice given doses from 25 to 300 mg/kg/day for S
consecutive daysn.

o
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APPERDIX 1

Selection Criteria for Male Mice
to Be Used in the Main Experiment

| 146




£
&Ly

PACLOBUTRA? OOMINANT LETHAL STUDY IN°

<
<
(IS
(W5
'
)

L X

APPENDIX 5 e,

SELECTION AND RANOOMISATION OF MALES .

-

K3
o -

~}Dbminant Lethal Animals -

A pre-experiment fertility test was carried out on an excess number 6fﬁ
fndividually ear-marked males housing 1 male:2 females. The results of
these matings were used to select the required number of méles for the
main study, the process being in two stages:= L

1) Selection of males for dosing

I

Fertile males with a low background dominant lethal frequéqcy were
required. Excess males were used to-allow for any which might h&ve :
become sick or 111 during dosing_sidce a top dose level producing overt

~toxicity is usual in dominant lethalt studies in this Laboratory. The
selection process was performed by the ARTEMIS computer system using the
male fertility selection option of the dominant lethal suite.

The parameters used to specify the selection of males were as¥¥5}10ws:-
(a) Select males paired with two females.
(b) Reject males producing the following criteria in the females:-

(i) only one pregnant female with more than three dead implantations.
(11) both females pregnant with a total of more than four dead
implantations. - . C L
(111) both females are pregnant and either female has more than.two
dead impiantations. ' )
(1v) one or both females pregnant and with a total of less than eight
~ live implantations. '

CTL/P/922 - 41
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PACLOBUTRAZOL:  DOINANT LETHAL STUDY IN THE MOUSE . jn4339

APPENDIX 5 - continued = "o

-

SELECTION AND RANDOMISATION OF MALES-

-

- (c) The remainfng males were allecated by selecting their number (using
the 'picking out of a hat' technique) and distributing one to each
experimental-group in turn. Preference was given first to males which
had mated successfully with both females (ie both females pregnant)

(d) Should there be insufficient nuibers of animals avbilable it may be
necessary to include some males producing criteria {i)-(iv), using first .
those least affected under criteria (if)- (1v) These -animals should be o
distributed evenly between groups.- _ . '

W e et

.,
'«‘;." .

. .’..’.',Q .
.

at
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APPENDIX 2

Results of Statistical Analysis
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PACLOBUTRAZOL: THE EFFECT OF A SINGLE ORAL ppse . V04352
* (8na/kg OR 250ng/kg) ON LIVER WEIGHT IN THE RAT -

TABLE 3

STATISTICAL COMPARISON OF LIVER WEIGHT/BODYWEIGHT RATIOS
- BETWEEN GROUPS OF RATS ADMINISTERED.A SINGLE ORAL DOSE OF
PACLOBUTRAZOL (5 OR 250 mg/kg) AND GROUPS OF CONTROL ANIMALS

Lfver weight/bodyweight ratios for groups of test and cuntro1 animals were
compared statistically using Student's t-test. An example of the .
statistical analysis is given in Appendix 4.

Statistical comparison between rats dosed with paclobutrazol
and control rats dosed with polyethylene glyco]
Group mg paclobutrazol/kg [ t Significance
Males  (1-5) 250 | 5.78 [ significaut
Females (A-10) 250 2.57 | significant *
Males (REER Y] 5 0.63 aot significant
Females (16-20) 5 0.04 not significant
Statisticui comparisor ' ..en rats ' .a with paclobutrazo1 _
o and Un’J;ed control rats - s v B
Group mg paclobutrazol/kg t Sigﬁificance
Males (1-5) 250 4. 11 significant **
Females (6-10) 250 - 4.60 significant **
Males (11-15) 5 0.81 * not significant
Females (16-20) 5 .2.08 not-significant

StatisticaI]y significantIy different from the control group mean
at the 1% level (t-test, two sided).

* Statistically significant1y different from the control group mean
at the 5% level (t-test, two sided). -

CTL/P/1065 - 9 A _ 151
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DATA EVALUATION RECORD

1. CHEMICAL: Paclobutrazol
(+7-(R¥, R')-beta-[(h-chlorophenyl)methyl]-alpha (1,1-
dimeuhylethyl) 1H-1, 2 h-triazole l-ethanol or (2RS, 3RS)-
1-(l4-chlorcphenyl)-Uk dimethyl -2-(1H-1,2,4-triazole~1-
yl)-pentan-3-o0l

2. TEST MATERIAL: Radiolabelled paclobutrazoie was used along
vith unlabelled test substance (99% purity) [(2RS, 3RS)1-
(bL-chlorophenyl)-k, bedimethyl-2-(1HE-1,2,k (1hC)-triazole
~l-yl)-pentan-3-0l; specific activity = 1.68 GBq/mM).
Labelled paclobutrazol was mixed with the unlabelled com=
pound for use in the experiment.

3. STUDY/ACTIOR TYPE: Metabolism - rats; (EUP for new
chemica;) : v

L., STUDY IDENTIFICATION: Jones, B. K., D. M. Williams, J.
Galvin, and A. R. Soames. May 31, 1984, Paclobutrazol:
Whole body autoradiography study in the rat following a
single oral dose (250 mg/kg). Unpublished report no.
CTL/P/1035 prepared by Imperial Chemical Industriea PLC,
Central Toxicology Laboratory, Alderley Park, Macclesfield,
Cheshire, UK. Submitted by ICI Americas Inec. EPA Acc. No.
2548614, .

S. REVIEWED BY:

Name: Roger Gardner :

Title: Toxicologist : Signature: §%

Organization: Review Section 6 Date: ¥
Toxicology Branch

€. APPROVED BY:

Name: Jane Harris, Ph. D. f
Title: Section Head Signature: S%Ll P

Organization: Review Section 6 - Date: [} 2//8/¢S
Toxicology Branch

T. CONCLUSIONS: The disposition of 1k¢c 1abel after a single
oral dose of 250 mg/kg is limited to the gastrointestinal
contents and, to a lesser extent, the liver and kidney.
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8. MATERIALS AND METHODS

. »

Test species: Eight to eleven-week old male and female
Alpk/AP strain .rats vere used.

. Experimental procedure: One male and one female vere given a
"gsingle oral doses of 5 mg test substance per kg body weight.
The doses were administered by gavage in polyethylene glycol
600. Samples of urine, feces, and expired air were collected
for analysias 2k and 48 hours after doaxng.

Forty-eight hours after dosing both animals were sacrificed,
and the bodies were frozen. Longitudinal sagital sections
were made through areas containing major organs, and the
-gsections were autoradiographed on x-ray film.

Anﬁlytical methods: Fecal samples were homogenized in methanol.

Measured amounts of homogenates were air dried and ground to a-
fine powder for combustion. The combustion products were
_ absorbed in 2-methoxyethylamine which was subsequently mixed"
with liquid scintillant (8 g 2,5-diphenyl-oxazole + 800 mg of
p-bis- (O-methylstyryl) benzene per liter of toluene, Fisolfour)
for counting. .

Cage washings, urine, and methanol extracts of fecal samplés
vere added directly to liquid scintillant (Fisoflour) for
counting.

Expired 1“002 was absorbed in sodium hydroxide, and samples
‘of the caustic solution were counted in Fisoflour liquid
scintillant.

