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Background

The registrant (Pen achlorophenol Task Force) submitted a two-
generation reproduction Study on a technical grade of
pentachlorophenol (lot EL-064, purity 88.9%). The results of
review by the Risk Assessment and Science Support Branch,
Antimicrobials Divigion, is summarized below:

CITATION: Hoberman, |A.M. (1997) : Oral (Gavage) Two-Generation
(One Litter Per Generation) Reproduction Study of
Pentachlorophenol in Rats. Study performed by Argus
Research Laboratoriesg, Horsham, PA for the
Pentachlonophenol Task Force. Submitted under MRID #
44464101. |[Unpublished. ' '

EXECUTIVE SUMMARY:

In a 2-generation reproduction study (MRID 44464101),
Pentachlorophenol (lot no. EL-064, purity 88.9%) in corn oil was
administered to 30 male and female Sprague-Dawley rats/sex/dose
by gavage at dose levels of 0, 10, 30, and 60 mg/kg/day. Pl male
and female rats were given the test material once daily at least
70 days prior to cohabitation and continuing through the day
before sacrifice. F1 generation rats may have been exposed in
utero during gestation and via maternal milk during the
postpartum period. The day after weaning, Fl1 generation rats were
administered the test material by gavage at the same dose levels
as Pl rats and were ¢ontinued until one day prior to sacrifice.
F2 pups were exposed possibly indirectly during maternal
gestation or via maternal milk. In addition to standard
parameters, estrous ¢ycling and sperm morphology and function
were measured. At 60 mg/kg/day pentachlorophenol, body weight of
Pl and F1 parental rats was significantly decreased during the
pPre-mating interval (11-13% in pP1 males, 7-8% in p1 females; 30%
in F1 males, 16% in F1 females). Weight gain during pre-mating at
60 mg/kg/day pentachlorophenol was decreased 18% in P1 males, 16%
in P1 females, 30% in F1 males, and 16% in F1 females, :
Gestational and lactational body weights of P1 and F1 female rats
were also significantly decreased (19-22% in P1 and F1 females) .
Fertility index was decreased to 89% in high dose P1 male and
female rats, and 81% in F1 male and female rats (vs 100% and 93%
in controls, respectively). Number of litters were also decreased
in both generations af 60 mg/kg/day pentachlorophenol (24 vs 27
in P1 controls; 17 vs| 27 in F1 controls). Days to vaginal patency
were significantly intreased in Pl female pups at 60 mg/kg/day
936 vs 32 days in control), as was days to preputial separation
in P1 male pups (49 vs 44 days in control). Estrous cycling was
not significantly affected in either P1 or Fi1 females, but in F1
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EPA Reviewer: Timothy F. McMahon,
RASSB/AD (7510W)
EPA Secondary Reviewer:Roger Gardner,

Senior Scientist,

Toxicologist, BPPD

Reproduction Study OPPTS 870.3800 (683-4)
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DATA EVALUATION RECORD

STUDY TYPE: Multigeneration Reproduction Study - rat- OPPTS

870.3800 (§83-4)

DP _BARCODE:D242695
P.C. CODE: 063001

SUBMISSION CODE:S536665
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IEST MATERIAL (PURITY): Pentachlorophenol, CAS 87-86-5, brown

Purity of the test article was not reported.

A.M. (1997): oral (Gavage) Two-Generation

(One Litter Per Generation) Reproduction Study of
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Signed| and dated GLP,

Reproduction studyvopp'rs 870.3800 (§83-4)

Quality Assurance, Data

Confidentiality, and Flagging Statements were provided.

I. MATERIALS AND METHODS

A. MATERIALS

1. Test Material: Pentachlorophenol -

Description:
Lot/Batch #:
Purity:88.9%
CAS #: 87-86-45

brown chips
EL-064

2. Vehicle:
Description: Mazola corn oil,
Lot/Batch #'g;: 315A6, 613Bs,
108A7
Purity:N/A

3. Igs;_animaia- Species: rat.

a viscouskliquid .
62426, Al0Rs, 827A6, 924Bes,

Strain: Crl:CDh®BR VAF/Plus® (Sprague-Dawley)

Age at start of dosing:
(Fi1) : not stated
Weight at start of dosing:

(P1) :

approximately 4 wks

(P1) Males: 153-198g; Females: 132-159g
(F;) Males: 44-111g; Females: 30-100g
Note: For the|pP1 generation rats, body weights were

within an acceptable range (& 2 S.D.) At the start of the

study.

For the F1 parental rats,

the range of body

weights exceded 2 standard deviations for both sexes,

based on mean
363 and 493)
Source:

body weight data

Housing: individually in stainl
cages, exce
periods. Duz
female rats

given in the report (pages

€Ss steel wire-bottomed

t during cohabitation and postpartum
ing thee periods,
were housed in the
delivery, each dam and litter

each pair of male and
male rat's cage.
were housed in a nesting

box until weaning, when offspring were housed as

described abHove for parents.
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Diet:Rats were give
feeders ad 1ibit:

Water:

B. PROCEDURES AND

1.

nesting boxes and
litter were hou
postpartum period

2.

Local water

n Certified Rodent Diet
am.

Reproduction study OPPTS 870.3800 (§83-4)

#5002 in individual

filtered through a reverse osmosis membrane
was supplied in indf

vidual water bottles ad 1ibitum.

Environmental conditions:
Temperature: targeted for 70-78°F
Humidity: 40-70%
Air changes: minimum of 10 /hr

Photope
Acclimation

the report: *
.will be used
cohabitation)|
random units

riod: 12
period: not stated - ‘

| STUDY DESIGN

dure: Taken from the

hrs dark/ 12 hrs light

protocol, page 679 of
Within each dosage group, consecutive order
to assign P1 generation rats to

one male rat per female rat. A table of
Or a computer-generated random units will be

used to assign F1 generation rats to cohabitation, one

male rat to 9
and F1 genersg
days. Female
smear and/or
at day 0 of p
After success

ful mating,

L1

ne female rat. The cohabitation period (P1
tion rats) will consist of a maximum of 14
rats observed with Speérmatozoa in a vaginal
a copulatory plug will be considered to be
resumed gestation.

female rats (beginning no later

than gestation day 20) were housed individually in-

material once
cohabitation :
beginning at

were allowed to deliver. Each dam and

Ted in a common nesting box during the

1€: Pl generation rats were given the test
daily at least 70 days prior to _
and through one day prior to sacrifice,

day 29 post-p
were administ
the P1 genera

to individual
randomization

days in the protocol),
Study in the basgis of physical

Aproximately 6 weeks of age. Beginning on
rtum, Fl1 generation ratg (offspring of pP1)

red the test article in the same manner ‘as
ion. ‘

: Upon arrival, each P1 rat was assigned
housing using a computer-generated
procedure. After aclimation (stated as 7
120 ‘rats/sex wre selected for
appearance and body

weight. Pl animals were randomly assigned to test groups

as seen in Table 1,

T
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TABLE 1 Animal Assignment

Reproduction Study oPPTS 870.3800 (§83-4)

Test Group | Dose in Animalé/group
Dieta
mg/kg/a Pl P1 F, Males F, Females
Males | Fémales :
0 0 30 30 30 ‘ 30
10 10. 30 30 30 30
30 30 30 30 30 30
60 60 30 30 30 30
’ 4. Dose selectidn rationale:The doses for this study were,

- solutions obta

according to the report,

previous studi
is known that
involved these
noted at
for this

According to
formulations d
prepared daily
done by taking
one collected
on the last da
study, concent
solutions was
the prepared f
prepared. The
pages 726-728
conducted on s

these analyses
Study. Stabil
dosing solutio
present study.
results showed

30 and 60 mg/kg/day.
study does have scientific basis.

- Dosage preparation and analysis

selected “on the basis of

€s conducted with the test substance.” It
previos work with pentachlorophenol has
same dose levels, with effects usually
Thus, the dose selection.

he protocol in the report (page 674),

f pentachlorophenol dosing solutions were
. Stability of the bulk test material was
two 5 gram samples of the tegt material,
on the first day of dosing, and the second
Yy Of treatment. During the course of the
ration of the test material in dosing »
analyzed by taking duplicate samples from
ormulations on the first and last day
results of this testing were found on

of the report. Homogeneity analyses were
amples of pentachlorophenol dosing .
ined from another study. The results of
are not considered applicable to thig
ity analyses were conducted on samples of.
ns taken at each dose level from the

Over an 8-day period, the analytical

no significant degradation of

pentachlorophenol in corn oil.

