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H

Dear Sir:

The following study is being submitted in accordance with the provigions
of the TSCA section 8(e) Compliance Audit Program and CAP Agreement # S8ECAP4€028.

Category of Study: Unit II.B.2.b - Other Studies

Name of Study: Acute Oral Toxicity of Acculith Solvents
P-Exp., P-2025, P-129C

Chemical: Mixture of 5-6 organic glycol ethers and alcohols
CAS#: ?

Summary: Three Acculith products, P-Exp, P-2025 and P-129C were
administered orally once to male and female Fischer 344 rats via gavaae at dose
levels ranging from 1 m1/kg to 10 mi/kg. The animals were observed for signs of
toxicity for fourteen days following dosing. Significant mortality was seen in
rats of both sexes at dose levels of 7.5 ml/kg and higher. The majority of
deaths nccurred within 72 hours of exposure. Within minutes of dosinyg, animals
at the higher dose levels became deeply sedated, unresponsive and prostrate.
Severe lacrimation and salivation along with hypothermia and respiratory
difficulties were evident. In surviving animals, the above neurobehavorial
effects (with varying degrees of intensity) lasted in some cases as long as seven
days post-dosing, followed by gradual recovery. Weighi loss was evident at
higher dose levels as long as seven days post-dosing. A dose-related decrease
in testicular and splenic weight was found fourteen days after exposure in males.
Liver weights were elevated in the males at dose levels of 5.0 ml/kg and higher.
Similar trends in the spleen and liver weights were observed in females although
the effects were not statistically significant. Histopathological examination
reveaied low level hepatotoxicity. Spleen and testes were not examined
histopathologically (see appendix A}.

Zdoel B. Charm. Director -
Product Safety and Integrity
{201) 455-4037
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SUMMARY

Three Acculith products, P-Exp, P-2025 and P-129C were administered oraily

once to male and fem.le Fischer 344 rats via gavage at dose levels ranging from

1 ml/kg to 10 mL/kg. The animals were observed for signs of toxicity for fon -

teen days foliowing dosing. Significant mortality was seen in rats of boih
sexes at dose levels of 7.5 mL/kg and higher. The majority of deatns occurred
witnin 72 hours of exposure. Within minutes of dosing, animals a* the higher
dose levels became deeply sedated, unresponsive and prostrate. Severe lacrima-
tion and salivation along with hyoothermia and respiratory difficulties were
gvident, In surviving ammals, the above neurcbehavorial effects (with sarying
degrees of intencity) lasted in some cases as long as seven days post-dosing.
followed by gradual recovery. Weight loss was evident at higher dose levels as
long as seven davs post-dosing. A dose-ielated decrease in testicular and sple-
nic weight was found fourteen days after evposure ia meles. Liver weights were
elevated in the males at dose levels of 5.0 mL/kg and higher. Siailer trends in
the spleen and liver weights were observed in females although the effects were
not statistically significant. Histopathological examination revealed Tow level
hepatotoxicity. Spleen and testes were not examined hisiupathologiceily (see

appendix Aj}.
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INTRODUCTION

The Chemical Company of Allied Corporation produces a line of specialty
chemicals for use a3 solvents and cleaning solutions in the electronics
industry. B8ecause of the reiatively small volumes produced and the use of
hoods during the preparation of these solvents, the potential for exposure is
timited and wouid occur predominantly by accident. The various Acculith pro-
ducts consist of several components appearing in more than one formulation.
While toxicity information is available ou a number of the individual com-
ponents, the toxicity of complex mixtures of these chemicals is unknown.

The Mamnalian Toxicology Sectiur of the Dspartment of Toxicoiogy evaluated
the acute oral toxicity of three of the Acculith Solvents, namely, P-Exp,
P-2025, P-129C. This study was part of a larger program to evaluate the toxic
properties of this product line to provide toxicity data which can be utilized
for the development of safety data sheets, proper product labeiling and for

establishing general biological risk levels.
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METHODS

Animal Species, Source, Selection, and Identification

Sixty-five male and sixty-five female Fischer 344 rats received from Charles
River, Kingston, NY, on March 2, 1982 were used in this study. A1l animals
were identified by numbered ear tags upon arrival. The 2nimals were quarantined
for at least two weeks prior to the initiation of the study to insure trat onlv
healthy animals were utilized. All animals were weighed at seven days & d again
one day prior to the initiation of the study. General health of the animals was
assessed bv outward appearance and by weighi y-in during this perind, The ani-
mals vere radomy assigned bv sex te yiouns of “ive anina  each in accordarce
with SOP GTX-025 on the day preceding ini ation of the st . . 1hi< pvo edure
ensures that on initiation of the study, the mean body weights of each group
within a sex do not statistically differ (p > 0.05). On the day of the ini-
tiation of the study, males weighed 194.0 to 237.4 and females weighed from
138.9 to 162.2 g.

Animal Husbandry

PN T . edadm Y -~ widh wima mach
avD 1 2va TN WILIE Wil G ARGt

on the front and bottom. Deotized Animal Cage Board! was placed under eacn

shelf of cages. The environment of the room housing the animais was waintained
at a temperature of 72° + 2°F, a humidity of 50 *+ 5X and a ligh'/dark photo-
period of twelve hours. Animals were allowed water from an autwmatic system and
Purina Rodent Chow #5001 ad libitum except during dosing and odservation proce-

dures. The cage board was changed at least three limes per woek and Jlean {3l

were provided weekly,

1 Upjohn Co., Kalamazoo, MI
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Test Substances .
Samples of the thirree Acculiths tested were submitted by the Chemical Company
and sent to the Department of Toxicology for testing. The samples were
received on 12/9/861 (P-129C), 1/13/82 (P-2025), and 2/1%/82 (P-Exp) and we, e
assigned sample numbers 8168-97, 8185-7, and 8185-30, respectively. A1l per-
tinent analysis data are on file in Department of Toxicology Archives. House
distilled water was used as a control.
Experimental Design
A1l animals assigned to each group were weighed immediately prior to dosing.
The test article was administered by gavage in accordance with SOP GTX-0083.
The dose volume was based on the body weight of each animal at the time of
dosing. The experimental design was as follows:
Group Title Male Group Female group Treatment -Received
{5 rats/group) designation designation one dose of
Distilled water control A N 10 mL/kg distilled water