9. REPORTED RESULTS

Reported mean percentages of the administered dose recovered
in urine, feces, and expired air are summarized as follows:

Time of Urine Feces Expired air

Sample ~ Male Female Male  Female Male Female
24 h 20.95 10.21 6.40 1.15 0.021 0.020 .
48 h 8.83 26.06 22,28 6.10 0.015 0.017

29.78 36.27 28.67 T.25 0.036° 0.037

The cage washings at 48 hours after dosing contained 1.68 and
1.85% of the administered radiocactivity for the male and
female rats, respectively.
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' 9. REPORTED RESULTS (continued)

The investigators noted that the pattern of distribution for
the radioclabel in the .autoradiographs was similar in the male
and female. They further stated that the radiocactivity -
appeared more intense in the female. The majority of the
activity was reported to be in the alimentary tract. The
intensity of label in the small and large intestines of the
male were similar, and the stomach showed a lesser intensity.
In the female, the relative intensities of .label were described
as similar in the stomach and small intestine and less in the
large intestine. No autoradiographs were included in the
report.

The report also sﬁated:

Radioactivity was detected in only tvwo organs, the
liver and the kidneys, with levels considerably

lovwer than seen in the gastrointestinal contents.

The liver was uniformly labelled, with a greater
intensity in the femule. In the kidney more ladelling
was seen in the renal pelvis than in either the

cortex or the medulla. A few foci were seen in
perirenal fat in bhoth sexes.

10, DISCUSSIORN

As the authors concluded, the disposition of the test substance
appears to be minimal in that it was confined to the gastro-
intestinal contents after oral administration of a 250 mg/kg
dose. There was some radioactivity found in organs involved

in the excretion of the test substance (liver and kidney).

Since there werg no autoradiographs included in support of e Vv

the authors conglusions, this study should be considered with
others in which tissue levels have been reported.
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DATA EVALUATION RECORD

»

1. CHEMICAL: Paclobutrazol
(+Y-(R*,R*)~ beta-[(h-chlorophenyl)methyll-alpha (1,1-
dimethylethyl) 1H- 1 2, h—triazole l-ethanol or (2RS, 3RS)-
l1-(l4-chlorophenyl)-b,b-dimethyl-2~ (lH 1,2,4< triazole 1-
yl)-pentan-3-o0l

2. TEST MATERIAL: Radiolabelled paclobutrazol was used
[(2RS, 3RS)1-(4-chlorophenyl)-h,4-dimethyl-2-(1H-1,2,4
(lhET—triazole ~-1lyl)=-pentan- 3—01, specifin activity = 158 6
uCi/mg). Labelled paclobutrazol was mixed with the
unlabelled compound for use in the experiment.

3. STUDY/ACTION TYPE: Metabolism - rats; (EUP for new
chemical) ‘ -

L. STUDY IDENTIFICATION: Cresﬁwell, D.G., J. Vickers, and R.
Hopkins. October, 1983. C)-Paclobutrazol: Excretion
and tissue retention of a single oral dose (5 mg/kg) in -
the rat. Unpublished report no. 3456-72/267 prepared by
Hazleton Laboratories Europe Ltd., Otley Road, Harrogate,
North Yorkshire, UK. Submitted by ICI Americas. EPA
Acc. No. 25u865. : :

5. REVIEWED BY:
ﬁame: Roger Gardner -
Title: Toxicologist Signature:
Orgdanization: Review Section 6 Date:
Toxicology Branch . :
6. APPROVED BY: _
Name: Jane Harris, Ph. D. é? ;é
Title: Section Head Signature:
Organization: Review Section 6 Date: 57 r3/73/f1§
Toxicology Branch

T. CONCLUSIONS:

There are adequate data presented in the report to support
the conclusions of the investigators.

Most of the 5 mg/kg dose was excreted within 72 hours
after treatment (70-80%), and there was no significant
retention in tissues.

‘15
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8. MATERIALS AND METHODS:

Test species: Eight to twelve-week old male and female
Sprague-Davley Crl:CD(SD)BR strain rats were used. They
veighed from 158 to 150 g. -

'Dosage form: The test material) as described 1n itenm 2., above
vas prepared as.‘a mixture of radiolabelled and unlabelled
paclobutrazol (specific activity = 32.16 uCi/mg). The mixture
wvas disolved in polyethylene glycol 600 for edmin*stra*ion to
test animals. . ) :

Analytical methods: Tissue samples, cage debris, and gastro-
intestinal tract contents were homogenized in vater, and
fecal samples were homogenized in methanol. Measured amounts
of homogenates were added to ashless .floc and combusted. The
" combustion products were absorbed in Carbosorb™ which was
subsequently mixed with liquid scintillant (Permaflour V) for
determination of radioactivity.

Cage washings, urine, and methanol extracts of fecal samples'
vere added directly to liquid scintillant (Fisoflour) for .
counting.

The limit of detection for the combustion analyses was defined
as 1.5 times background. The background level of radioactivity
.was determined by combustion of ashless floc under conditions

- s8imilar to those used for test samples. Limits for urine and
fecal extracts were defined as 1,5 times the background
disintegration rate determined by counting the appropriate
solvent {(water or methanol) in liquid scintillant. These
limits were reported as follows: ’

» : _ Range of
Sample ug equivalents/g

Fat homogenate 0.012-0.041
Other tissues. or
homogenates 7 0.003-0.005

Limits in g equivalents were not stated for urine samples or

.. samples of fecal extracts.

Experimental procedure: Four male and four female rats were
given a single dose of 5 mg test substance per kg body weight
by oral intubation. Samples of urine and feces were collected
at 24 hour intervals for the T-day period immediately follovwing
dosing. At the end of that time, test animals were sacrificed,
and samples of brain, vone, liver, kidney, spleen, muscle,
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8; MATERIALS AND METHODS (continued)

heart, and gastrointestinal tract contenta vere analyzed for
radioactivity.

9. REPORTED RESULTS

Reported meén'percehtages of the administered dose reco-
vered in the urine and feces are summarized as follows:

- Time of Urine Feces
Sample Males Females: "Males Females
2“ h3.5 h0.6 B 13.1 B.h
48 . 8.9 11.7 14.6 T.8
-T2 2.8 i { 4.6 T.5
96 1.0 0.9 . 2.6 2.3
120 0.6 0.7 1.9 1.3
1k T 0.7 0.8 0.9 0.b
168 - 0.3 o, b 0.4 0.6
Total o 57.8 " 69.8 38.7 28.3

‘The group mean ug equivalents/g of tissue found in the gastro-
intestinal tract contents for males and females was reported

as 0.025 and 0.012, respectively. The respective amounts for
liver samples was reported to be 0,017 and 0.028 ug equivalents/
g liver tissue.

'10. DISCUSSION

The authors noted that most of the 5 mg/kg dose was excreted
during the 48 hours immediately following dosing.

The organs involved in metabolism {liver) or excretion (geastro-
intestinal tract contents) were found to contain low levels

of radiocactivity. Other organs had no detectable radioactivity
" according to the report. .
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DATA EVALUATION RECORD

CHEMICAL: Paclobutrazol

(+)-(R*, R')—beta-I(h-chlorophenyl)methyl]-alpha (1,1~
dimethylethyl) 1H-1, 2 h-triazole l-ethanol or (2RS, 3RS)-
1-(4-chlorophenyl)-4,i~dimethyl-2-(1H~1,2, h-triazole-l-
yl)-pentan-3-0l

TEST MATERIAL: Radiolabelled paclobutrazol was used
E 3RS)1~{b4-chlorophenyl)-4,b-dimethyl-2-(1H~-1,2,4
—T-triazole —lyl)-pentan—3—ol, specific activity = 158, 6
uCilmg). Labelled paclobutrazol was mixed with the
unlabelled compound for use in the experinment.