Concentration analyses were
the study (samples taklen 10/22/9s6,
dose levels (page 728
significant deviations
the doses tested over

performed over the course of
2/25/97, and 6/19/97) at all
of the report). These data showed no
from the targeted dose levels at any of
the course of the study.
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The only deficiency
homogeneity data for

C. OBSERVATIONS ,
Parental apimals: Pl animals were observed twice

ity and general appearance.

1.

22 days pr

. evidence of f
evaluated daily
by natural deli;
observed at nec
cytology was pe

for viabil

this study.

Reproduction Study oPPTS 870.3800 (§83-4)

noted here is the lack of acceptable

daily

Examinations for

clinical signs, abortions, premature deliveries, and/or
deaths were made approximately one hour before and one

hour after
weights we
during dos
rats. Food

administration of the test substance. Body
re recorded weekly during acclimation, daily
ing, and on the day of sacrifice for all
consumption for male rats was recorded

weekly thrpughout the acclimation and dosing periods,

and for female rats,
mating per

recorded o
and during

Pl female

10, 15,

18,

Vaginal

sacrifice to determine the stage of the estrous cycle.

rats were evaluated for estrous cycling for
lor to cohabitation and continued until
ertilization. Mating performance was
during cohabitation and was confirmed
very of a litter or implantation sites
ropsy on gestation day 25.
rformed on the day of scheduled

‘weekly during acclimation and pre-
iods. During gestation, foo consumption was

Nl gestation days 0, 6,
lactation on days 1, 4, 7, 10, and 14.

20, and 25

2. : prvations: According to the report, the
following litter observations (X) were made (see Table
2).
TABLE 2 F,/F, Litter Observationsa
Time of obgervation (lactation day)
Observation . 1
Day 1 | Day 4b Day 4b Day 7 | Day 14 | pDay 21
Number of live pups X X X X X X
Pup weight X X X X X X
External alterations X X X X X ' X -
Number of dead pups X X X X X X
Sex of each pup (M/F) X X X X X C X

a
"b
. C

Data extracted f
Before standardi
After standardiz

zation (culling)
ation (culling)

'rom Table C35 and E38 of the report.

Lo s
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On day 4 p
maximum of
possible) ;

Reproduction Study OPPTS 870.3800 (S83-4)

pstpartum, litters were standardized to a

8 pups/litter (4/sex/litter, as nearly as
excess pups were killed and discarded.

Dead pups were examined grossly for external and
internal abnormalities, and a possible cause of death
was determined for pups born or found dead.

1) Parental animalsg: All surviving P1 and F1 generation

adults were

sacrificed by carbon dioxide asphyxiation

and examined for gross lesions. External and internal

portions of

hollow organs, external surfaces of the

brain and spinal cord, nasal cavity and neck with

associated
and pelvic
and the mus
were perfusg
the urinary
were inflat

Gross necrg
examination
abdominal v

The followi

Organs Weighed
Pl Generation
Uterus
Ovaries
Brain
Liver
Kidneys
Adrenals
Spleen
Testis (left
Epididymides
Seminal Vesic
Prostate

Fl Generation

ng tissues
examination.

tissues and organs, the thoracic, abdominal
cavities with associated organs and tissues,
culo/skeletal carcass were examined. Lungs

ed with neutral buffered 10% formalin, while

bladder and lungs from all postweaning rats

ed with neutral buffered 10% formalin.

psy consisted of external and internal
8 including the cervical, thoracic, and
iscera. ‘

(X) were
Organs marked (XX) were also weighed.

Organs examined

i '\Hi.aml.gg:..caux

- P1 Generation
Vagina
Uterus w/cervix
Ovaries w/oviducts
Liver
Right testis (left
testis used for
spermatid count)
Seminal wvesicles
Epididymides

only).

les

Fl Generation
Organs Examined

prepared for microscopic
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Uterus Vagina
Ovaries Uterus w/cervix
Brain Ovaries® w/oviducts
Liver Liver
Kidneys Right testis (left
Adrenals E - testis used for
Spleen : spermatid count)
Testes ‘ Seminal vesicles
Epididymides Epididymides
Seminal Vesicles
Prostate
F2 Generation Weanlings , F2 Generation Weanlings
- Organs Examined
- Weighed Hi logicall
Brain Brain
Liver Liver
Spleen o Spleen
Thymus ' Thymus

Gross Lesions

"Five ovarian sections were taken at least 100um apart from the
inner third of each ovary. Examination included enumeration of
the total number of primordial follicles from these 10 sections
for comparison with ¢ontrol group values. Examination should also
confirm the presence|or absence of growing follicles and corpora
lutea in comparison with control group ovaries.

2) Qffspring: All Fi|and F2 generation pups culled on lactation
day 4 were sacrificed and examined for gross lesions. Necropsy
included a single cr¢ss-section of the head at the level of the
frontal-parietal suture and examination of the brain for
hydrocephaly. F1 pups not selected for continued evaluation and
F2 pups were sacrificed on lactation days .28 and 21, ‘ ‘
respectively. At least three pups per litter, when possible, were
randomly selected, necropsied and examined for gross lesions.
Gross lesions were retained in 10% neutral bufered formalin. All
. other pups were sacrificed without further evaluation.

D. DATA ANALYSTIS

/3
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H.lb. 1

Reproduction Study OPPTS 870.3800 (§83-4)

Statistical analyses: Paternal, maternal, and pup

incidence

data were analyzed

using the Variance Test

for Homogeneity of the Binomial Distribution. Body

weight,

foepd consumption, and

litter averages for pup

body weights, percent male pups and percent pup

mortality
homogeneit
apropriate

significant,

statistical
Bartlett's

Were analyzed using
Y

Test was significant,

Bartlett's Test of.
of variances and analysis of variance when
If the analysis of variance was

Dunnett's Test was used to identify the
significance of the individual groups. If
the Kruskal-wWallis

Test was usged when 75% or fewer tiesg were present; when

‘more than 75% ties were present,

Fisher's Exact Test

~was used. In cases where the Kruskal-Wallis Test was

statistically significant, Dunn's

Comparisons

Method of Multiple
was used to identify te statistical

significande of the individual groups.

Reproductive indices: The following reproductive

indices were calculated from breeding and parturition

records of

animals in the study:

Fertility index
Gestatipon index

No. and
No. of
Estrous

implantation

sex of offspring per litter
Sites
cycling (pP1 generation)

Sperm mptility, morphology, and count

Spermat

indices were calculated from
litters in ¢ ‘

id Count

: The following Viability
lactation records of
he study:

Litter gize and viability on days 4, 7, 14, 21
Viability index :
Lactation index

Percent

survival and sex ratio

1l data: none‘provided.

\ 2
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II. RESULTS |
‘A, PARENTAL ANIMALS
1. Mortality and clinical signa: 
The following clinical signs were observed: The;
results are summarized from the report in Table :
TABLE 3 Mortality and Clinical Signsa
Dose Group (mg/kg/day
Observation ;
0 10 30
. [P1] Generation - Males
swollen snout 0/0 8/1 0/0
_eéxcesgs salivation 0/0 0/0 - 3/3
[P1] Generation - Females
excess salivation - 0/0 0/0 2/1
stained abdominal 0/0 O/Ov 0/0
| S [F1] Generation Maleg '
found dead o [ o [ - ]

morib

nd sacrifice .

bund dead

.Fi, Géneration Fybﬂiég

urine|stained abdominal 11 6/2 0/0
fur
ungrodned coae | o0 | avg i1 ]

= liquid feces | o/ |

corneal opacit o0 [ o0 | o0 ]
constricted pupil 0/0 0/0 0/0
10
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a Data extracted
the report and
the report.( /)| =
Observed with siign.

The report concluded

for the p1 generation rats were unrelated to treatment.
F1 generation, the report acknoWledged

significantly increased
was observed at
and constricted pupil
dose.

from Tables B1 and C1,
from Tables D1 -.and E1,
Number of recorded incidents/no of rats

60 mg/kg/day. The reviewer notes corneal

Reproduction Study opprs 870.3800 (§83-4)

pPages 80 and 184 of
bages 361 and 489 of

Al opacity
rat at the 60 mg/kg/day

The deaths in thisg studvaere explained as follows:

In the F1 generation,
the 30 mg/kg/day dose

level.
POStweaning day 91. On the day of sacrifice, this
Observed with red-stained abdominal fur,

was sacrificed moribund on
rat was
chromodacryorrhea,

chromorhinorrhea, limited_usekof hindlimbs and cold to touch.