Ixd

{

P-Fxn Srouns
£xn Lroung

High dose B 0 10 mL/kg P-Exp.
Intermediate dose £ R 7.5 mi/kg P-Exp.
Intermediate dose c P 5.0 mL/kg P-Exp.
tow dose 2 Q 1.0 mL/kg P-Exp.
P-2025 Groups
£ S 10 mL/kg P-2025
I ¥ 7.5 mL/kg P-2025
g T 3.0 mL/kg P-2025
H U 1.9 mi/kg P-2025
J W 10 ml/kg P-129C
M Z 7.5 mi/kg P-129C
K X 5.0 ml./kg P-129¢C
L ¥ 1.0 mL/kg P-129C
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Daily Observations

Al1 animals were closely observed immediately following dosin~ and at least
twice each day until the completion of the siudy. A1l cliric.? siyns were
recorded daily in accordance with GTX-005. Signs cf morbic¢ity and mortzlity

were recorded in accordance with SOP GVX-011 at lexst *wic. du(ly,

Body Weights

Rat body weights were measured and recorded in accordance with SOP GTY -00 scven
days prior to the initiation of the study and on days -1, 0, 1, 4, 7, 11, and 1&
or until death, with day 0 being the day of dosing. Changes in body weight

during the study were calculated from these measurements using the day 0 weights

as the baseline.

Neurobehavioral Screen Observations

Neurobehavioral assessment was performed by a modified Irwin screen according
to SOP GTX-031. This method, which evaluates the neuromuscular status of each
test animal was performed on the day of dosing approximately one hour after the

administration of the test material.

Pathology
The pathologist reviewed a complete record of the clinical observations prior to

animal termination and necropsy. A1l surviving animals were terminated by

€0, asphyxiation and necropsied immedialely thereafter.

upon necropsy followed Patho!
Tining and contents of all bdody cavities] exterior and cul surface of asjor

]

viscera and brain; interior lining of

and serosal and interior suyrfa
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Tee bein with nerve core, Tungs with trachea, liver, spleen, each kidney, each
testis with epididymis, and each ovary were weighed at sacrifice. Oryan
weight/body weight ratios (mg/g) were calculated from these organ weight measure-
wents and ihe teriminal bod, weigh® measurements,

Portions of the following tissues and organs were saved in 10% buffered
formalin: drain ard c:rvical cord; lungs with trachea; heart; thymus and
mediastinal contents. thyroid with parathyroids and larynx; lymph nodes from
several sites; portions of the stomach and bowel including duodenum, ileum, and
colon; liver; pancre~s; adrenals; kidneys; urinary bladder; testes with epididy-
mides and a portion of sternebrae with marrow and attached muscle.

Wet tissue will be saved for one year from the final report of the appavent
firal toxice:.gical study of the agent; biocks for two years; and tissue sec-

<2 years. These times will be modified to fit future EPA standards.

Histopathilogical examination included the following organs and tissues:

brain and spi-al corg from a°1 Acculith-exposed rats and controls; liver and

kxidneys from » gk duse and control animals. All tissues were prepared routinely

nd stac.ed with hematoxylin-phloxine eosin,
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Data Collection, Storage, and Retention

Data for body weight, morbiaity and mortality, clinical signs, and gavage
volumes, dcsage calculations, sample preparation, and all other observations
were recorded on MAM Data Sheets. Data sheets were prepared in advance of
the study with animal numbers entered as appropriate. A1l data sheets

were stored in the study bhinders.
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RESULTS

In general, of the data analyzed statistically, only those criteria that

differed significantly from vehicle controls are discussed. Omission of comment
is indicative that no statistically significant (p > 0.05) differences were
found. Some of the data presented in this report have been rounded to refiect

the limits of significant figures. Unless specified, no sex difference was

noted.

Mortality
A summary of mortality data for both males and females for all three Acculitn

products tested is presented i1 Tables 1 and 2, respectively. In the males, the
LDsgs for P-tay, P-2025 and P-129C were approximately 8-9 mL/kg. The onset of
death was more rapid following dosing with P-2025 (all animals uying within 48
hours of exposure) as compared to P-Exp and P-129C. Death of two of the five
P-129C-exposed animals which died at the high dose level did not occur until
five and six days post-dosing, respectively.

A1l three of the Acculith products were slightly more toxic in the females
than males. LDgg values ranced from 6.8 to 7.7 mL/kg. In the females, the
relative toxicity of the three Acculiths was similar with all animals dying
within 72 hours of dosing at a dose level of 7.5 mlL/kg and within 48 hours

at a dose level of 10 mi/kg.

{linical Cbservations:

Tn 1ifa ~Timiral Ak
AFET i E [N FL@ P Wi
marizod in Tables 3 and 4, respectively. Within minutes of receiving the test l
5 at dose levels of 7.5 and 10.0 miL/kg, both males and females became

o all stimuli except pain.

e

sedated, yrosirate and were unresponsive
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Many of the rats were observed to have small (miotic) fixed pupils along with
pronounced lacrimation and salivation. Mussle tone was greatly reduced. Over
the next few hours, the rats appeared dehydrated and to have distended bladde:s.
The animals were hypothermic with decreased, labored and irregular respiration.
Those rats which survived louger than 24 hours developed a disheveled appearance
with piloerection (hair erect) and apparent weight loss. Other clinical signs
of toxicity which occurred at a moderate incidence at the higher dose levels
included chromodacryorrhea, red staining around the mouth and nares, yellow

staining of the anal-genital area, hyperseasitivity, vocalization, an apparent

distension and firmness of the cecum, small tarry feces, and paleness. In

general,these signs were apparently not sex or compound specific as they were
evidenced in both sexes with all three of the Acculiths tested.

Animals from both sexes which did not die showed a giradual recovery with
persistent lacrimation, chromodacryorrhea, urinary staining and apparent weight
loss evident as long as 11 days post-dosing. Signs such as piloerection, pale-
ness, and hypoactivity persisted, on the average, from four to seven days after
administration of the Acculiths. <Corneal opacities .2re roted in th of the
five males which were exposed to P-Exp and P-2025 while none were observed in
rats dosed with P-129C or controls. The opacities were not evident until day §
of the study and persisted until day 14. A corneal opacity was only observed in
ane of the female rats which was exposed to P-20¢5. This abnormality wus not

noted in females dosed with the other two Accuiiths.
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Animals dosed at the lower dose levels (5 mL and 1 mi/kg) displayed some of
the clinical sigrs seen with higher doses but the incidence and degree of
severity were lower. These animals did not become unresponsive after dosing but
various degrees of hypoactivity were noted. The rats which received Acculiths
at the lowest dose level (1 mL/kg) displayed few clinicai signs and these, when
noted, we-e only of a minimal degree of severity. The most common clinical
observations made at dose levels of 5 and 1 mL/kg were lacrimation, red nasal
discharge, hypoactivity, yellow staining of the anal genital area and apparent
weight loss.