STUDY/ACTION TYPE: Metabolism - rats; (EUP for new
chemical) . : -

STUDY IDERTIFICATION: Cresswell D.G., J. Ward, and R..
Hopkins. February, 1984, (lbe)y- Paclobutrazol~ Excretion
and tissue retention of a single oral dose (250 mg/kg)
in the rat. Unpublished report no. 3268-72/268 -
prepared by Hazleton Laboratories Europe Ltd., Otley
Road, Harrogate, North Yorkshire, UK. Submitted by ICI
Americas. EPA Acc. No. 25486%. : o

" REVIEWED BY:

Name: Roger Gardner

Title: Toxicologist Signature:
Organization: Review Section 6 Date: '

6.

Toxicology Branch

APPROVED BY: _
Name: Jane Harris, Ph., D. éfl Eé
. Title: Section Head Signature:
Organization: Review Section 6 Date: // 3/3/{’{ :
Toxicology Branch
T. CONCLUSIONS: Most of the 250 mg/kg dose was excreted

within T2 hours after treatment, and there was no signifi-
cant retention in tissues. Fecal excretion rates wzre-
slightly slower in male rats than in females.

158
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8. MATERIALS AND METHODS:

Test species: Eight to twelve-week old male and female
Sprague-Dawley Crl:CD(SD)}BR strain rats were used. The males
weighed from 199 to 207 g, and the females weighed from 10 . - .
to 155 g on receipt at the laboratory.

Dosage form: The test material as described in item 2., above

was prepsared as & mixture of radiolabelled and unlabelled .

paclobutrazol (specific activity = 32.16 uCi/mg). ‘The mixture
was disolved in polyethylene glycol 600 for administration to

test animals.

Analytical methods: Tissue samples, cage debris, and gastro-
intestinal tract contents were homogenized in water, and
fecal samples were homogenized in methanol. Measured amounts
of homogenates were added to ashless floc and combusted. The
combustion products were absorbed in Carbosorb™ which was -
subsequently mixed with liquid scintillant (Permaflour V) for
determination of radioactivity.

Cage washings, urine, and methanol extracts of fecel samples
~were added directly to liquid scintillant (Fisoflour) for
counting. ,

The 1imit of detection for the combustion analyses was defined
as 1.5 times backgrournd. The background level of radioactivity
was determined by combustion of ashless floc under conditions
gsimilar to those used for test samples. Limits for urine and
fecal extracts were defined as 1.5 times the background
disintegration rate determined by counting the appropriate
solvent (water or methanol) in liquid scintillant. These
limits were reported as follows:

S : Range of
Sample ug equivalents/g
Carcass homogenate 0.145-0.190
Fat homogenate 0.1k9-0,252
Other tissues or B '
homogenates 0.087-0.133

Limits in g equivalents were not stated for urine samples or
samples of fecal extracts. '

Experimental procedure: Four male and'four female rats were

glven a single dose of 250 mg test substance per kg body
Wweight by oral intubaticen. Semples of urine and feces were
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8. 'MATERIALS AND METHODS (continued)

collected at 25'h6ur intervals for the T-day period immediately

“following dosing. At the end of that time, test animals were

sacrificed, and samples of brain, bone, liver, kidney, spleen,
muscle, heart, and gastrointestinal tract contents were
analyzed for radioactivity.

9. ‘REPORTED RESULTS

Reported mean percentages of the administered dose recovered
in the urine and feces are summarized as follows:

Time of Urine ' - Peces

Sggple Males Females Males Females
2h '16.5 4.3 h,2 3.6
L8 - 23.6 21.7 12.2 16.2
T2 3.3 Teh 13.3 19.9

. 96 3.1 2.9 9.1 .1

120 1.3 1.0 2.2 0.5
14} 0.6 0.8 1.1 0.3
168 0.7 1.3 0.6 0.2
Total 47,1 S6.04 k2.7 L. T

The grouﬁ mean percentage of the administered radiocactivity
recovered in the cage washings T days after treatment was-

reported to be 1.2 and 1.4 for male and female rats, respec-
tively.

The group mean ug equivalents/g of tissue found in the gastro-
intestinal tract contentsfor males and females was reported

as 1,461 and 0.303, respectively. The respective amounts for
liver samples was reported to be 0.848 and 0.44U ug equiva-

lents/g liver tissue.
.10, DISCUSSION

-The authors noted that most of the 250 mg/kg dose was

excreted during the T2 hours immediately following dosing.
The only difference between the sexes was reported to be
a slower fecal excretion rate in males.

- The organs involved in metabolism (liver) or excretion (kidneys

and gastrointestinal tract contents) were found to contain

"low ‘levels of radioactivity. Other organs had no detectable

radiocactivity according to the report. The investigators
concluded that the =slightly higher levels of radicactivity in
tissues from males as compared with those for females was the
result of the slower fecal excretion rate.

160
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DATA EVALUATION RECORD

1. CHEMICAL: Paclobutrazol
(+)-(R*, R')-beta-[(h—chlorophenyl)methyl]-alpha (1,1~
dimethylethyl) 1H-1, 2 k-triazole-l-ethanol or (2RS, 3RS)-
1-(bk-chlorophenyl)-4, h-dimethyl-2-(1H-1,2,4-triazole-1-
yl)-pentan-3-ol :

2. TEST MATERIAL: Radiolabelled paclobutrazol was used
[(E 3RS)1-(k-chlorophenyl)-b,4-dimethyl-2-(1H-1,2,bk
(o} -triazole -lyl)-pentan 3-01, specific activity = 158 6
uCi/mg) Labelled paclobutrazol was mixed with the
unlabelled compound for use in the experiment.

3. 'STUDY/ACTION TYPE: "Metabolism - rats; (EUP for new
" chemical) ’ : ‘ o

4, STUDY IDENTIFICATION: Greenslade, D,, J. Vickers, and R.
. Hopkins. May, 1984, (1hc)-Paclobutrazol: Bioaccunmulation
of repeated oral doses (5 mg/kg) in the rat. Unpublished
report no. 3TL3-T72/269 prepared by Hazleton Laboratories
Europe Ltd., Otley Road, Herrogate, North Yorkshire, UK.
Submitted by ICI Americas. EPA Acc. No. 254865,

5. REVIEWED BY:

Name: Roger Gardner
Title: Toxicologist Signature:
Organization: Review Section 6 Date:
Toxicology Branch

6. APPROVED BY:

Name: Jane Harris, Ph. D. gé .
Title: Section Head Signature: Szﬁn~‘ €,
Organization: Review Section 6 Date: # 5//3/&45
Toxicology Branch , .

T. CORCLUSIONS:

Concentrations ﬁf radiocactivity plateaued after 28 daily
doses of 5 mg 1 C-paclobutrazol per kg body weight. Blood

levels gradually increased throughout the U9 day dosing
period, and fat levels remained at or slightly above the
limit of detection during the experiment. The rapid
decline of tissue levels after dosirng was stopped indica-
ted that there was no retention of the test substance.
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8. MATERIALS AND METHODS

Test species-' ﬁeanling male Sprague-Dawley Crl CD(SD)BR
strain rats were used.