Necropsy showed teste
fluid in the urinary
moderatefhemorrhagic ,
Second rat was sacrifj
rat was observed with
fur, and red substanc
rad walls of the urin
the blader.’Histopath
hemorrhagic cystitis.
mg/kg/day dose level
dosing. Death was att
dosing accident. Necr

At 60 mg/kg/day, the t
of intubation accident
gross necropsy (fluid-fi

. 2. Body weight and foo

one rat at 30 mg/kg/day and 3 rats
sacrifice. The 30 mg/kg/day rat was

ing day 23, 61 minutes after dosing. No
d before death in
dosing accident.
ree deaths were

this rat. Death was
believed to be the result

Only one rat wasg observed with abnormal.
lled lungs, congested lungs).

consumption:

- In P1 male parental rats

the 30 and 60 mg/kg/day dose level vs

of treatment (data fron

» group mean body weight was decreased at
control beginning on day 36

the report page 81). This decrease was

11
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minor, i.e. 4-6% fr
body weight. in male
control, while grou
was decreased 11% v
mating), group mean
decreased 6% vs con
weight was decrease
premating in male Pp
and 60 mg/kg/day do

1-70 premating, weight gain in male P1

Reproduction study oppTs 870.3800 (§83-4)

m control. By premating day 70, group mean
at 30 mg/kg/day was decreased 6% from
mean body weight in males at 60 mg/kg/day
control. On day 91 (first day following
body weight in males at 30 mg/kg/day was
rol, and at 60 mg/kg/day, group mean body
13% from control. Between days 29-36
rats, weight gain was decreased at the 30
e levels (7% and 21% respectively). For days
rats at 30 mg/kg/day was

decreased 8%, and weight gain in males at 60 mg/kg/day was

decreased 16% from ¢
rats at 30 mg/kg/day was decreased 8%, and
rats at 60 mg/kg/day was decreased 18%.

sacrifice, total weid
30 mg/kg/day, and 18
Food consumption in
significantly diffen
days 57-64 premating
mg/kg/day dose level
per mg/kg/day basig,

male rats vs controll.

Reported body

ontrol. For days 1-91, weight gain in male p1
weight gain in male p1
Between day 1 and

ght gain in male Pl rats was decreased 8% at
¥ at 60 mg/kg/day.

Pl male rats (on a g/day basis) was not

ent in treated groups vs control except for

, wWhere food consumption at the 30 and 60

S was decreased 7% and 9%, respectively. On a

food consumption was unchanged in treated

weight and selected food consumption

results are summarized in Table 4.

TABLE 4 Body Weight and Food Consumption - Pre-matinga

_ Dose Group (mg/kg/day) "
Observations/study week
30 60
Mean body weight (g) 407.7¢ | 397.13 | 391.8s 385.54
Day 36 32.7 24.1 23.2%* 31, 1%
Day 70 509.8+ | 498.2+ | 480.9% | 456.54
51.7 38.8 35.5* 45**
Day 91 545.2+ 534.6+ -514.3+ 478.9+
57.5 46.1 37.0% 49,8+
Mean weight gain (g) 333.8% 323.63 307.1+ 282.3+
Days 1-70 46.6 '34.7 31.0* 38, 7%
Days 1-91 369.1+ 360.0+ 340.5+ 304.7+
52.6 42.0 33.0* 42.9%*
Day 1l-sacrifice 375.8%+ 369.7+ 347.4+ 311.3%
52.9 42.9 33.3~* 43.6**
Mean food consumption (g/animal/day) 23.5+ 22.8+ . 22.1+ 22 .44+
— 2.5 2.2 1.7 - 2.0 |

L Days 1-70

12
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Fl Generation Males
Dose Group (mg/kg/day) .
Observations/study week
Day 36 375.2+ | 358.0: | 334.6:+ | 264.54
34.3 20.4 31.0%* 41.6%*
Day 71 513.4% 494.3% 459.6%+ 358.6+
53.1 37.5 44 . 1%~ 49 .3%*
Day 92 556.1% 536.6+ | 494.0% 378.91
58.7 42.5 53 . 2% 50.4%*
Mean weight gain (g) - 421 .94 407.24 382.5+ 302.1+
Days 1-71 51.6 35.2 41.9%*+ 43.2%x
Days 1-92 431.4%+ 415.5¢+. 390.2+ 306.6%
54.2 40.7 45 4% 43. 4%+
Days 1-sacrifice 499.2+ | 490.8+ | 452.84  354.6%
59.9 52.9 55.8%* 48.0%*
Mean food consumption (g/animal/day) 23.0+ 22,33 21.5+ 18.2+
Days 1-71 2.1 1.4 2.1* 2.4*%*
a Data extracted from Tables B2, B3, D2, and D3, pages 81,
82, and 363-366 |of the report.
* Statistically diffferent from control, p<0.05.
* %

Statistically di

In F1 male parental r
the 30 and 60 mg/kg/d
to sacrifice. General
11% from control, whi
30% from control. De
for absolute group me
Food consumption in p
by approximately 8% a
approximately 20% at
testing period. Thus
for some, but not all
Fl1 males. It is of i
males was observed fr
males, where changes
of dosing.

Body weight and food -
to cohabitation and F
are summarized below:

fferent from control, p<0.01.

Aats, group mean body weight was decreased at
ay dose level vs control from day 1 through
Ly, the weight decrease at 30 mg/kg/day was
le the weight decrease at 60 mg/kg/day was

creases in weight gain were similar as those
an body weight in F1 males.

Ll male rats (on a g/day basis) was decreased
L the 30 mg/kg/day dose, and by

“he 60 mg/kg/day dose,

) food consumption decr
of the body weight ch
nterest that decreased body weight in F1

¢m day 1 of the study in contrast to Pl

were not observed until approximately day 36

throughout the
eases could account
anges observed in. the

¢
1

ronsumption values for P1 female rats prior
female rats postweaning to cohabitation

13
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TABLE 5 Body Weight and Food Consumption - Pre-matingd@
Dose Group (mg/kg/day)
Observations/study week
0 10 30 60
(P1] Generation Females - Pre-mating

Mean body weight (g) 234 .4+ 229.5+ 225.6+ 225.0+
Day 36 17.2 20.0 17.8 19.2
Day 70 262.2¢+ | 259.1+ | 254.5% 241.8%
21.1 24 .4 23.2 22.0**

Mean weight gain (g) 113.3% 111.4%+ 108.8%+ 95.3¢
Days 1-70 18.6 22.4 19.9 19,1%*~*
Mean food consumption (g/animal/day) 16.5+ 16.2+ 15.74% 16.7+

Days 1-70 1.9 1.6 1.4 2.7

" F1 Generatio

n Females Post-weaning (pre-cochabitation}

bose Group (mg/kg/day)

a Data extracted f
and 50

198, 494,
groups.

* Statistically di
¥*. Statistically di

rom Tables C2, C8,
1 of the report. N = 30 for all dose

14

fferent from control, p<0.05.
fferent from control, p<0.01.

Observations/study week
0 - 10 30 60
Day 1 84.1% 79.6% 70.8%+ 52.3%
8.4 7.9 10.0 9, ,3%*
Day 36 211.8+ 204 .7+ 200.7% 173.3¢
16.6 16.7 15.8* 21 . 4%*
Day 71 258.7+ | 252.1% | 247.4% | 217.7+
23.0 27.0 19.4 23.0**
Mean weight gain (g) 174.6¢ 172.6¢ 177.0% 164.7%
Days 1-71 21.5 ~ 25.2 18.4 18.6
Days 1l-precochabitation 177.0+ 176.1+ 178.5¢ 164.7%
20.1 26.2 18.1 21.4
Mean food consumption ( /animal /day) 15.4% 15.2%+ 15.3% 14.3%+
Days 1-71 « 1.3 1.6 | 1.5 1.7+

E2, and E8, pages 189,
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In P1 female rats pr}
pentachlorophenol dic
weight at 30 mg/kg/d4
beginning (based on &
mean body weight was
day 50 to day 70. Gz
preocohabitation pers:
60 mg/kg/day dose, wj
dose.