Clinical signs which occurred in low incidence in both sexes receiving
Acculith products included pelvic elevation, red staining of the anal-genital
area, dJdiarrhea, decreased feces size, audible respiration and tremors.

Neurobehavioral screen observations are shown in Tables 5 and 6 fo~ males and
females, respectively. This test was performed one hour after dosing. A
high incidence of lacrimation and miosis was apparent in both sexes exposed to
Acculith products at the higher dose levels and to a lesser degree at the lower
and females exposed to P-2025 and P-129C but was not evident in those animals
which received P-Exp. Respiration was reduced in both sexes fcr all three
Acculiths at the high dose level but was variable, ranging from increased t»
cecreased at lower dose levels. Touch escape was generally reduced but, with the

exception of those animals dosed with P-129(, the response was not dose-re:ated.

-

xnd 1imb rotation generally

[}
&)
1]
4
ko]
R
i
3
il
¥
A0
o+
i
b
pei]
£
o]
e
=
s
[T
(o]
-
4]
Fas
o]
Pl
[1+]
*
(1]
~%
1]
~$
4]
£
[
L9
14
[
23]

decreased at the higher dose level for all three Acculith roducts.
g

at dose levels of

o

Locomotor activity was decreased with all three Acculith

Spatial locomotion was only affected in those anmals

exoosed to P-1290. The righting reflex was completely absent for all three
g g Y
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Acculiths at the higher dose levels. The wire maneuver and grip strength were

greatly reduced at higher dose levels in vz 5 which received P-Exp, P-2025 and
P-129C.

Hypothermia was evident with all three Acculiths in females at a dose

level of 10 mL/kg. Urination was increased in both r1 °s an+ females dosed with
the Acculith products at higher dose levels although the incidence of this
observation was variable.

In gencral, with a few exceptions, all three Acculith products produced

equivalent necurobehavioral screen responses in both males and females. P-Exp did

appear, however, to have less of an effect or muscie tone at the lower dose leve's.

Bodv Weight Parameters

Mean absolute body weights for male and female rats are presented in Tables
7-12, A significant decrease in body weight was observed in <irviving males

and females four days following exposure to P-Exp at dose levels of 7.5 mL/kg
for males (p < 0.01) and 7.5 and 5.0 mL/kg for females (p < 0.01 and p < 0.C5

respectively) (Tables 7 and 8). In the females, the 2hsolute body weights

ware slightly less but not statistically different from controls during the
remainder of the study. The absolute body weight of the males in the 7.5 ml/kg
dose level group were still significantly depressed at day 7 (p < 0.01) but was
not statistically different from contro?! values on day 11 or 14 of the study.
Absolute body weights of males exposed to P-2025 {Table 9) were signifi-
cantly depressed {p < 0.01) four and sevea days after dosiag at a dese leve: of

e

7.5 mL/kg and four days a““er dosing at 5.0 ml/kg {p < 0.08)., One

ity
»

N |
TS

W

rat

¢

treated with P-2025 at a dose level of 7.5 ml/kg (the only survivor at this
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No other statistically significant body weight effects were noted in females or
males dosed with P-2025 during the two-weeks of the study.
Absnlute body weights for mals and female rats exposed to P-129C are pre-

sented in Tables 11 and 12, respectively. A significant depression in body

weight occurred in surviving male rats at P-129C dose 1<.els of 7.5 and 5 0 mi/kg

four days after dosing (p < 0.0l and p < 0,05, respectively). Similarly,
the mean body weight of the two surviving males from the 10 mL/kg group was
greatly reduced relative to the controls at this time. Nc other statistically
significant bcdy weight effects were noticed in the males at any of the dose
levels tested during the remainder of the study. With the exception of a
significant depression in budy weight on days 4 and 7 of the one surviving
female dosed with P-129C at a 7.5 mL/kg, no other effects on absolute body
weight occurred in the females at any of the remaining dose levels tested.
Mean body weight changes for both male and female rats dosed with the

three Acculith products are shown i 1 Male ana females which

«;

receily use-vrelated i0ss in
boCy weight during the fi-st 24 hours following administratine -F the test com-
pound. Animals dosed with P-Exp at 5 and 7.5 mlL/kg continued to lose weiqut
during the next 72 tours. At the /.5 mL/kg dose, surviving femaies regained
uivalent to pre-dosing levels by seven daws after exposure while
.5 mb/kg male dose group until day 11. 1= the
tiy (p < 3.01} reduced relative to

jiffe~ence was seen bet-

ro} group at t.is time.
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Mean body weight changes for male and female rats dosed with P-2025 are
presented in Tables 15 and 16, respectively. As with P-Exp, a significant loss
in body weight was seen 24 hours after dosing in rats of both sexes. At the
higher dose levels, the body weight continued to decrease during the next 72
hours. Despite a subsequent weight gain, body weights of the 7.5 mL/kg groups
were still below pre-dose levels in surviving females at day +7 and males at
day + 11. A dose-related depression in body weight was still evident in both
sexes at day 14 but only statistically differed from controls for the males.

Mean body weight changes for rats dosed with P-129C are shown in Tables 17
for males and 18 for females. The results were similar to that seen with P-Exp
and P-2025. A significant weight loss occurred one day after dosing. At the
higher dose levels, the body weights continued to decrease during the next 72
hours followed by a weight gain. Body weights at the higher dose level did not

exceed pre-dose values until day 4 for the females and day 7 for the males.

Body weight gains were still depressed relative to corresponding controls in

both males and females on day 14 of the study but the difference was only sta-

tigtically cignificant in the males.