"Dosage form: The test material as described in 1tem 2., above
was prepared as a mixture of radiolabelled and unlebelled ,
paclobutrazol (specific activity = 32.16 uCi/mg). The mixture
vas disolved in- polyethylene glycol 600 for administration to

. test animals.

Analytical methods: Tissue samples, cage debris, and gastro-
intestinal tract contents were homogenized in water, and
fecal samples were homogenized in methanol. Measured amounts
of hc:uogenates were added to ashless floc and combusted. The
combustion products were absorbed in Carbosorb™ which was
subsequently mixed with liquid scintillant (Permaflour V) for
determination of radioactivity.

Cage'waahings, urine, and methanol extracts of fecal samples“
were added directly to liquiad scintillant (Fisoflour) for
countinge.

The 11mit of detection for the combustion analyses was defined
as 1.5 times background. The background level of radiocactivity
vas determined by combustion of ashless floc under conditions

" similar to those used fc¢r test samples. Limits for urine and

fecal extracts were defined as 1.5 times the background
dlsintegration rate determined by counting the appropriate
solvent (water or methanol) in liquid scintillant. These
limits were reported as follows:

Range of

‘Sample . ug equivalents/g
Fat ' © 0.040-0.129
.Liver 0.013-0.126
Kidney © 0.019-0.122
Blood - 0.025-0.031

The variability was attributed to the weight of the sample
used in the analysis.

ILimits in g equivalents were not stated for urine samples or
samples of fecal extracts.

162




8. MATERTALS AND METHODS (continued)

Experimental procedure: Rats were given single daily doses
of 5 mg radiolabelled paclobutrazol per kg body weight
according to the following schedule:

Number . Kumber of Sacrifice (days

Animal numbers of doses vehicle doses after last dose
1-3 3 1
5-T . T 1
9-11 1h : 1
L, 8, 12 3, T, 1k 1
13-15 21 1
17-19 28 _ 1
21-23 - : 35 . _ ‘ ; 1
16, 20, 24 21, 28, 35 1
25-27 . . k2 o 1
29-31 - ko L 1
33-35 : ko 3
28, 32, 36 _— L2, k9, L9 1, 1, 3
37-39 k9 - 7
hi-43 Lo : 1k
Ls-LT ko ' 21
ko, Lk, 48 b9 T, 14, 21
k9-51 ko ; | 28
53-55 ' kg : . . 35
52, 56 k9 28, 35

Animals nuﬁbered 29 through 31 were maintained in metabolism
cages for 2k hours following the first and 49th doses so that
urine and fecal samples could be collected for analysis.

"After sacrifice, samples of liver, kidney, perirenal fat, and
blood were taken for determiration of concentrations of
radioactivity. : :

9. REPORTED RESULTS

The investigators noted no treatment-related signs of toxicity
in test animals.

In the excretion phase of the study the recovery of radioactivity
in the urine and feces averaged 41,43 smf 28.T6% of the dose

004352 .
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9. REPORTED RESULTS (continued)

the first day, respectively. The respective recoveries in
urine and feces after the L9th dose were 43.82 and 14.1L%.

In the biocaccumulation phase of the study, the authors noted
that higher concentrations of radiolabel were found in the
liver and kidney than in the blood or fat, and maximum levels
were found in tissues after the 49th dose. Mean concentrations
were reported as follows: .

Rumber Concentration (ug equiv./g) .in
~of doses Liver Kidney Blood Fat

i 1.30 0.539 0.08T7 <0.081

14 1.30 0.580 0.057 <0.079

21 2.07 0.T46 - 0.092 <0.086

28 2,22 1.05 ~ 0.105 0.116

35 1.62 0.541 0.07T7 0.046

L2 2.55 0.923 0.158 0.061

ko L,76 . 2.73 0.235 0.138

After dosing was stopped, tissue levels were reported to
decline below detectable levels after 28 days. Mean
concentrations for that phase of the study are summarized as
follows: )

Days after Concentration (ug equiv./g) in

dosing Liver Kidney Blood Fat
1 L.76 2.73 0.235 0.138
3 0.7T20 . 0.20T7 0.039 <0.0LY
T ‘0.115 0.057 0.035 0.088
1k 0.050 0.053 0.056 0.090
21 0.027 0.020 <0.027 <0.043
28 "<0.015 <0.021 <0.028 <0.043
35 <0.016 <0.022 <0.028 0.058

The investigators described the tissue concentrations observed
after the 49th dose as artificially high, and they speculated
that the stress of housing the three rats in metabolism cages
caused the observed increases. The three rats were also
reported to have decreased body weights resulting from their
change in housing. On that basis, the results observed after
the 42nd dcse were used in the calculaticn of half lives for
the tissues. ' o -

When concentrations of radioactivity were presented graphically
(see Appendix), the authors concluded that elimination from the
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9. REPORTED RESULTS (continued)

liver and kidney followed a biphasic exponential curve. They
used least spua}ea linear regression analysis to determine
the half times for the two phases, and the results are
summarized as follova. '

Half life in days

Tiasue lst rhase 2nd phage
. Liver : 1.36 ' 6.69

The helf life fcor radioactivity in the blood was 3.16 days,
.and because of the nearlv undetectable levels in fat a hall
life was not established for that tissus=s. .

10. DISCUSSION

There were adequate data presented to support the authors® e
conclusions that concentrationg of radiocactivity plateaned
after 28 daily doses of 5 mg C-paclobutrazol per kg body
weight. Blood levels gradually increased throughout the L9

day dosing period, and fat levels remained at or slightliy

above the 1limit of detection during the experiment. The

rapid decline of tissue levels after dosing was stopped
indicated that there was no bioretention according to the
authors.

With respct to the relatively high tissue levels observed in
the rats sacrificed after the Lgth dose was given, the
investigators noted that recovery of radiocactivity in the
urine and feces was less than that reported.in a single dose
experiment (reviewed elsewhere). The increased levels in
1liver and kidney were also inconsistent with the trends
suggested by results from previously sacrificed animals which:
further suggests that circumstances of the experiment other
than a treatment related effect are responsible for the
observation after the L9th dose was given. :




o . APPENDIX

Eliminatisn curves for the tissues
samgted from rats given repeated oral doses
of 5 mg C labelle. paclobutrazol per kg body weight
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DATA EVALUATION RECORD

CHEMICAL Paclobutrazol

(+7-(R*,R*)- beta-[(h-chlorophenyl)methyll-alpha (1,1-

dimethylethyl)-1H-1, 2 L-triazole-l-ethanol or (2RS, 3RS)-
1-(4-chlorophenyl)-b b-dimethyl-2-(18-1,2,k- triazole 1-

¥1l)-pentan-3-0l

TEST MATERIAL: ﬁlobutrazol (99%) was used (see Item 1l.)
The radiolabel (1%4C) was in the triazole ring, and the '
stated specific activity was 1.68GBq/mM.

STUDY/ACTION TYPE: Metabolism'study - rats; (EUP for new
chemical) : o

STUDY IDENTIFICATION: Jones, B. K., R. M. Ladd,and J.
Galvin. May 31, 1984. Paclobutrazol: Biotransformation
in the rat. . Unpublished report no. CTL/P/1036 prepared
by Imperial Chemical Industries PLC, Central Toxicology
Laboratory, Alderley Park, Macclesfield, Cheshire, UK.
Submitted by ICI Americas Inc. EPA Acc. No. 251T74T.