Food consumption in I
with pentachlorophend
" in body weight and we
be supported as a tre

decreased body weight

consumption, but like

Reproduction Study OPPTS 870.3800 (§83-4)

Llor to cohabitation, treatment with

i not produce detrimental effects on body
ay. At 60 mg/kg/day, an effect was noted
wvailable data) at day 50 of dosing. Group
decreased by 7-8% at this dose level from
roup mean weight gain for the 1-70 day

lod was decreased by 16% from control at the
Lth no effect observed at the 30 mg/kg/day

Pl female rats was not affected by treatment
b1, in contrast to male rats. Thus, decreases
right gain at the 60 mg/kg/day dose level can
ratment -related effect, as the basis for
would not be based on decreased food

2ly an effect on food efficiency. This is

supported by the data (page 199 of the report) indicating an

increase in relative
rats (g/kg/day). Thi

body weight was unaffected or decreased,

rats were taking in ¢
weight in comparison
pentachlorophenol as

food consumption at the high dose for female
5" observation, with the observation that
suggests that high dose
jreater amounts of food to maintain body

to controls. The effect of

an uncoupler of oxidative phosphorylation

could be a contributging factor to this.

in Fl1 female rats pos
was decreased by 38%

t-weaning, group mean body weight at day 1
at the 60 mg/kg/day dose vs control. By day

70, group mean body
16%. However, weight
female rats was not
the dosing period in
mg/kg/day dose level

In comparison to male

i

female rats were not
pentachlorophenol on
Although F1 females

day 1, these deficit

Selected group mean b

gain for the entire dosing period in F1
ignificantly affected. Food consumption for
F1 female rats was decreased at the 60

by 8%.

jeight at this dose was decreased by only

rats pre-mating, the data suggest that
as sensitive to the effects of
body weight and food consumption as males.
howed body weight deficits at post-weaning
did not persist. .

ody weights and food consumption values for

pregnant or nursing dams were summarized in the report as

follows:

15
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TABLE 6 Body Weigh

Reproduction Study OPPTS 870.3800 (§83-4)

t and Food Consumption - Gestationa

Dose Group (mg/kg/day)
Observations/study week '
, 0 10 30 60
[P1] Generation Females - Gestation
Mean body weight (g) 266.8%+ 263.6%+ 258.9% 248.3%+
Day 1 23.0 24.8 20.5 25.9%%*
Day 10 296.2+ | 292.7+ | 288.6x | 275.24
20.1 24.1 19.4 29 . 1%* -

Day 20 378.7%+ 378.6% 361.8+ 339.8+
29.6 24.2 31.5 38.8%%
Mean weight gain (g) 116.3% 119.51 106.44+ 94 .9+
Days 0-20 24.2 13.4 23.7 29.1*
Mean food consumption (g/animal/day) 18.7% 19.1+ 19.1% 19.8+

Days 1-70 2.3 2.2 1.6 2.5

N

Generation Pemales - Gestation ..

_Dose Group (mg/kg/day)

Observations/study week
0 10 30 60
Day 1 259 .2+ 257.7+ 244 .8+ 211.9+
21.4 23.9 20.1+* 29.0%*
Day 10 293 .6+ 288.0+ 280.4+ - 240.5+
' 24.2 27.0 24.2 34.4%*
Day 20 375.3%+ 361.9%+ 357.1% 295.44+
29.5 28.9 31.0 42 .0**
Mean weight gain (g) 116.14 104.2% 112.3%+ 83.5¢
Days 0-20 20.6 17.8 26 .4 17.7
Days l-précohabitétion 177.0% 176.14% 178.5% 164.7%
20.1 26.2 18.1 21.4
Mean food.consumption (g/animal /day) 15.4+ 15.2% 15.3% 14.3+
Days 1-71 { 1.3 1.6 1.5 l1.7*

a Data extracted f
198, 494, and 50
mg/kg/day dose,

* Statistically di

Statistically di

rom Tables C2, C8, E2, and E8, pages 189,
1 of the report. N = 30, except for 30
where N = 29. '
fferent from control, pP<0.05.

fferent from control, p<0.01.

16
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During gestation, body weight effects were observed in both the

Pl and-Fl1 female rats. In Pl females at 60 mg/kg/day, group mean

Reproduction Study OPPTS 870.3800 (§83-4)

body weight on day 20 of gestation was decreased 11% from
control, and weight gain for the gestation period (days 0-20)

decreased 19% from control.

In F1 female rats,

group mean body

weight in gestation day 20 was decreased 22% from control, and
weight gain for the 0-20 day gestation period decreased 29% from
.control. It is noted that the body weight effects in the F1
significant than those observed in the P1
generation, indicating possible greater toxicity to F1 than P1
females during gestation, possibly as a result of continued

generation were more

exposure of the F1 generation.

affected in either generation during gestation, suggesting an
effect of test article on food conversion.

Food consumption was not greatly

~ TABLE 7 Body Weight and Food Consumption - Lactation

Dose Group (mg/kg/da

)

Observations/study week
v 0 10 30 60
| __[P1] Genexation Females - Lactation
Mean body weight (g) 294.7+ | 291.8% 290,41+ 276.4%+
Day 1 18.1 24.9 24.5 23.8%**
Day 14 326.3% 321.8% 319.0¢ 295.0+
18.0 21.5 20.8 26, 8%*
Day 28 295.7+ 290.0% 287.3+ | 277.1%
16.3 18.5 16.5 21 .5%*
Mean weight gain (g) 1.04 -1.8% -3.6% 0.7¢
Days 1-28 11.3 13.9 17.1 10.9
Mean food consumption 36.8+ 37.3% 33.6% 29.0+
(g/animal/day) 4.9 4.4 7.3 4.6%%
Days 1-14
" Fl Generation Females - Lactationm -
, Dose Group (mg/kg/day)
Observations/study week
) 0 30 60

10

17
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Pentachlorophenol

Day 1 295.8%+ 285.6%+ 281.2+ 239 .44+

25.2 26.4 25.4 31.6%*

Day 14 319.6% 314 .43+ 310.0% 262.2+

21.4 23.2 23.4 34 8%

Day 21 321.0% 312.5: | 304.3¢ 264 .2+

' 16.9 . 25.5 22.5* 34.0%

Mean weight gain (g) 25.2+¢ 26.9% 22.5%+ 22.3+

Days 1-21 15.9 20.5 16.2 11.8

Mean food consumption 37.3¢ 37.1% 36.2% 25.7+

(g/animal /day) 7.3 4.4 5.2 5.9%%
Days 1-14 )

a Data extracted f
pages . 194-1

except N =
mg/kg/day for Fi

E12,
= 30,

mg/kg/day.

* Statistically di
Statistically di

solutions used in t
the study, and res

report. Analyses

2/25/97 (approximate time of start
6/19/97 (approxima

Each dosage level

dose levels of 0, 1

97, 202, 498-501,

females, and n =

29 at 30 mg/kg/day and N

rom Tables C6, C7 C8, C12, E6, E7, E8, and
and 505 of the
26 at 60

report. N

29 for Pl females at 30

fferent from control, p<0.05.
ffe:ent from control, p<0.01.

ake: Concentration analyses of dosing
this study were performed over the course of

11ts were presented on page 728 of the

ere conducted on

10/22/96 (start of study),

e time of sacrifice of F1

of Fl1 dosing), and on

generation pups) .

as analyzed at these time points.
0, 30, and 60 mg/kg/day (corresponding to a

For the

target dose solutign concentration of 0, 2, 6, and 12 mg/mL

[5ml/kg dose volume]),
significantly from
Thus, it appears tH

concentration.

-18

the analyzed values did not deviate
the target dose solution' concentrations.
lat dose solutions were mixed to the proper
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4, Reproductive function:

a.

. cycling an
- treatment on estrus stages over 14 days, or in the

Estrous cycle length and periodicity: For the P1
generation female rats, the mean number of estrous
stages per| 21 days was not significantly different in
treated females vs. controls (4.9, 5.3, 4.3, and 5.3
for the 0,10, 30, and 60 mg/kg/day dose groups,
respectively). Results of vaginal smears showed no
significant treatment-related effects on the number of
rats in prpestrus, estrus, and metestrus. The number of
rats in diestrus appeared decreased at the 30 and 60

'mg/kg/day dose levels (13 rats each dose, vs 19 in
- control and low dose rats).