6ross Necropsy Observations

Necropsy observations for all three Acculith products tested are sum-
marized in Tables 19, 20 and 21. A1l surviving animals were necropsied 14
days after administration of the test articles except those animais which
received P-Exp, P-2025 or P-129C at a dose level of 5 ml/kg. These animals
were necropsied 15 days post-dosing {4/7/82) since sufficient nmecropsy persen-
nel were not available on day 14 {&/8/782}) due to 2 severs snowslors,

The most prominent finding in the males wis a decreased testic

was evident both in animals dying spontancously ard in Those surviving ol
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the end of the study. This finding was associated with the higher dosc levels
of all three Acculiths. In the majority of the surviving animals, the testes
appearec abnormally dark in color. The seminal vesicies also appeared to be
abnormally small although the incidence of occurrence was less.

Significant observations noted mainly in thuse males which died spon-
taneously iacluded: the presence of dark gelatinous material in the gastroin-
testinal tract (possibly due to gastrointestinal hemorrhage}; gastric mucosal
ercsions; dry cecal contents; and decreased spleen size. In addition, many of
the males which died had red grarular material in the stomach. Most likely this
indicates that the test materials were not entirely absorbed prior to death of
the animi's.

Various organs in the males w:2h died spontanecusly were noted to be
abnormally dark in color. 1hi: «as most likely the result of autolytic changes
anc was not directly compound re'.zed. In many of the surviving males exposed
to the test materials as well as the controls, the lungs appeared abnormally red
in color and had a mottled appearance. This is a common finding when death is
incduced by COz asphyxiation. This finding in animals dying spontaneorsly may
haye resulted from autc’ytic changes.

Observations which had a2 Tow incidence in the maies exposed to the
Acculiths included: distention of the urinary bladder, enlargement of the

tiwer; the presence of red or brown granules in the cecum; a soft appearance teo

and a deprassed thymus size.
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In the females, for the most part, abnormal gross necropsy observations

were associated mainly with those rats which died spontaneously. These findings
were similar for all three Acculiths and resembled thos= ncted in the males.
These included the presence of black, gelatinous material in gastrcintestinal

tract; dry cecal contents; decreased spleen size; red granular material in the

gastrointestinal tract and gastric mucosal erosions. As with the males, various

organs in the females were abnormally dark in coler most likely the result of

congestion associated with autolytic ctanges. An abnormally soft -ppearance to

the brain and spinal cord was more preveiant in the females than males occurring

in a moderate incidence in animals dying spontaneousiy. A qreen discoloration
of the ovaries was noted in two of five females and a green discoloration of the

peritoneum was noted in four of five of the females dosed with P-2025 at 7.F

mL/kg. Other abnormal observations in the females included enlargement of the

adrenals, decrease in size of the thymus and distension of the urinary bladder.

The latter two observations were solely associated with exposu-e to P-20C5.

Additional findings included a pale discoloration of the splecn {F-Exp) and a
yellow-green discoloration of the liver (FP-2025, P-129C). Other than the excep-
tions noted .bove, the abnormal gross recropsy fiadiags were similar for all

three Acculith products in ‘he femaies aluhough the degree of incidence varied.

Organ Weights:
Mean organ weights {absolute 2rd as Organ weight/body weight ratios) f
animals surviving the length of the study are shown in Tabl

all three of the Acculith products test>d. The oniy ¢rran

occurred with statistical signifcame p ~

Testicular weights and ral:
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24, 26), being statistically different from control at dose levels of 5.0 and

7.5 mL/kg in those rats dosed with P-129C and P-2025 (p < 0.01) and at 1.0, 5.C

and 7.5 mL/kg for exposure to P-Exp (P < 0.05 - 0.01). A ®no-effect” level on
the tes.is was aot found.
A statistically significant Jepression in spleen ueight parameters occurred
*n & dose-reiated manner in males treated with P-Exp and P-20%5 at cdose levels
¢f 5.0 and 7.5 mL/kg. While a similar pattern of dim hed splean weights was
seen in males exposed to P-129C, the effect was not statistically differont from
conlrol values.
Tiver weights were significantly greater thanm costrol in Soth
5 treated males at a dose level of 7.5 mL/kg. Although the mean
weight was apparently elevated in those rats exposed to P-129C at
mL/xg, the values were not statistically differant rom
control.
In the female animais (Tables 23, 25, 27), aithough nro statistically signi-
ficant differences in organ weight narameters were noted between animals exnosed
id controls, mean vlute and relative liver

tended to be higher and Tower than

Liver and kid-

CA20%Ure were obs =d n the kidueys

reat
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These included hepatic hypertrophy, hepatocytic cytoplasmic vacuolation and hepa-
tocyte necrosis of scattered cells along the centra! portica of hepatic lobules
or adjacent to the larger veins. The necrosis was considered to be associated
with a low level hepatotoxicity of the Acculiths tested. A1l the hepatocellular
alterations were felt to be minimal and reversible in nature.

The brains and spinal cords of all rats, Acculith exposed and controls, had
vacuolative changes in the myelinated tracts. Although the abnormalities were
more prominent in high dose level irats than controls, the effect was judged to
be an artifact of fixation and processing and accentuated due to post-mortem

change. This effect was not considered treatment-related.
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TABLE 22: Mean Organ Weights (g) and Organ Weight/Body Weight Ratios
.mg/q) of Male Test and Control Groupsl
TREATMENT AND DOSE LEVEL _
Group Group Group Group
Distilled wWater P-Exp P-Exp P-Exp

ORGAN 10 mL/kg (n=5) 1 mL/kg (n=5) 5 mL/kg {n=5) 7.5 mi/kg (n=5)
Body Weight 243.68 + 11.25 233.04 + 30.59 244.14 + 8.54 223,92 + 19.34
at Necropsy
Lung Weight 1.11 + 0.54 1.03 + 0.13 1.11 + 0.70 1.01 + 0.08
Lung Ratio 4,57 + 0.21 4.42 + 0.28 4.53 + 0.30 4.51 + 0.29
Liver Weiaht 11.79 + 0.93 10.25 + 1.74 1.77 + 0.59 12,35 + 0.97
Liver Ratis 48.35 ¥ 2.83 43.87 ¥ 3.0838  48.22 ¥ 1.67  55.22 % 1.75b
Spleen Weight 0.56 + 0.03 0.53 + 0.04 0.50 + 0.032  0.41 + 0.04b
Spleen Ratio 2.30 ¥ 0.18 2.30 ¥ 0.24 2.03 ¥ 0.082 1.8 % 0.09b
Rt. Kidney Wt.  1.08 + 0.08 0.90 + 0.25 1.04 + 0.03 1.06 + 0.05
Rt. Kidney Ratio 4.44 ¥ 0.21 3.86 ¥ 0.86 4.27 ¥ 0.13 4753 0.22
L. Kidney Wt. 1.05 + 0.07 2.60 + 3.55 1.04 + 0.06 1.06 + 0.09
L. Kidney Ratio 4.33 + 0.21 11.32 + 15.6% 4.28 + 0.23 4.74 + G.19
Testes weight?  3.55 + 0.13 2.40 + 1.142 2.30 + 0.678  1.25 + (.290
Testes Ratic?  14.59 ¥ 0.35 10.22 ¥ 4.332 9.36 ¥ 2.54b 5,63 F 1.39b
Brain Weight 1.77 + 0.03 1.62 + 0.36 1.73 + 0.03 1.71 + 0.06
Rrain Ratio 7.29 + 0.31 7.03 + 1.67 7.09 +0.14 7.67 + 0.53