‘REVIEWED BY:

Name: Roger Gardner :
Title: Toxicologist : Signaturezw

Organization: Review Section 6 Date: >£'3 £4$

.6.

Organization: Review Section 6 Date:

Toxicology Branch

APPROVED BY:

' . Voo
: A
Name: Jane Harris, Ph. D. . AN
Title: Geneticist Signature:QEZLﬁi/ .
z b

2/7%

Toxicology Branch

. . .
CONCLUSION'A single oral dose (5 or 250 mg/kg) of paclo-
butrazol w£§ absorbed almost completely by male and
female rats. There was no metabolism of the triazole or
halogenated phenyl moieties of the molecule (see Appendix
3 belouw). Paclobutrazol is oxidized in rats to the diol or
carboxylic acid and excreted in conjugated or unconjugated
forms. Its metabolism is sex and dose-dependent with
males excreting more of the carboxylic acid metabolites

.than females. However, female rats excrete more of the

acid when they receive a2 low dose (5 mg/kg).
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8. MATERIALS AND METHODS

Tegt species: Seven~ to eleven-week old male and female
Alpk /AP strain rats were used.

Dosing solutions: Two polyethylene glvcol 600 solutions were
prepared so that the specific activities for each experiment
(see below) were 1.68 GBq/mM and 6 10T KBq/mM.

Experimental¥grocedure: In the first experiment 10 female
rats were given a single dose of 250 mg/kg by gavage. The
animals were then placed in metabolism cages, and urine and
feces were collected at 24 hour intervals for three days S
following treatment.

In the second experiment the bile ducts of two male and two
_female rats were canulated. Following recovery each of these
rats was given a 250 mg/kg dose by gavage. The animals were
subsequently placed in "restraining" cages, and samples of
bile, urine, and feces were collected at 2h_hour intervals
for b days following dosing.

At the end of the post-dosing observation periods the animals
were weighed and sacrificed. The carcasses were stored at
-20° ¢, Cages for four of the rats from the first experiment
were washed with a known volume of methanol:water (1: 1) and
the washings were saved for radioassay.

Analytical procedures: Fecal samples were homogenized in
methanol. -Measured amounts of homogenates were combusted,
and combustion products were absorbed in Carbosorb™ which was
subsequently mixed with liquid scintillant for determination
of radiocactivity.

Cage washings, urine, and methanol extracts of fecal samples
were added directly to liquid scintillant (Fisoflour) for
counting.

For purposes of metabolite identification, samples of bile,
fecal extracts, and urine were concentrated by lyophilization
or rotary film evaporation. The residues from lyophilized
urine and bile samples were extracted with methanol, and the
extracts were concentrated by rotary film evaporation.

Urine samples and acid hydrolyzed urine and bile samples were.
adjusted to pH 1,0 with hydrochloric acid and extracted with
diethyl ether.

Bile and urine samples as well as concentrated ether extracts
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8. MATERIALS AND METHODS (continued)

of urine were incubated in phosphate buffer (pH T.4) with
beta-glucuronidase or sulphatase for 72 hours at 37° C before
analysis. These three types of samples were also subjected
to acid hydrolysis (5 M HCl refluxed for 5 hours at 100° C).

'The'urine, bile, and fecel samples as vell'as their hydrolysates
and extracts were subjected to thin layer chromatography
(TLC) on silica gel in the following solvent systems:

(1) chloroform:methanol:acetic acid (18:1:2 v/v/v)
(11) butanol:acetic acid:water (60:15:25 v/v/v)
(111) butanol:acetic acid:vater (85:2:13 v/v/v)

Developed TLC plates were autoradiographed and radioactivity
was quantified by scanner or removal of radioactive bands
followed by counting. :

Ether extracts of hydrolyzed and unhydrolyzed urine were .

-dried and the residues redissolved in chloroform:methanol:

acetic acid (18:1:1 v/v/v) for low pressure liquid chromatography.
Fractions eluted in this step were assayed for radioactivity,

and radiocactive fractions were further concentrated and

subJected to reverse phase chromatography.

Derivatization, gas-liqﬁid chromatography, and .spectroscopic

procedures for identification of metabolites are descrioed in -
the Appendix below.

9. REPORTED RESULTS

Reported mean percentages of the administered dose recovered
in the urine and feces of female rats are summarized as
follows:

Time of Female nos.l-h Female nos.T-12
Sample Urine Feces Urine - _ Feces
24  1k.s56 1.03 16.12 2.85
L8 ko.28 " T.5k 25.63 18.59
T2 11.53 12.37 6.18 - 15.61

The mean percentage of the administered radioactivity recovered
-in the bile, urine, and feces ‘of cannulated rats is summarized-
as follows: 2
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9. REPORTED RERSULTS {(continued)

Time of _
Sample Bile urine Feces
Males
2L 28.08 T.16 0.k5
48 - h6.32 11.92 l1.21
T2 0.27 0.82 0.87
96 0.01 0.16 0.21
Females ‘ 4
. 2h 9.63 3.89 0.12
L8 _ 24,16 11.96 0.34
T2 21.10 15.80 3.99
96 0.1k 0.93 2.05

. /

TLC results from bile, urine, and fecal samples indicated

that there were two groups of metabolites. Two metabolites

were extracted from urine with ether and had Rf values of 0.4 2

to 0.5. One of those metabolites was identified by o 3

derivatization and GCMS analysis as of l-(Lk-chlorophenyl)-l,

Y-dimethyl-3-hydroxy-3-(1H,1,2,4-triazol-1-y1l) pentanoic acid

(paclobutrazol acid; see Appendix 2 below). The investigators

stated that the underivatized metabolite was also identified

by NMR spectroscopy. A similar procedure was used to identify

the second metabolite as 1l-(l-chlorophenyl)-l,l-dimethyl-3-
_hydroxy-3-(1H,1,2,4-triazol-1-yl) pentan-5-ol! (paclobutrazol

diol; see Appendix 2 below).

The investigators noted that the polar metabolites were predo-
minant in the bile. Acid hydrolysis was said to result in

one major product which co-chromatographed with paclobutrazol
diol. The authors stated:

Incubation of the urinary and biliary polar metabolites

.with beta-glucuronidase effected some hydrolysis to

yield the diol, but left the remaining polar conjugates

unhydrolysed. These conjugates were not hydrolysed

with sulphatase and further attempts to identify the

intact conjugates were unsuccessful. Hence, on the

basis of acid hydrolysis data, these metabolites

wvere designated as unidentified conjugates of

paclobutrazol diol and paclobutrazol acid. ]

The authors noted that quantification of metadbolites was
attempted vith pooled samplés from rats of two other studies
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9. REPORTED RESULTS (continued)

which bave been reviewed elsewhere.

The proportions of each metabolite identified in the urine of
male rats given a 5 or 250 mg/kg dose was reported as follows:

% activity % of
Metabolite in sample dose
Paclobutrazol diol L on
Paclobutrazol acid 75-78 © 39-k4
Diol/glucuronide conjugate ‘3-5 1-3
Diol conjugate (unknown .
acid labile) - 1-8 3.5

*Found only in males given the 5 mg/kg dose.

The urine from bile cannulated male rats contained primarily
free paclobutrazol acid (98% of urinary radioactivity and 20$
of the administered dose).