For the F1| generation females, results of estrus
lyses showed no significant effects of

number of rats in various. stages of estrus.

Significant increases in the number of female rats in

eéstrus at the 10 and 60 mg/kg/day dose levels (7 and 5
rats, respectively, vs 1 in control) was observed, but
a similar jincrease in this parameter was not observed
at the 30 mg/kg/day dose level.

Sperm measures: In Pl generation males, there were no
significant differences from control in .the total

'1.6634 gr

number of

Pl rats. T
were also
dose level
treatment

In F1 gene
sperm, tot
sperm were
pentachlor
observed w
increased

control),

was signif
dose level
vs control
generation

a epididymal sperm count was not

ly different among control and treated male
sticular spermatid count and concentration
naffected in treated male P1 rats at ‘any
Sperm morphology was also unaffected by

t any dose level. :

ation males, total caudal epididymal motile
1 nonmotile sperm, and total percent motile
not significantly affected by '
phenol treatment. The number of sperm
ith a broken flagellum was significantly

t 60 mg/kg/day (1.5 + 1.6 vsS 0.6 + 1.4 in

d the average testicular spermatid count
icantly decreased at the 30 and 60 mg/kg/day
8 (157 + 28.3 and 152.1 + 32.2 respectively)
(175.8 + 32.5). Testis weight in F1

les was decreased at the 30 and 60

mg/kg/day dose levels (1.5667 and 1.3315 grams vs

in control).

19
22T
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€. Sexual maturation (F,)

Reproduction Study OPPTS 870.3800 {§83-4)

: Data summarizing effects of

pentachlorophenol treatment on vaginal patency and
presented’ in Tables E14 ad E15, pages
report. The average day of vaginal

fertility were
507-509 of the

patency was significantly increased to 36.2
at 60 mg/kg/day pentachlorophenol, vs 32.0 +
In fact, days to vaginal

in control

(g < 0.01).

+ 3.0 days
0.9 days

patency were significantly increased at all dose levels
from control (33.2 $ 1.1 and 33.9 + 1.8 days at 10 and
respectively). However,

30 mg/kg/day p

according to the report,

lower doses were within t
the performing| laboratory
range of 30.1 |-

studies conduc

Preputial separation in Fl1 male rats w
g/kg/day pentachlorophenol
8, respectively, vs 44.5+2.0

increased a

days in contro

ntachlorophenol,

the values observed at these
he historical control range of
; With a reported historical

33.7 in 462 control female rats from 16
ed from March 1995 to September 1997.

30 and 60 m
(46.2+2.1 and #9.6+3.6 day

).

as significantly

: Results for the parental

5.anJ.mals are s rized from the report in Table 5.
TABLE 5a Reproductive Performanced
Dose Group (ppm).
Observation Control LDT MDT HD
----- P4 Gansration K
Mean precoital interval (days) 3.1+3.3 2.9+3.2 2.5+2.6 3.0+2.4
MALES v
Mated/total rats 28/30 29/30 28/29 29/30
Fertility index (%) 100 93 96 89
Fertility not determined 0 0 0 0
Intercurrent deaths 0 0 0 0
FEMALES
Number maﬁed/total rats 28/30 29/30 28/29 29/30
Fertility Index . (%) 100 93 96 | 89
Fertility not determined 0 0 0 0
Intercurrent deaths 0 0 1 1o
L Median gestation interval! (davs | 22.9+40.3 | 22.8+0.4.] 22.940.5 23.140.3
20
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" Reproduction Study OPPTS 870.3800 (§83-4)

Number of litters

27

27

27

24

a Data extracted
and 211 of the

from Tables
report. :

* Statistically different from control, p<0.05.

B6, C14, and C19, pages ss, 204,

** Statistically different from control, p<0.01.
TABLE 5b Re roductive Performancea

Dose Group (mg/kg/day) ”

Observation Control 10 3OI 60 “‘J
F1 Géneratioﬁr ) ) B

Mean precoital interval (days) 3.3+2.9 4.043.3 2.9+1.8 5.045.0
MALES
Mated/total rats 29/30 28/30 29/29 21/26%*
Fertility index (%) 93 89 93 gL**
Fertility not>determined 0 0 0 0
Intercurrent deaths 0 0 1 1
FEMALES '
Numberxr méted/total rats 29/30 28/30 29/29 21/26**
Fertility Index (%) 93 89 93 81l**
Fertility not détermined 0 0 0 0
Intercurrent deaths 0 0 1 3
Median gestation interval (days) 23.240.4 | 23.040.3 23.140.4 23.410.56
Number of litters 27 25 27 17 _

a Data extracted fr
and 514 of t
* Statistically dif
Statistically dif

509,

* %

om Tables D7, El5,
he report.
ferent from control, p<0.05.
ferent from control, p<0.01.

21

and E20, pages 372,
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5. Parenta] Rostmor

a)
following

i) reduced [

organ weigh; changes w

em resylts

male rats, the
€re observed:

In P1 generation

JIOUp mean body Weight at 60 mg/kg/day vs
control by 13%.

ii) reduced
2.254g in con

iii)increag

weight (10-11%)

In Pl generatj
i)decreased
ii)decrease!

iii)increase
mg/kg/day

iv)decreased
In F1 generatic

i) decreased
(31%)

ii) decrease
cauda epidid;
vesicles (17%),
(20%), prostate

iii)increased
weight (11%).

iv)increased
- (17%)

In F1 generation

i) decreased
mg/kg/day).

I brain weight at 60

mg/kg/day (2.185g vs
trol,

a decrease of 4%)

ed

.

absolute liver weight (33%) ang kidney

on female rats, the following was observed:

group mean body weight at.60.mg/kg/day (7%)°
i brain weight (8%) at 60'mg/kg/day
*d absolute liver weight (32%) at 60

| ovary weight (31-36%) at 60 mg/kg/day

N male rats, the following was Observed:

group mean body weight at 60 mg/kg/day

1 weight of the left epididymis (20%), left
ymis (27%), left testisg (19%), seminal

right epididymis (16%), right testis
(31%), and brain (11%) .

absolute liver weight (14%) and kidney

adrenal weight (11%), ang Spleen weight

female rats, the following was observed:

group mean body weight (20%) at g0

22
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ii) decrease
and left ovar

In both sexes of bot
also similarly affec
weights. These chang
decreased group mean
significant changes

30 mg/kg/day dose lev
10 mg/kg/day dose as

“b) Pathology
1) Macroscopic exaj

In Pl generation male
at the 60 mg/kg/day d
30 mg/kg/day pentachl
the report). In P1 gg
report), there were b

]
4

observations reported.

In F1 generation male
was recorded with sma
groups and control).
significant treatment

2) Microscopic exal

Histopathological eva
Services, Inc., New B

d weight of the brain (9%),
y (25%).

1 generations,
ted as noted ab
jes. in relative organ weights were due to

Reproduction Study OPPTS 870.3800 (583-4)

kidneys (17%),

relative organ weights were
ove for absolute organ

body weight. It is noted that several

in relative organ weights were noted at the
rel for both generations,

thus supporting the

a no effect level for this effect.

mination:

rats, enlarged liver was noted in 8/30 rats

lose of pentachlorophenol and in 2/30 rats at

orophenol, vs 0/30 in control (Table B7 of
neration female rats (Table C15 of the
Y contrast no significant gross necropsy

rats, an increased incidence of rats (3/30)
11 prostate (vs 0/30 in other treatment

In F1 generation females, there were no
related observations from gross necropsy.

mination:

luation was performed b

Y Research Pathology
ritain, PA for Argus Re

Ssearch Laboratories.

23
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TABLE 6 Microscogic Histopathologya
Dose Group (mg/kg/day)
Observation Control 10 30 | 60
Pl Genératiod'
MALES
Liver - no. Examined 30 29 30 _30
Centrilobular Hypertrophy-total 0 22 30 - 30
-Minimal 0 20 6 1
-Mild 0 2 13 7
Subacute, Centrilobular o] 2 6 17~
Multifocal Inflammationitotal
-Minimal 0 2 6 16

Single Cell Necrosis-Tot 0 21
-Minimal 0 1 4 18
-}Mild 0 0 0 3

Centrilobular Eigment,miﬁimal 0 0 4 11

FEMALES

Liver - no. Examined 30 30 29 30

Centrilobular Hmertrogl_w-ﬁotal 0 13 29 30 .