1 = Aniral< surviving until completion of study

2 = Carmbined weight

a = Significantly different from control {p < 0.05)
b = Significantly different from control (p < 0.01)
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TABLE 23:

Mean Organ Weights (g) and Organ Weight/

(mg/g) of Female Test and Control Groups

ORGAN

?ody Weight Ratios

TREATMENT AND DOSE LEVEL

Group
Distilled Water
10 mL/kg (n=5)

Group
P-Exp
1 mL/kg (n=5)

Group
P-Exp
5 mL/kg (n=5)

Group
P-Exp
7.5 mL/kg (n=5)

Body Weight
at Necropsy

Lung Weight
Lung Ratio

Liver Weight
Liver Ratio

Spieen Keight
Spleen Ratio

Rt. Kidrey Wt.

Rt. Kidrey Ratio

L. Kidney Wt.

L. Kidney Ratio

Ovary Weight?
Ovary Ratio

Brain Weight
Brain Ratio
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Anizals surviving until completion of study
Combined weight
Significantly different from control (p < 0.05)
Significantly different from control (p < 0.01)
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Mean Organ Weights (g) and Organ Weigh
(mg/g) of Male Test and Control Groups

i/Body Weight Ratios

TREATMENT AND DOSE LEVEL

Group Group Group

Distilled Water P-2025 P-2025
ORGAN 10 mL./kg (n=5) 1 mL/kg (n=5) 5 mi/kg {n=5) 7.5 mi/kg (n=5)
Body Weight 243.68 + 11.25 201.76 + 13.43  241.14 +17.06 9.75

at XNecropsy

Lung Weight 1.11 + 0.54 1.10 + 0.04 1.12 + 0.10 + 0.05
Lung Ratio 4.57 ¥ 0.21 4.55F 0.40 4.65 ¥ 0.21 ¥ o0.27
Liver Weight 11.79 + 0.93 10.67 + 1.08 11.37 + 1.44 + 0.88
Liver Ratio 48.35 ¥ 2.83 44.08 ¥ 2.55 46.99 ¥ 3.7 ¥ 4,248
Spleen Weight 0.56 + 0.03 0.53 + 0.04 0.50 + 0.05 44 + 0.04b
Spleen Ratio 2.30F 0.18 2.19 ¥ 0.13 2.09 ¥ 0.112  1.89 % 0.12b
Rt. Kidney Wt.  1.08 + 0.08 1.03 + 0.09 1.05 + 0.07 1.05 + 0.06
Rt. Kidney Ratio 4.44 ¥ 0.21 4.26 ¥ 0.22 4.34 ¥ 0.18 4,48 ¥ 0.18
L. Xidney Wt. 1.05 + 0.07 1.02 + 0.07 1.06 + 0,07 1.27 + 0.41
L. Xidney Ratio 4.33% 0.21 4.23F 0.12 4.39 ¥ 0.22 5.48 + 2.02
Testes Weight?  3.55 + 0.13 3.33 + 0.89 2.31 + 0.48%  1.43 + 0.07°
Testes Ratio?  14.58 *+ 0.35 14.59 ¥ 0.35 13.78 ¥ 3.79>  9.53 ¥ 1.46b
Brain Weight 1.77 + 0.03 1.76 + 0.03 1.75 + 0.07 + 0.03
Brain Ratic 7.2 F 0.31 7.29 ¥ 0.32 7.26 ¥ 0.33 ¥ 0.3
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TABLE 25: Mean Organ Weights (g) and Organ weight/§ody Weight Ratios
(mg/g) of Female Test and Control Groups
TREATMENT AND DOSE LEVEL
Group Group Group Group
Distilled Water P-2025 P-2025 P-2025
ORGAN 10 mL/kg (n=5) 1 mL/kg (n=5) 5 mL/kg (n=5) 7.5 mL/kg (n=5)

Body Weight 158.66 + 12.38 157.32 + 7.68 159.50 + 9.56 145.60 + -
at Necropsy - -
Lung Weight 0.84 + 0.06 0.87 + 0.02 0.92 + 0.13 0.81 + -2
Lung Ratio 5.32 + 0.36 5.55 + 0.40 5.75 + 0.49 5.56 + -
Liver Weight 5.81 + 2.30 6.12 + 0.67 6.45 + 0.53 6.18 +
Liver Ratio 34.11 + 17.66 38.87 + 3.14 40.42 + 1.10 42.45 +
Spleen Weight 0.42 + 0.03 0.44 + 0.02 0.40 + 0.03 0.29 + -
Spleen Ratio 2,64 + 0.20 2.83 + 0.14 2.52 + 0.08 1.99 + -
Rt. Kidney Wt. 0.73 + 0.06 0.66 + 0.06 0.71 + 0.03 0.63 +
Rt. Kidney Ratio 4.61 + 0.31 4.19 + 0.25 4.46 + 0.15 4.33 +
L. Kidney Wt. 0.69 + 0.06 0.65 + 0.05 0.68 + 0.04 0.67 +
L. Kidney Ratio 4.35 + 0.27 4.13 + 0.26 4.28 + 0.10 4.60 +
Ovary Weight< 0.050+ 0.016 0.049+ 0.008 0.053+ 0.008 0.035+
Ovary Ratio? 0.311+ 0.092 0.013+ 0.061 0.329% 0.039 0.240+
Brain Weight 2,51 + 1.94 1.65 + 0.04 1.62 + 0.06 1.60 +
Brain Ratio 16.26 + 13.53 16.48 + 0.55 10,20 + 0.48 10.99 +