The levels of urinary metabolites in samples from female rats
in the two studies reviewved elsewhare appeared to be dose
related. Those results are summarized as follows:

5 mg/kg dose® 250‘mg/kg’dose*
% activity %o . % activity % of
Metabolite in sample dose in sample dose
Paclobutrazol diol 8 5 - -
Paclobutrazol acid . 52 : 32. : 28 1k
Diol/glucuronide. : ;
conjugate 6-14nx 3-T%n ~EE -5
Diol conjugate (un~ -
known acid labile 27 17 51 25

%#%The urine was pooled from animals in other studies which

are reviewed elsevhere. )
%*Not separated according to dose in the report.

The report stated that results from bile duct cannulated
female rats showed similar results to those shown above, but
the proportion of the administered radioactivity wus smaller
because of the reduced urinary excretion.




9. REPORTED RESULTS (continued)

'The resulvs obtained from urine samples colleéted‘from female
rats given the 250 mg/kg dose in the first experiments descri-
bed on page 2 above showed the following.

% activity % cf

Metabolite _ in sample “dose
Paclobutrazol diol , 11 I
Paclobutrazol acid 54 o 37
Diol/glucuronide conjugate - T - 5.
Diol conjugate (unknown . o .
acid labile) : 23 S 16

The authors noted that most of the methanol extractable
radiocactivity in bile samples was associated with conJugated
metabolites. They further stated:

...for both sexes, a small amount of paclobutrazol ,
acid was present (males - 8% of biliary radiocactivity,
6% of the dose; females - 5% of the biliary label,

3% of the dose). '

Following acid hydrolysis of male bile, 21% of total
biliary radiocactivity (16% of dose) was shown to
correspond to paclobutrazol acid and 67% (50% of the
dose) to the diol. Therefore, 13% of the biliary
lhc_1abel (21 - 8%) corresponded to a conjugate of
paclobutrazol acid and 67% to the glucuronide and
unidentified conjugates of the diol. During enzyme
hydrolyses of male biliary conj)ugates, the control
samples were found to be labile under the incubation
conditions used, hence, it was not possible to ) )
characterise the conjugates further by this procedure.
However, chromatographic characteristics of the
intact conjugates indicated that the major component
was the glucuronide conjugate of the diol.

The authors noted that 95% of the radicactivity in bile from
female rats was associated with acid hydrolyzable conjugates
vhich formed the diol aglycone. Seventy-one per cent of the
biliary radioactivity (39% of the dose) was attributed to the
glucuronide conjugate and 24% (13% of the dose) to the unknown
conjugate of the diol.

Thekauthors indicated that approximately 50 to 90% of the
radioactivity in fecal samples was extracted in methanol, and
the metabolic profile was limited to analysis of that fraction
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9. REPORTED RESULTS {continued)

raether than the unextractable residues. The relative .
proportions of metabolites (% of the total radioactivity in
the sample) were reported a8 follows:

% activity =

Metabolite : in sample
Paclobutrazol ‘ , - 6-8w
Paclobutrazol diol 6-15
Paclobutrazol acid ‘ 12-31
Diol/glucuronide or unknown

(acid lebile) conjugates o

combined ; 35-65

®Approximately S5% of the dose.

There was no appreciable difference with respect to sex of -
the test animals according to the report.

Fecal samples from one rat of each sex with bile duct
cannulation had 67 to 88% of the radioactivity extracted.
All of that activity was attributed to unchanged paclobutrazol.

10, DISCUSSION

Adequate data were presented to support the conclusions of
the investigators that single oral doses (5 or 250 mg/kg) of
paclobutrazol are absorbed almost completely by male and ’
female rats. There was no metabolism involving the triazole
or halogenated phenyl moieties of the molecule (see Appendix
"3 below). Paclobutrazol is oxidized in rats to the diol or
carboxylic acid and excreted in conjugated or unconjugated
forms, and its metabolism is sex and dose-dependent.

After the chemical is metabolized in the liver (first pass
metabolism), the authors concluded that male rats eliminate
approximately 20% of the absorbed dose (250 mg/kg) in urine
as paclobutrazol acid. Female rats excreted 11% of the dose
as the acid and 19% as free and conjugated paclobutrazol
diol. Female rats also metabolized more of a low dose to the
acid. : o
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APPENDIX ‘1

Derivatizat__:ion Procédures and Spectroscopy:
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Paclobutrazol scientific review

Page is not included in this copy.

Pages Zg,;l through ngj are not included in this copy.

The material not included contains the following type of
information:

Identity of product inert ingredients

Identity of product impurities

Description of the product manufacturing process
Description of product quality control procedures
Identity of the source of product ingrediedté
Sales or other commercial/financial information
"ATdratt product label

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

Z FIFRA registration data

The document is a duplicate of page(s)

The document is not responsive to the request

The information not included is generally considered confidential
by product registrants. 1If you have any questions, please contact
the individual who prepared the response to your request.
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- DATA EVALUATIOR RECORD
] :

1. CHEMICAL: Paclobutrazol
(+7-(R*.R*)-beta-[(L- chlorophenyl)methyl]-alpha (1,1-
dimethylethyl) 1H- 1 2, h-triazole l-ethanol or (2RS, 3RS)-
1-(4-chlorophenyl )-4 dimethyl -2- (lH 1,2,4- triazole l-
yl)-pentan~3-ol

2. TEST MATERIAL: Radiolabelled paclobutrazol vas used
[(2RS 3RS)1-(lU-chlorophenyl)-b,b-dimethyl-2-(1H-1,2,4
(1 _T-triazole -lyl)-pentan-3- ol,'specific activity -'158 6
uCi/mg). Labelled paclobutrazol was mixed with the
unlabelled compound for use in the experiment.

3. STUDY/ACTION TYPE: Metabolism - dogs; (EUP for new . ~ =
chemipal) : S . :

4, STUDY IDERTIFICATION: Cresswell, D.G., J. Ward, and R.
: Hopkins. February, 1984, (14¢c)~Paclobutrazol: Absorption, .- -
excretion, and tissue retention of a single oral dose
(5 mg/kg) in the dog. Unpublished report no. 3494-72/270
prepared by Hazleton Laboratories Europe Ltd., Otley
Road, Harrogate, North Yorkshire, UK. Submitted by ICI
Americas. EPA Acc. No. 25u4865. o :

5. REVIEWED BY:

Name: Roger Gardner S

" Title: Toxicologist Signature:

Organization: Review Section 6 Date:
Toxicology Branch

6. APPROVED BY:

Name: Jane Harris, Ph. D. :
Title: Section Head Signature:
Organization: Review Section 6 Date:
: Toxicology Branch v

3//5/€S~

T. CORCLUSIONS: Paclobutrazol is rapidly absorbed in the dog
after a single oral dose of 5 mg/kg is administered. Peak
plasma and blood levels were observed 1.5 hours after
dosing, and during the 24 hours following treatment )
approximately 80-85% of the administered radiocactivity
was recovered in the urine (approximately 50% of the
dose) and feces (approximately 40% of the dose). = The

decline in blood and plasma levels was consistent with

o ad AL deudiln
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. 8. CORCLUSIOR (continued)

the rapid excretion, and along with the absence cf detec-
table radioactivity in the tissues, these results indi--
cated that no significant bioretention occurred. There
was no sex difference observed in the test animals.

8. MATERIALS AND METHODS:

Test species: Six-month old male and female beagle dogs vere
used. The males weighed from 10.2 to 12.9 kg, and the females
welghed from 8.5 to 8.82 kg on receipt at the laboratory.