-Minimal \ \ -0 11 4 0
-Mild 0 2 10 3

Subacute, Centrilobular, 0 4 o 18 1 19

Multifocal Inflammation- total.

. -Minimal 0 16 17
-Mild 0 0 2
24
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Single\Cell Necrosig-Total | 0 1 11 24
-Minimal 0 0 9 22
-Mild 0 1 2 2

Centrilobular Pigment- 0 3 13 26

Total
-Minimal 0 2 10 15
-Mild 0 1 | 2 9

, -Minimal

Bile Duct Proliferatiion 0 0 0 8 ' ’
| ' 6

0 0 0

-Mild

0 0 0

a-data taken from pag

As noted, for the P1

S 814-817 of the report.

generation of both sexes, the liver showed

significant non-neoplastic histopathologic alterations as a

result of pentachloro;
the hepatocellular cel
expected metabolic ef

phenol treatment. The report stated that
ntrilobular hypertrophy and vacuolation were

fects resulting from oxidative stress,

common to several organochlorine compounds. The single cell

necrosis and centrilot
incidence at 30 and &

considered distinct al

treatment. The report

of increased bile duct proliferation in female rats

bular pigment observed in increased

D mg/kg/day pentachlorophenol were
lterations as a result of pentachlorophenol
did not discuss nor mention the observation
at 60 ‘

mg/kg/day pentachlorophenol.

Histopathologic observations in F1 generation rats are summarized

ip the following table:

. TABLE| 7 Microscopic Histopathologya
' Dose Group (mg/kg/da )
Observation
— Control 10 30 _ 60
MALES
Liver - no. Examined 30 30 30 30
Centrilobular Hypertrophy-tétal 0 27 '29 28
, -Minimal 0 17 2 2
25

2%
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-Mild 0 7 12 9 "
Subacute, Centrilobulat, 0 4 9 12
Multifocal Inflammationttotal
-Minimal 0 4 9 9
Single Cell Necrosis-Total 0 ) - 4 14
-Minimal 0 0 4 10
-Mild 0 0 0 4
Centrilobular Pigment-total 0 0 3 13 .
-Minimal 0 0 3 10

Epididymis: mononuclear |cell 19 28 28 ]

Subacute, Centrilcbular,
Multifocal Inflammation-

¥

total

infiltration, focal/multifocal *
-Minimai | 10 17 22 21
-Mild 0 2 6 6
-Moderxate 0 0 . 0 1

Necrotic Germ Cells 0 0 0 2

| ~Minimal 0 0 0 1
-Moderate 0 0 0 1

FEMALES |

Liver - no. Examined 30 - 30 30 30

Centrilobular ﬁypertroph -.total 0 4 27 27
-Minimal’ ‘ 0_ 4 17 1 .
~Mild 0 0 8 4
-Moderate 0 0 - 19

~Minimal

12 |
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-Mild 0 0 1 2
Single Cell Necrosis-Total 0 0 4 11 -
-Minimal 0 0 4 10 -
» -Mild 0 0 0 1
Centrilobular Pigment- 0 1 5 12
Total
-Minimal 0 1 3 7
-Mild 0 1 4
. : |
Bile Duct Proliferatiion 0 0 0 5
-Minimal 0 0 0 3
-Mild 0 0 0 2

a-data taken from pag

As with the Pl genera
produced significant
generation rats of bo
centrilobular hepatoc
cell necrosis, and pi

hypertrophy and inflars

2S 814-817 of the report.

tion of rats, pentachlorophenol treatment
liver pathologic alterations in the F1

th sexes. These alterations included
ellular hypertrophy and inflammation, single
gment deposition. The hepatocellular
mation was observed in increased incidence

at all dose levels te
deposition appeared i
mg/kg/day dose levels

present in the F1 gen

pentachlorophenol was
inflammatory cell inf

mg/kg/day, necrotic g

female F1 rats showed
increased incidence o

mg/kg/day pentachloro

B. QFFSPRING

1. Viability and

summarized cli

‘E22 sumarized

showed an incr¢

mg/kg/day (in

and no other c]

ted, while single cell necrosis and pigment
increased incidence at the 30 and 60

Not observed in the P1 generation but
ration male rats at 30 and 60 mg/kg/day
focal or multifocal mononuclear
ltration of the epididymides, and, at 60
rm cells. As with P1 generation rats,
similar liver histopathology as well as
bile duct cell proliferation at 60
henol. :

clinical signs: Table C21 of the report

ﬁlcal observations in F1 pups, while Table
similar observations. For F1 pups, the data
rased incidence of discolored muzzle at 30

} litters over 8 days)but not 60 mg/kg/day,
linical signs of significance. For F2 pups,

4

27




Pentéchlorophenol

an increased
mg/kg/day (3

Mean litter size and viability results from
are summarized from the report in Table 8.

TABLE 8 Mean Litter Size and Viabilitya

Reproduction Study OPPTS 870.3800 (583-4)

incidence of purple snout was observed at 60
litters over 5 days) but no other
significant clinical observations were noted.

pups during lactation

_ I Dose Group (mg/kg/day)
Observation ﬂ Control . 10 30 60
; P; Generation

Mean litter ‘ _
size 12.4+3.1 13.042.8 | 10.7+4.1 | 9.443.1%%
Day 1 12.3+3.1 12.9+2.8 ] 10.7+4.0 9.143.0%*
Day 4b 7.7+1.1 7.9+0.8 | 7.1+2.1 7.2+1.4
Day 4c¢ 7.7+1.1 7.8+0.8 7.3+1.8 7.2+1.4
Day 14 7.7+1.1 7.8%0.8 7.3%1.8 7.2+1.4
Day 21

Number live

pups ,

Day 1 335 355 290 226
Day 4b. 333 350 289 219
Day 4¢C 209 211 193 174
Day 14 208 211 191 173
Day 21 208 211 191 173
Number deaths

Days 0-4 2 S 1 7
Days 4-21 1 0 0 1
Survival

indices

Viability 98.8 98.0 - 99.3 94 .4%xx%
index '

Lactation 99.5 100.0 98.4 99.4
index '

a Data extracted

from Tables C20 and C35, pages 212-214

: and 309-312 of the report.
b  Before Standardization (culling)
¢ After standardization (culling)
* Statistically different from control, p<0.05
** Statistically different from control, p<0.01

- 28

~)

{,AJ
n‘w(‘*\\
]



Pentachlorophenol. Reproduc_tioh Study OPPTS 870.3800 (683-4)
TABLE 9 Mean Litter Size and Viabilitx§
Dose Group (mg/kg/day)
Observation T ol 10 30 60
F, Generation
Mean litter
size
Day 1 12.4+3.5 11.8$2.9 | 11.7+3.2 | 6.9+2.9%*
Day 4b 12.3+3.6 [ 11.8+2.9 [ 11.443.1 | 7.0+2.8%+
Day 4¢€ 7.6+1.4 7.8+0.7 7.64£1.2 6.3+2.0%*
Day 14 7.5£1.4 7.8+0.7 7.4+1.6 6.41+1.6%*
Day 21 7.511,4 7.8+0.7 7.4+1.6 6.3+1.5%
Number live
pups
Day 1 338 296 315 111
Day 4Db 332 296 308 105
Day 4¢€ 204 196 205 94
Day 14 203 196 201 83
Day 21 203 196 201 ' 82
Number deaths |
Days 0-4 6 0 8 18
Days 4-21 1 0 6 4
Survival
indices
Viability 98.2 100.0 97.5 85.4%x*
index :
Lactationb 99.5 100.0 97.1 95.,3%*
index lﬁ'
a Data extracted from Tables E20 and E38, pages 514-516

and 623-626 of

the report.

ation (culling) .
Statistically different from control, p<0.05

b Before standardization (culling)
c After standardiz

*

%* %

Statistically 4

For the Fl‘generation E

litter size, number of

ups,
affected at the 60 mg/kg
live pups,

ifferent from control, p<0.01

several indices were significantly
pentachlorophenol dose level. Mean
pup deaths days 0-4, viability

/day

index, and lactation index were all significantly decreased in

relation to lower doseg

and control values. The same indices were

affected in the p1 generation pups, but not to the same degree as
in the F1 generation pbups. These effects might possibly be
related to the more sevlere effects of pentachlorophenol treatment

.29
¥t
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on reproductive indi
in the P1 generation

Reproduction Study oPPTS 870.3800 (§83-4)

ces‘in F1 male and femal

€ parental rats than
parental rats.