[ - g "IN SR
LI B I

Animals surviving until completion of study
Combined weight
Significantly different from control (p < 0.08)
Significantly different from control (p < 0.01)
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TABLE 26: Mean Organ Weights (g) and Organ Neigh}/Body Weight Ratios
(mg/g) of Male Test and Control Groups

TREATMENT AND DOSE LEVEL

Group Group Group Group
Distilled Water P-129C P-129C P-129C
ORGAN 10 mL/kg (n=5) 1 mL/kg (n=5) 5 m./kg (n=5) 7.5 mL/kg (n=5)

Body weight 243.68 + 11.25 232.84 + 10.66 241.28 + 9.07 236.27 + 5.99
at Necropsy

&

Lung weight .11 .11
Lung Ratio .57 77
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Animals surviving until completion of study
Combined weight

Significantly different from control {(p < 0.05)
Significantly different from control (p < 0.0L}
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TABLE 27: Mean Organ Weights (g) and Organ Height/?ody Weight Ratios
(mg/g) of Female Test and Control Groups
TREATMENT AND DGSE LEVEL
Group Group Group Group
Distilled Water P-129C P-125C P-129C
ORGAN 10 mL/kg (n=5) 1 mL/kg (n=5) 5 mL/kg (n=5) 7.5 mL/kg (n=5)

Body Weight 158.66 + 12.38 154.96 + 4.13 159.38 + 5.81 153.30 + -
at Necropsy
Lung Weight . ' . . - 0. . -
Lung Ratio Y . . . . . -
Liver Weight . . . . . .
L iver Ratio . . . . . . . -
Spleen kKeight . . . . .
Spleen Ratioc . . .
Rt. Kidney Wt. . . . . . . -
Rt. Kidney Ratio 4. . . . . . -
L. Kidney Wt. . . . . . . . -
L K ]dney Rﬂt 1 O . . . - . -
Ovary Weight? . . . . . . . -
Ovary Ratio? . . . . . . -

DO OO [N =] OO O »2O0 OO
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Brain Ratio
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Animals surviving until completion of study
Combined weight

Significantly different from control (p < 0.05 )
Significantly different from control (p < 0.01)
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DISCUSSION

Similar toxic effects were noted for ail three Acculith pro-
ducts testec. In males, a dose related reduction in testicular and
splenic weight as well as a slight increase in liver weights was
observed. While no statistically significant difterences were noted in
liver and spleen weights between contrels and Acculith-treated females,
slight, dose-related effects on the weights of these organs relative to
controls were apparent. It should be kept in mind that the greatest
effect on these orcans was at a dose level of 7.5 mi./kg in the males,
and since very few females survived at this dose level, a statistically
significant effect on these organs may have been masked by the prema-
ture death.

Significant neurological effects were seen, especially at the
higher doses, both in males and females exposed to all three Acculith
products. At the higher dose leveis *his consisted of prolonged (24
to 72 hours) sedation, unrespecnsiveness (co all but painful stimuli)

PRNIUR S . I T
ar:yd UEgiedItU HUDL

)

ie tone.
lecrimation, salivation, miosis, general weakness and labored respira-
tion. These effects suggest that the compounds either directly or
iwgivectly affected the parasympathetic nervous system.
Gastrointestinal irritation was a common finding at the higher

dose levels with all three Acculith products tested. This consisted

!

mz2inly of gastric mucosal erosions and hemorrhage.
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As stated above, the principal toric effects associated with
Acculith exposure were similar for P-Exp, P-2025 and P-129. Slight
variations were noted, however, in the incidence of these effects among
the various Acculiths tested. The lethal effect of all three of the
Acculiths tested was greater in females than in males.

Each of the three Acculith products tested consists of a mixture
of three or more chemically similar compcunds. The only component com-
mon to all three Acculiths is Varcum 5328B resin. It is unlikely that
the toxicity of the mixtures are directly due to Varcum 53288 as a pre-
vious acute oral study on this material (ref. 3) failed to detect any
significant signs of toxicity associated with Varcum 5328B. On the
other hand, photosensitizer B, a component of both P-2025 and P-129C
and chemically similar to a component of P-Exp., was shown in this same
study to cause some neurcbehavioral effects such as lacrimation,
reduced motor activity and reduced respiration. This compound also had
an effect or. both spleen and testis, causing a reduction in the abso-
lute weight of these organs relative to control values. Histopatholo-
gical examination of the testes in the surviving animals dosed with
photosensitizer B revealed epithelial degeneration and oligospermia in
thrae of the four males in the § g/kg and one of five males in the
1 g/kg dose level groups. No such effect was noted in the control ani-
mals in that study. It should be pointed oul however, that both the
lethal, as well as the other toxic effects of photosensitizer B, were

delayed; not occurring until at least five days post-exposgre.
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A third component of the three Acculith products tested in the
present study is an ether of ethylene glycol; being the same compcund

in P-Exp and P-2025 and a structurally similar compound in P-129C.

Significant neurobehavioral effects have been reported following oral

exposure to ethylene glycol {ref. 4) including depression, drowsiness,
coma, respiratory failure, convulsions and death. The ether componants
used in the Acculith mixtures could share similar etfects with ethylene
glycol. Moreover, oral LDs5g values for some ethers uf ethylene glycol
as well as athylene glycol itseif Lave been reported to range from
roughly 2.5 to 5.8 g/kg (ref. 5). These values are in good agreement
with the LD5g values determined for P-Exp, P-2025 and P-129C in the
present study when adjustes for the percent concentration of the ethers
in the various aixtures.