Dosage form: The test material. as described in item 2., above
vas prepared as a mixture of radiolabelled and unlabelled
paclobutrazol (specific activity = 32.16 uCi/mg). The mixture
was disolved in polyethylene glycol 600 for administration to
test animala.

Analytical methods: Tissue samples, cage debris, and gastro-
intestinal tract contents were homogenized in water, and
fecal samples were homogenized in methanol. Measured amounts
of homogenates were added to ashless floc and combusted. The
combustion products were absorbed in Carbosorb™ which was
~subsequently mixed with liquid scintillant {Permaflour V) for
determination of radioactivity. " '

Cage washings, urine, and methanol extracts of fecal samples
wvere added directly to liquid scintillant (Fisoflour) for
counting. .

The limit of detection for the combustion analyses was defined
a3 1.5 times background. The background level of radioactivity
wvas determined by combustion of ashless floc under conditions
similar to those used for test samples. Limits for urine and
fecal extracts were defined as 1.5 times the background
disintegration rate determined by counting the appropriate
solvent {water or methanol) in liquid scintillant.

Experimental procedure: Three male and three female dogs
wvere given a single oral dose of 5 mg test substance per kg
body weight. Blood samples were drawn from the jugular vein
of each dog just prior to dosing, 0.5, 1, 1.5, 2, 3, 4, 6, 8,
12, 24, 48, T2, 96, 120, 14k, and 168 hours after treatment.
Urine and feces were also collected for analysis at 24 hour
intervals for T days following dosing.

‘The animals vere sacrificed T days after treatment and samples
of blood, plasma, liver, kidney, heart, lungs, fat, bone,

L e R
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8. MATERIALS AND METAODS (continued)

brain, gonads, and gastrointestinal tract contents were taken
for analysis. The authors noted that cnly the liver, kidney,
blood, plasma, and gastrointestinal content® were analyzed,
and the remaining samples were stored (at -20°C) for future
reference.

9. REPORTED RESULTS

Reported mean ug equivalents/ml reported in’ the plasma and
blood are summarized as follows:

Time of Plasma Blood

Sample Males Females Males Females
0.0 <0.016% <o 013* <0,.024% <0,018+
0.5 3.949 3.436 2.500 2.153
1.0 4,453 4,106 2.821 2.650
1.5 2.962 3.336 1.852 2.08L
2.0 1.878 2.440 1.171 1.522
3.0 0.880 1.181 0.541 . 0.75h
k.o 0.653 0.958 0.402 0.611
6.0 0.570 0.557 0:337 0.34% o -
8.0 0.551 0.409 0.331 . 0.24k S
12 0.287 "0.291 0.186 0.192
24 0.059 0.0U43 0.041 0.036
48 <0.016 & <0,013% <0.,024 ® <0.018%
T2 <0.016 * <0.013% <0.024 * = .<0,018*%
168 <0.016 # <0,013% <0,024 # <0,018%

#Limit of detection (see section 8., above)

The reported mean percentage recovery of administered radio-
activity in the urine and feces is summarized as follovws:

Tine of Urine - Feces
Sample Males Females Males Females
2) 52.9 48.8 25.2 37.1
48 2.9 1.8 6.1 .0
T2 0.5 0.3 0.9 0.5 -
96 9.2 0.1 0.3 -0.2
120 0.1 0.1 0.2 0.1
14y 0.1 0.1 0.2 0.2
168 0.1 <0.1 . 0.1 0.2
Total 56.6 51.2 33.1 2.3

The group mean percentage of the administered radioactivity
recovered in the cege washings 7 days after treatment was

4 s
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9. REPORTED RESULTS {continued)

reported to be 3.3 and 3.6 for male and remale dogs, respec-
tively. :

The group mean ug eqhivalénts/g of sample found in the gastro-
intestinal tract contents and tissue samples from males and

.females were reported to be less than the limits of detection

with the exception of one male whoae liver contained 0.057 ug
equivalents per g of tissue.

10. DISCUSSIOR

There were adequate data presented to support the authors'
conclusions that paclobutrazol is rapidly absorbed:.in the dog
after a single oral dose of S mg/kg is administered. Peak
plasma levels were observed 1.5 hours after dosing, and during
the: 24 hours following treatment approximately 80-85% of the
administered radioactivity was recovered in the urine
(approximately 50% of the dose) and feces {approximately hO%
of the dose). The decline in blood and plasma levels wvas
consistent with the rapid excretion, and along with the
absencs. of detectable radiocactivity in the tissues, these results
indicated thet no significant bioretention ocenrred.  There
wvas no sex difference observed in the test animeals.

- deale
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- Data Evaluation Record for . N
the first rat teratogenicity study ) -
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DATA EVALUATIORN RECORD

Citation: Killick, M. E., G. H. Pigott, P. B. Banham, and M.

R. Thowas. July 13, 1983, Paclobutrazol: Teratogenicity “ ps
study in the rat. Unpublished report no. CTL/P/B42 prepared - :
" by Imperial Chemical Industries PLC, Central Toxicology b

Labvoratory, Alderley Park, Macclesfield, Cheshire, UK. ’ {
Submitted by ICI Americas Inc. EPA Acc. Fo. 2517h1. . .

Materials and Methods

Test substance: The test substance contained 92.4% (w/w) - . i
(2RS, 3RS)-1-(L-chlorophenyl)-l h-dimethyl (1,2,4-trinzol=1- S "
le_pentan 3-01. )

Test species: Female Wistar derived Alderley Park strain
rats were used. Fach female was mated overnight with a male
and the following morning vaginal smears were examined fcr
the presence of spermatozoa. The day spermatozoa were found
was designated Day O of gestation. Test animals weighed

~"  between 222 and 280 g and were 12 weeks old when selected

$ ° for the study.

Experimental procedures: The test substance was suspended in ' . Ll
corn oil and administered by gavage on days 6 through 15 of '
gestation. Doses of 0, 40, 100, or 250 mg test substance per
kg body weight were given to groups of 24 mated dams.

Each dam was observed daily for occurrence of toxie signs and
mortality. Bodyweight determinations were made on days o,
6-15, and day 21 of gestation. Food consunption was estimated
for three day periods throughout gestation according to the
report.

The rats were sacrificed on day 21 of gestation and subjected

to a gross necropsy. Gravid uteri and individual fetuses .

from each dam were weighed, and the numbers of corpora lutea, i %
implantation sites, live and dead fetuses, and embryonic

deaths were noted. Live fetuses were grossly examined and

two-thirds of them were prepared for skeletal examination.

The remainder were prepared for soft tissue examination, and

abnormalities were noted. .

Early embryonic deaths were described as implaptation sites
with Jdecidual or placental tissue only, while late deaths

showed embryonal or fetal tissue with placenta at implanta~ . it
tion sites according to the report. ‘

I N N L A S
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The degrec of gessification in the manus and pes was aspensed
according to the following scale:

1 = good~~-metacarpals/metatarsals and first, second,
and third phalanges fully ossified.

2 = petacarpals/metatarsals and first and third phalanges
fully ossified, come of second rov not omsified.

3 = metacarpals/metatarsals fully ossified; all first
and third row present, the majority fully oamified;
most oi second row not ossified, cccassionally
phalanx may be partially osaified.

4 = one metacarpal or metatarsal may be partially
ogeified, while the remainder cf these bones may be
fully csasified; second row of phalanges not oaaified,
moat of first and third rows osasified.