2. i Selected mean pup body weight data are presented
in Table 9.
TABLE 9 Mean Litter Weighta
" Dose Group (mg/kg/day)
Day of -
lactation , Control 10 30 60
- R F, Generation
Day © 6.340.6 6.2:0.4 6.0£0.6 5.6£0,5%*
Day 4b 8.641.0 8.5+0.8 7.7+1.0%*% | 6.840.9%«
‘Day 4c¢ 8.641.0 8.5+0.8 7.7+1,0%* 6.8+0.9%x%
Day 7 14.44%1.9 13.911.1 12.3+1.6%* 9.21+1.5%x*
Day 14 30.0%4.9 29.6+2.4 26.313.4%% | 18,442 4%+
Day 21 45.546.0 44.9+4.3 | 39.84+3.9%% 28.1+3,.9*x%

a Data extracted from Table E21, page 517 of the report.
b Before standardization (culling)
C After standardization (culling)
* Statistically different from control, p<0.05
** Statistically different from control, p<0.01

a)

Qﬁﬁsnrins_ma:mgm

m_results:

£S: As summarized in Table C22, page 216 of

the report,

and 149 pups
mg/kg/day dose,

macroscopic

generation pups,
Cerebral cortex o
other treatm

Pup organ weights for
reduced weight of the
spleen (0.09
control), and thymus (
significant reductions
(0.16g) were Observed .
pattern of decreased o;
males. At 60 mg/kg/day
in control), as was sp]

g vs 0.18g

D.1g vs 0.2g i

the necropsy of

Pl litters (268, 284, 225,
ev.

aluated at the 0, 10, 30, and 60
respectively) showed no significant

r microscopic abnormalities. In the F1

a white area was observed in the left

f one high dose Pup, but not in any
nt group.

the F2 male pups showed at 60 mg/kg/day
liver (1.19 grams vs 1.77 in control),

in control), brain (1.38g9 vs 1.52 g in

n control). At 30 mg/kg/day,
in ‘brain weight (1.48g) and thymus weight
In female F2 pups, a similar
fgan weights was observed as that for

(» liver weight was reduced (1.14g vs 1.78g
réen weight (0.08g vs 0.18g in control),

30

3%

e
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brain weight (1.33g vs 1.47g ih‘control), and thymus weight (0.1g

vs 0.2g in control).
(1.43g) as was thymus
weight for F2 pups as
significant.

III. DISCUSSION

Reproduction Study OPPTS 870.3800 (§83-4)

‘Brain weight at 30 mg/kg/day was reduced
weight (0.16g). The decreases in organ
mentioned were in all cases statistically

A. INMESIIGAIQRSL_QQN;ﬁHSIQNS:

The investigators of

this study concluded that a No Observable

Adverse Effect Level of 10 mg/kg/day was applicable, with effects
on reproduction observed at the 30 and 60 mg/kg/day dose levels.

A reproductive NOEL was determined to be 10 mg/kg/day.

investigators did not

The
specifically discuss a Systemic NOEL and

LEL for this study. However, a NOEL of 10 mg/kg/day can be

supported for systemic¢

toxcity as well, base on observations of

toxcity at 30 mg/kg/day in parental rats.

B. REVIEWER'S DISCUSSION:

In this study, pentac}

11lorophenol (88.9%) in corn oil was

administered to 30 male and female Sprague-Dawley rats/sex/dose

by gavage at dose leve
and female rats were ¢
70 days prior to cohak
before sacrifice. F1
utero during gestation
postpartum period. The
administered the test |
as Pl rats and were cg
F2 pups were exposed g
gestation or via maten
parameters, estrous cy
were measured.
Clinical signs were re
both Pl and Fl1 parenta
salivation and swollen
in both male and femal
abdominal fur in 4 F1
constricted pupil in 1

2ls of 0, 10, 30, and 60 mg/kg/day. Pl male
Jiven the test material once daily at least
pitation and continuing through the day
generation rats may have been exposed in

1 and via maternal milk during the

» day after weaning, F1 generation rats were
material by gavage at the same dose levels
mtinued until one day prior to sacrifice.
)ossibly indirectly during maternal

mal milk. In addition to standard

'cling and sperm morphology and function

ported at the 60 mg/kg/day dose level in
1l rats. In Pl parental rats, excessive
Snout were observed in increased incidence
es. In Fl parental rats, urine stained
female rats and corneal opacity and
Fl1 female rat was observed at 60 mg/kg/day

pentachlorophenol. Exdessive salivation was also observed in a

few male and female ra

Mortality was observed
deaths were observed i

ts of the Fl1 generation.

in this study in the F1 generation. Two
n male rats at the 30 mg/kg/day dose level.
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One rat was sacrifided moribund on postweaning day 91. On the day
of sacrifice, this rjat was observed with red-stained abdominal

fur, chromodacryorr
hindlimbs and cold t
the abdominal cavit
Histopathologic ex
in the urinary bladd
on postweaning day 4
chromodacryorrhea, u
in the urine. Necrop
bladder and a dark g
examination showed m
found dead at the 60
immediately after do
to thrive or a dosin
lesions. '

In female F1 generat
at 60 mg/kg/day died
found dead on postwe
adverse signs were n
believed to be due t
At 60 mg/kg/day, the
of intubation accide
'gross necropsy (flui

The study concluded
to the test article
dosing errors.
relationship for mort
While the two deaths

ea, chromorhinorrhea, limited use of
© touch. Necropsy showed testes located in

and red fluid in the urinary bladder.

ination showed moderate hemorrhagic cystitis

The second rat was sacrificed moribund

This rat was observed with -

ine-stained abdominal fur, and red substance
Y showed thickened rad walls of the urinary
een fluid within the blader. Histopathologic
derate hemorrhagic cystitis. A third rat was
mg/kg/day dose level on postweaning day 2
ing. Death was attributed to either failure

accident. Necropsy revealed no gross

r.

on rats, one rat at 30 mg/kg/day and 3 rats
prior to sacrifice. The 30 mg/kg/day rat was
ning day 23, 61 minutes after dosing. No

ted before death in this rat. Death was

a dosing accident.

‘three deaths were believed to be the result

ts. Only one rat was observed with abnormal
-filled lungs, congested lungs) .

hat the deaths in this study were unrelated
pecifically, and were instead the result of

There appears to be somé dose-response

ality in female F1 rats but not in males.
in male Pl rats at the 30 mg/kg/day dose

level were preceded By clinical signs that are consistent with

those observed in the
encountered at the 60
may be related to an
treatment itself. Ot
‘notably, the recent 2
conducted by the Nati
mortality at doses of

study, a similar situation was not
mg/kg/day dose. The deaths in this study
artefact of treatment rather than the
her studies with pentachlorophenol (most
-year carcinogenicity study in rats
onal Toxicology Program) have shown

30 mg/kg/day pentachlorophenol and above.

Effects of pentachlor

observed at the 30 a

both P1 and F1 generation rats.

gain in male P1 rats
gain in males at 60
days 1-91, weight gai
decreased 8%,
decreased 18%.

and weight gain in male P1 rats
Between day 1 and sacrifice,

ophenol treatment on body weight were
60 mg/kg/day dose levels in this study in

For days 1-70 premating, weight

t 30 mg/kg/day was decreased 8%, and weight
/kg/day was decreased 16% from control. For
in male P1 rats at 30 mg/kg/day was

at 60 mg/kg/day was
total weight gain in
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male Pl rats was dec
mg/kg/day. In F1 ma
decreased at the 30
day 1 through to sac
mg/kg/day was 11% fr

Reproduction Study OPPTS 870.3800 (§83-4)

reased 8% at 30 mg/kg/day, and 18% at 60

le parental rats, group mean body weight was
and 60 mg/kg/day dose level vs control from

rifice. Generally, the weight decrease at 30
om control, while the weight decrease at 60

‘mg/kg/day was 30% fr
similar as those for
Food consumption in

om control.

Decreases in weight gain were
absolute group mean body weight in F1 males.