Therefore, based on the observed toxicity of P-Exp, P-2025 and
P-129 in the present study, predominantly lethality, neurological
disturbances, and testicular and splenic weight effects, it would be

Y &
i

- o
ITi LU

b a somm A oo ey ~ A i
1t to sssociate these with any cne componant of the Acculith

e
mixtures. It is quite possiblie that the observed toxicity of P-Exp,
p.2025 and P-129C results from the combined effects of the various com-
ponents of the mixtures and the combined toxicity represents an addi-

tive or possidly synergistic effect.
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CONCLUSION

Acculith products P-Exp, P-2025 and P-129C caused death in Fischer

344 rats following oral exposures at dose levels of 7.5 mL/kg and

higher. Oral LDsg values ranged from rougnly 8 to S mL/kg in males to

7-8 m./kg in “he females. The principal toxic effects of all three
compounds occurred primarily in the central nervous system, digestive

tract, testes, spleen and liver.
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HMEMORANDUM

T0: S. C. GAD 4/26/83
FROX: M. J. UERELANKO

SUBJECT: TESTICULAR TOXICITY FOLLOWING ACUTE ORAL EXPUSHRE TO ACCULITHS
MA-182A

Recent analysis of data generated in the acute oral toxicity study of Acculith
products P-Exp, P-2025, and P-129C have revealled specific target orgal effects
on liver, spleen and testis based on both in-life clinical observations and
post-mortem crgar weights. To date, only the liver has been histologically exa-
mined revealling hepatic hypertrophy, vacuolation and central Jobular necrosis
fourteen days post-dosing. Splecn weightis were significantly depressed in males
veceiving dose levels of & m./kg and 7.5 mL/kg of all three Acculiths. Most
disconcertinn was a “cse responsive reduction in testis weight parameters

noted in sur-iving rats exposed to the throe scculith products. This data is
presented in the accompanying table. Based on these results, I recommend that
both testis and spleen be examined histologically to assess the extent of the

damage to trese organs.
Mi—
D - 60980

ftah

rttarhment

ce: P.L. b¢eman
6.M. nusch
File




T0: M. S. Derelanko 4/29/83
FROM: 6. M, Rusch

SUBJECT: ACCULITH CHEMICALS/BASELINE DATA
MA-182A

Testicular Toxfcity Following Acute
Oral Exposure to Acculiths

I called Dan Levine today and discussed the results of the subject studies
with him. The solvent uscd tn P-129C ¥s methyl cellosolve which 1s known to
produce the testicular effuct, The solvent in P-EXP and P-2025 is diglyme. It
is unknown 1f these effects would also be associfated with this soivent or other
components in the mixture.

. Since the Acculith product line is being reformulated, it was decided not to

perform tne recommended histological examination on tissues from the subject
studies. Instead, this information will be communicated to the business area to
underscore the need for prompt toxicological studies on new formulations as they
become finalized. We should consider incorporating these recommend:ztions (i.e.
histopathology on the 1iver, spleen, and testes) in study protocels developed to
evaluate the toxicity of these new formulations.

vy
V2 4&
6MR - 3672

/amp
Attachment

¢cc: P. L. Foreman
S. C. 6ad
D. Levine
File
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CIPLSMATE LS CE TR LAy w7, WELLS WEAD
AMERICAN TOLLESE FIERMIMGTOMN, R GENSETY UARIL
ar
VETEMINARY PAaTHOLOBIRTS

SHEYNT 7. GAD,
MANAG ., MAMMS
ALLIe. CORFDRST.ON
MORRIZTOWH, Ned ~ERSCY 07960

V22N A R

DC. PROJELT Ma-.= 2. ACUTE G2AL 70
SOLVENTS: P-FXP, P-2025, AND P-12

One hundred thirty male and temale i
groups of 5 ¢ and & ¢ each. Four groups ¢
solvent group and cosed at 10, 7.%L, 5.0,
One group served as distilled wate~ vzhicle contiois.

A1l rats received 1 oral cose of either the vehicle or test matierial
at the prescribed levels and were then observer for any sigrn ¢f toxicity.
I11 rats at the 10 m1./kg. level became coqatose sherily aftzr .ae inmitial
dose while only sporadic rats were affectad similariy at the 7.5 mi [kg.
dose level.

A1l rats at the 10 ml./kg. level died within the firs. 7 day: of
ng. At the 7.5 ml./kg. level, deaths occurred ac foli ws: P -EXP
H

dos s s
2/5 93 P-2025 4/5 ¢; P-129C 1/5 o, 4/5 ¢. The remaining &ls aly survivad
until the 14-day study termination.

]
'

At the end of the test the survivors were sacrificec and rr . ropsi-d.
A limited selection of tissues were prepared for micros-apic enzminaticn
and included brain and spinal cord from all rats and liver and xicneys
from control and high dose animals. The tissues were przpared rost'neiy
and stained with hematoxylin-phioxine eosin.

Kidneys from high dose and control rats were withia normal histu-
Jogical limits. There was no nistomorphological evidence of a treatmenrt
=ffect.

The livers from high dose rats, however, had changes judged to have
»een treatment related. They consisted ¢f the folluwing: lepatocyte
snlargement (hypertcophy) either in a periportal or yeneralized

T0X Computer Entry #MA-182-81-63
- 12/10/82




Shayne C. Gad, Ph.D. December 7, 1982
A1l{ed Corporation Re: DOT Project MA-18ZA

cistributfon pattern, hepatocyte cytoplasmic vacuolation, arnd hepatocyte
necrosis of scattered cells usually near the central portion of the lobule
or adjacent to larger veins.

The following chart show: .ne incidence of the liver alterations:

CONTROL

MICRISCOPIC ALTERATION - LIVER
Hepatocyte hypertrophy 0/10 7/10 9/10 2/10

Hepatocyte necrosis of scattered 0/10 7/10 6/10 2/10
individual cells

Hepatocyte cytoplasmic vacuolation 1/10 7/10 8/10 7/10

The hepatocyte hypertrophy was the most obvious liver alteration. It
js a morphological change often associated with metabolic enzyme induction
of the smooth endoplasmic reticulum. The hepatocyte vacuolation was not
confirmed to have been 1ipid as special stains were not employed in the
evaluation. The character of the deposits and their leccation, however,
were often reminiscent of lipid.

Necrosis of scatitered central lobular hepatocytes was considered to
have been associated with a low level hepatotoxicity of each of tne Accuiith

solvents.

A1l of the hepatocellular alterations were minimal in character and
were considered tc have been reversible in nature. It is doubtful that
the alterations woLld have been present in any of the rats that survived
for 14 days after the single oral administration of the compound.