5 = poor=-=-one metacarpal or metatarsal partially ossifi=zd
or not ossified at all, the remainder of thege bones
may be fully osasified; second row of phalanges not
ogegified, occammsionally phalanges of the firamt and
third rows partially oasified, and the rest are not
ossified.

Major abnormalities were characterized as rare or possibdly
lethal, and minor abnormalities were defined as those commonly
observed. The report stated that varietions in the degrae of
oggification were considered ag minor defects when obgarved

to occur more frequently than simllar observations in control
or background data. Extra thorecic ribs were considered to

be minor variants. '

Statistical procedures are discussed below as apropriate,

The report noted that animals that died during gesatation,
aborted, or were not pregnant were not included in the analysis
of results.

Reported Results

The report stated that one rat died and four others weare
sacrificed in extremis. All of these animals were from the
high dose group, and they disd after 2 to 5 doses. The only
clinical sign which was related to treatment according to the
gsuthors was staining of the genital and ventral areas. Thare
were 4, 3, or 6 of 24 with the esteining in the contrel, low,
and mid dose groups, respectively, while 10 of the 19 survivors
in the high dose group exhinited the effect.
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Haternal hodyweight gain during the treatment period (days 6-
15 of gestation) shoved a dose-related decrease (not .
statistically significant). During tuat period the control,
lov, mid and high dose groups gained an average of 5u.5, ‘
53.2,.50.6, and 49.2 g, respectively. The only statistically
significant difference between treated and control group
means was reported for the high dose group dams during days - -
‘9 of gestation (3.9 g compared with 11.3 g for the control
group; p<0.0l1, Student's t test). The authors also noted a
slight decrease in bvodyweight gain (8.8 g) during the same
period for the mid dose group, but they noted no stutistical
aignificance.

R 5
s B

-Group mean tood consunption for the high-dose group vas also S
statistically significantly leas than the control group. The .
control group animals consumed an average of 23.4 g of food per
obeervation period during dosing compared with 20.7 g for the
high dose group (p<0.0l, Student's t test). During days 6-9
and 9-12 of geatation the mean food consumption values for the
high dose group were 15.2 and 20.6 g, respectively. The re-
spective control group values for the twvo times were reported
to be 20.4 and 23.4 g.

The ratio,betveen bodyweight gain and food consumption (g @
bodyveight gain per 100 g food consumed) was significantly 3
decreased in the high dose group below that reported for the

control group dams during days 6~9 of gestation. The reported

group means were 17.8 and 5.3 (p<0.01, Student's t test).

At necropsy the investigators nnted pallor, lobulation, and

enlargement of the livers in 10 of the 19 survivors in the :

~ high-dose group dams as vell as the 5 which died during the 4
gstudy. Pallor of the kidney vas also noted in the high dose

group animals. HNo other group vas reported to have dose

related gross pathology.

The reported group mean corpora lutea per dam ranged from
13.5 in the mid dose group to l4k.T in the control group.
Group mean implantations per dam ranged from 12.8 in the low
and mid doese groups to 13.T7 in the control group {high-dcsae
group averaged 13.0), and the group mean number of live
fetugses per litter ranged from 11.8 i{n the mid-dose group to
12.7 in the control group (the mean for the high dose group 3
wvas 12.4). FNone of these three parameters exhibited a ;
relationship to dose,

Group mean gravid uterine veights for the control, lov, =mid
and high-dose groups were reported to be 86.5, 86.0, 83.1,
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and 87.2 g, respectively. The respective mean fetal veights
vere 5.1, 5.2, 5.3, and 5.1 g for the control. low, mid, and . .
high dose groups. .

The overall incidence of fetuses with defects in each group
was reported as follows:

Dose groups
Otservation ' Control Low . M1 Bigh

Externailvisceral

No. examined® : 305 297 - 283 234

With external - . . ) -
defects (%) 15 (5) 16 (5) 12 (k) 12 (5)
Skeletal
No. exanined®® 204 198 190 - 153

With defects (%) 84 (k1) 110 (S6) 117 (61) 111 (73)

%A1l fetuses vere examined externally. Also includes
those examined for visceral abnormalities (one-third of
the fetuses..

#8Tvo-thirds of the fetuses were examined for skeletal

defects.

The euthors noted that there were 3, 2, 1, and 3 fetuses in

the control, low, mid, and high dose groups with major defects.
One fetus from the low dose group was reported to have cleft
palate along vith three from the high dose group. Tvo of the
latter group were litter mates, and the third exhibited
exencephaly according to the report. The cther major defects
noted included anydrocephaly and multiple defects of the
vertebrae, sternebrae and ribs in effected fetuses.

The report stated that e dose-related increase in the incidence
of skeletal defects was observed in fetuses from treated

dams. The defect which contributed most to the increase was
classified as a nminor defect and involved partial ossification
of the Tth cervical vertebra's transverse processes. Incidence
data for this and other skeletal observations vhich were
reported to be dose-related are summerized as follovws:
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Duse groups

_Observation " Control Low - Mid Figh
KRo. examined . 2ch 198 190 153
Cervical defect : - .
- (%) o 13 (6) 32 (16) 45 (26) 41 (31)
Extra rib (uni .

lateral) (%) 22 (11) 3¢ (18) 101 (53) 10k (68)

Bxtra rib (bi- and : . :
unilateral) (%) 54 (26) s& (27) 135 (71) 126 (82)

Partial ossification was also noted in the mid and high dose

group fetuses in the odontal bone as well as in the occipital
bone of high dose group fetuses. Convrol, mid, and high dose
groups had 9.3, 18.9, and 23.5% of the fetuses with the first
effect, vhile the high dose group and controls had respective
incidences of 11.1 and 2.5% for the latter effect.

- Discussion and Conclusions

The data presented in the report are adequate to asupport the
conclusions of the investigators. They concluded that the no-
observed-effect level (HOEL) for maternal toxicity with
respect to decreased bodyweight gain during dosing (days 6-9
of geatation) is UO mg/kg/day {lovest dose tested). The
lovest-effect dose (LEL) is 100 mg/kg/day. The highest dose
caused mortality (5/2k animals in the group) as wvell as
grossly observable liver effects (pallor and enlargement)..

Fetuses exhibited a dose-related increase in the Iincidence of
delayed osaification at all dcses, and the authors concluded
that ‘a NOEL for these effects vas not established. They also
preaented a discussion of the incidence of cleft palate
observed in the study. They stated:

Cleft palate is rare as a spontaneous abnormality in
the Alderley Park rat vith a historic incidence of

1l in approximately 1500 fetuses in recent studies.,..in
this Leboratory...The observed incidence of cleft
palate in this study at 250 mg/kg/day paclobutrazel
may be of biological significance...When the results .
of the preliminary study are taken into account
(Dosages of 80 mg/kg/day caused cleft palate in 1 of
110 fetuses.) the possibility of a treatment related
effect cannot be ignored.

These effects occurred at maternally toxic doses.
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The doere related increase in the number of fetuges with
"skeietal abnormalities is associated wvith the increases {n
deleayed ossification as shovn in the tabdbulated summaries of
incidence data above. Hovever, the tacertainty vith regard

to the occurrence of cleft palate in fetuses from treated

dems in this and a preliminary study suggest that paclobutrazol
- may have a teratozenic potential at maternally toxic doses.

‘Core clagsification: Supplementary siance there is no KOBL
for feteal effects.
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