Pl male rats (on a g/day basis) was decreased

by approximately 8% at the 30 mg/kg/day dose, and by

approximately 20% at
testing period. Thu
for some, but not al
F1 males. It is of

males was observed f
males, where changes

of dosing.

In female parental
gain for the 1-70 da
16% from control at
observed at the 30 m
rats was not affecte
contrast to male rat
gain at the 60 mg/kg/
treatment-related ef

In comparison to mal
female rats were not
‘pentachlorophenol on
Although F1 females

day 1, these deficit

Body weight and weigh
60 mg/kg/day pentachl
group mean body weigh
from control, and wei

20) decreased 19% from control.

body weight in gestat]
and weight gain for t|
from control. It is

generation were more

generation.

The results of estrou
female rats showed no
Sperm analyses in P1

treatment related eff
ad function were obse
generation males, the
flagellum was signifi

the 60 mg/kg/day dose, throughout the

, food consumption decreases could account

» of the body weight changes observed in the
nterest that decreased body weight in F1

om day 1 of the study in contrast to P1

were not observed until approximately day 36

ats of the Pl generation, group mean weight
preocohabitation period was decreased by
he 60 mg/kg/day dose, with no effect
/kg/day dose. Food consumption in P1 female
by treatment with pentachlorophenol, in

- Thus, decreases in body weight and weight
day dose level can be supported as a

ect.

rats pre-mating, the data suggest that
as sensitive to the effects of
body weight and food consumption as males.
howed body weight deficits at post-weaning
did not persist.

t gain in nursing dams was also affected at
orophenol. In Pl females at 60 mg/kg/day,

t on day 20 of gestation was decreased 11%
ght gain for the gestation period (days O0-
In F1 female rats, group mean
ion day 20 was decreased 22% from control,
he 0-20 day gestation period decreased 29%
noted that the body weight effects in the F1
significant than those observed in the P1

S cycling analyses in P1 and F1 parental
significant treatment related effects.
male rats also showed no significant

ects. However, effects on sperm morphology
rved at 60 mg/kg/day in F1 male rats. In F1
number of sperm observed with a broken
cantly increased at 60 mg/kg/day (1.5 + 1.6
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vs 0.6 + 1.4 in control), and the average testicular spermatid
count was significantly decreased at the 30 and 60 mg/kg/day
dose levels (157 + 28.3 and 152.1 + 32.2 respectively) vs control
(175.8 t+ 32.5). Testis weight in F1 generation males was
decreased at the 30 and 60 mg/kg/day dose levels (1.5667 and
1.3315 grams vs 1.6634 grams in control). The effects of
treatment on sperm mprphology as related to a reproductive effect
of pentachlorophenol|are not completely in agreement, as
significant sperm effects were not observed in both generations,
but significant decreases in litter size were observed. One
correlation which may be relevant is the greater decrease in
litter size of the second generation, coupled with the more
visible effect of pe tachlorophenol on sperm parameters in the
second generation. However, data from a developmental toxicity
study in rats (MRID 43091702) suggest increases in early
resorptions an decreases in litter size at 80 mg/kg/day
pentachlorophenol, implying an effect in utero that may be a
manifestation of maternal toxicity.

Sexual maturation was affected at 60 mg/kg/day pentachlorophenol.
The average day of vdginal patency in Fl1 females was
significantly increased to 36.2 % 3.0 days at 60 mg/kg/day
pentachlorophenol, vs 32.0 + 0.9 days in control ( p < 0.01). 1In
fact, days to vaginal patency were significantly increased at all
dose levels from control (33.2 + 1.1 and 33.9 + 1.8 days at 10
and 30 mg/kg/day pentachlorophenol, respectively). However,
according to the repgrt, the values observed at these

lower doses were within the historical control range of the
performing laboratory, with a reported historical range of 30.1 -
3377 in 462 control flemale rats from 16 studies conducted from
March 1995 to September 1997. g

Preputial separation |in F1 male rats was significantly increased
at 30 and 60 mg/kg/day pentachlorophenol (46.2:+2.1 and 49.61+3.6
days, respectively, Vs 44.5:2.0 days in control).

Reproductive performance in both generations was affected at the
60 mg/kg/day pentachlorophenol dose level. In Pl males and
females, decreased fertility index was observed, with a slight
decrease in number of litters delivered at the 60 mg/kg/day dose
level. In Fl1 males anb females, fertility index was also
decreased at 60 mg/kg/day, with a significant decrease in number
of litters as well as| an increased number of intercurrent deaths.

Organ weights were afffected in both parental generations at 60
mg/kg/day pentachlorophenol. In P1 males and females, body weight
at termination was decreased 13% and 7% respectively. This
decrease in body weight was accompanied by a decrease in brain
weight in both sexes |(4% in males, 8% in females), and increases
in liver weight (33% increase in males, 32% increase in females) .
Kidney weight was also increased in P1 males by 10-11% over
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control. In Fl1 parental rats, body weight for males and females
was decreased by 31%|and 20% respectively. Brain weights for both
sexes was also decreased (11% in males, 9% in females). Liver
weight, similar to the Pl generation, was increased 14% in males.
Of note is the significant decrease in testes and epididymis
weight observed in Fl1 male .rats, not observed in the P1
generation.

. Macroscopic evaluations of Pl and F1 parental rats showed an
increased incidence of enlarged liver at the 60 mg/kg/day dose of
‘pentachlorophenol. his observation is supported by the
significant increase|in incidence of several microscopic hepatic
lesions in both male | and female Pl rats, including centrilobular
hepatocyte hypertrophy, inflammation, pigment deposition, and
single cell necrosis; These same observations were recorded in
the F1 parental generation of rats. The report stated that the
hepatocellular centrilobular hypertrophy and vacuolation were
expected metabolic effects resulting from oxidative stress,
common to several organochlorine compounds. The single cell
necrosis and centrild¢bular pigment observed in increased
incidence at 30 and 60 mg/kg/day pentachlorophenol were
considered distinct glterations as a result of pentachlorophenol.
Also noted at the 60 |mg/kg/day dose was bile duct prollferatlon,
only in females. Not |observed 'in the P1 generation but present in
the Fl1 generation male rats at 30 and 60 mg/kg/day
pentachlorophenol wag focal or multifocal mononuclear
inflammatory cell infiltration of the epididymides, and, at 60
mg/kg/day, necrotic germ cells.

For the Fl1 generation pups, several viability indices were

2d at the 60 mg/kg/day pentachlorophenol dose

4, viability index,
decreased in relatio
same indices were af

to lower doses and control values. The

fected in the Pl generation pups, but not to
the F1 generation pups. This observation is

pparent greater effects of high dose

atment on F1 parental rats than on P1

consistent with the &
pentachlorophenol tre

of the liver (1.19 g
0.18g in control), b

ams vs 1 77 in control), spleen (0.09g vs
ain (1.38g vs 1.52 g in control), and thymus
(0.1g vs 0.2g. in control) were observed at 60 mg/kg/day At 30
mg/kg/day, significant reductions in brain weight (1.48g) and
thymus weight (0.16g) were observed in males. In female F2 pups,
a similar pattern of |decreased organ weights was observed as that
‘for males. At 60 mg/kg/day, liver weight was reduced (1.14g vs
1.78g in control), as was spleen weight (0.08g vs 0.18g in
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control), brain weig
weight (0.1g vs 0.2g
was reduced (1.43g)
in organ weight for
statistically signif

Based on the data in
for male and female

as was thymus weight (0.16g).
F2 pups as mentioned were in all cases
icant. . .

parental rats.
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ht (1.33g vs 1.47g in control), and thymus

Brain weight at 30 mg/kg/day
The decreases

in control).

this study, the Systemic NOEL
The Systemic LOEL

10 mg/kg/day
30

mg/kg/day for male and female rats, based on decreased body
weight and weight gain in F1 generation parental rats, and

adverse testicular e
weight, decreased sp

The reproductive NOE
reproductive LOEL
litter weight.

C. -
solutions used in thij
Data on homogeneity

ffects in F1 male rats

(decreased testis
rmatid count).

10 mg/kg/day in this study. The
0 mg/kg/day, based on decreased group mean

: Information on homogeneity of the'd0sing
8 study were not included with this report.
ere presented which represented results of a

different study. To be considered acceptable, results on the

homogeneit of dosing
submitted.

solutions used in the present study must be
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