The brains and spinal cords of all rats, including controls, had
vacuolative changes in the myelinated tracts. The changes were more
prominent in high dose rats which died than in any of the other animals.
Afte reassessing the cihange, it was judged to have been an artifact of
fixation and procassirg and accentuated due to post-mortem change. It
was not considerad to have been treatment related.




f stave of anesthesia
and several animais at th

kg 3eve!, Cf the t} eva‘sated only the Viver had ihaﬁges

sye
ed with compeund toxicity. It was of a2 Tow level and was not
od to haye hsen nf cg}ffi cient cnyar‘;fy t5 haye been the direct
cause of the mortatities., The brain and kidney tissues wese unaffected
by the cral administration of the Acculith solvents.

IO
e 7

ROBERT F. McCUNNELL, D.V.M.




DOT Allied Project
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LEGEND FCR TABLES

tissue within normal histological 1imits

3 = degree of indicated change

minimal

mild

moderate

focal or localized change

tissue not present for microscopic evaluation
Autolysis, precludes complete evaluation

indicated change not present
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ALLIED CORPORATION
MORRISTOWN, RJ 07960

DEPARTMENT OF TOXICOLOGY
STUDY PROTOCOL

2712181
Protocol # £R08D
Page 1 of 8

# Attach Test Material Submission Sheet

i.

2.

Study Title:
and P-129C.

Acute Oral Toxicity Study of 3 Acculith Solvents: P-EXP, P-2025

Purpose and Objectives of the Study: To provide baseline data on the oral

toxicity of 3 acculith solvents and, if possible,
oral LDSO in rats.

to determine an acute

DOT Project Number: MA-182A

Test Location: MIC, CMA Building

5ponsorigg_Compﬁny;: : Chemical Company

Company Representati§e: B.F. Himmelsbach

DOT Liaison:-.‘ G.M. Rusch

DOT Personmel Resnonsibilities:

- Project Coordinator: S. C. Gad

- Study Director: M.J. Derelanko

- General Toxicology: B.J. Dunn; R.D. Walsh; S. Mulder; F.A. Gavigan;

M.J. Derelanko; W.J. Powers; S.C. Gad; K.M. Brand

Pathologist: H. Siegel

Necropsy Team:
Histologist: F.B. Grossman

Animal Resources Section:

P.M, Wallace

B.M. Hansen; C. Uber, and others to be arranged.

G.H. Osman, Jr., C. Reilly, S.A. Dunn;
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n. Plan to deternine wniforsity of mixture and coocentrstion
of test/control article in mixture: WK/A

Test Animsls:

a:; Species: Rat

b. Strain/Substrsin: Fischer 344

¢. Source: Charles River, Xingston, N.Y.

d. Weight at Study Initistion: female: 120-170 gm
male: 175-225 gm

Method of Identification: Cage card and ear tag
Housing (Number/Cage): Cne

Quarantine: . Duration) Two Weeks

Number to be used in Study: 50-65 Male 50-65 Female

Reason for species selection: Historical and required by current
regulations.

Randomization: Via computerized method (GTX-025)

Study Duration: 14 days after dosing of animals

Method of Aministration of Test Article: Gavage at start of test
(in accordance with SOP GTX-008).

Jusitification for Method of Administration: Oral is a possible
worker exposure route. Gavage is ihe wosi accurate method of delivery

of a dose of a 1iquid to animals via this route.
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Experizental Desips {Idenr " fy frocps. AURDEY

dosage levels, efc.)

Ho, of animals

Croup ¥ale Pexmsle
Dosing Control 5 5
P-EXP
High Dose Group 5 5
Subsequent Test

Groups 10-15 ig-15
P~-2025
High Dose Group 5 5
Subsequent Test

Groups 10-15 i0-15
P-124C
RBigh Dose Group 5 5
Subsequent Test

Groups 10-15 10-15
a. Interval sacrific:z: None

b. Terminal sacrifice (aniamis/sex):

c. Starting of dosing (date):

d. Animal Diet Data
Test Diet (Name/Brand):

e. Drinking Water (Details, re:

Protocsl 152083
Page & of &

-7 gnimals By sex,

Tc reseive one dose based
on_Body Welight

10 ml/kg Distilled Vater

Dose to be determined from
probe study

Lower dose levels as required

Dose to be determined from probe
study

Lower dose Ievels as required

Dose to be determined from probe
study

Lower dose levels as required

.20 per sex om 4/5/82

15 per sex on 4/6/82
15 per sex on 4/7/82
15 per sex on 4/8/82 (if required)

3/22/82

Purina Rodent Chow #5001 available ad libitum.*

Supply, analysis, etc.):

Tap water ad 1ibitum (analysis is done quarterly for Laboratury Apnimal

Services) *

+ No known contaminants are expected o be presert that would interfere with
conduct of this study. -
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Dosing Metheds: (Cive Detsils): The test article will be
adsinistered by tte gavage procedure outlined in SOP GTX-008.
Animals vwill be weighed fmmediately prior to dosing sccording
to S0P CTX~-001 and doses will be based or that weight.

Methods for Deécr-inntion of Dosing Lrvels. The volume
of test susper2ion sdninistered to each anizmal will be re-
corded,

Observarions: (Cive details, 1.e. clinical, body weights, water
snd food consumptiou, etc.). Ail animsls will be weighed 7 days
prior to the dosing of the cortrol group and on days -i,0,1,
4,7,11, and 14 (with day O being the day of Sosing of each
individual dose level group). The animals will be observed for
vorbidi’y and mortality at least twice a day (each morning and
each afternoon) snd clinicsl signs will be taken (in accordarce
with SO¥ GTX-005) szt learc once s day. Mordidity, wortality snd
clinical signs will be r:corded immcdiately after observations
are made. The neurobehavorial screen {SOP GTX-031) will be
performed on all animals on the day of dosirg.

Clinical Laboratery Ztudies (Details): L/A

Anatomical Pathology: Acute Oral Toxicity Study in Rsts

Necropsy will be performed on each animal <n the study. Eauch
necropsy will be performed under the supervision of the pathologist.

Before the necropsy begins, the patﬁblogist will be supplied
with a complete record of the clinical observations, and
#ll ciinical pathology data.

-
PO AL A WAL ===

examined within 16 hours of death during the standard work
week. On weekends and holidays rats foirnd dead will be re-
frigerated (not frozen) and examined on the next working
day.

Y Cmnvd flnan =d11 Le by CO. sephyxistion. Rats will he

Gross examination

(a) External: includes external inspection and palpation
of the rat, and examinatica or all external orifices.

(b) Internal: examination of neck contents, all body cavi-
ties and their contents, and all msjor viscera. This
includ=s the cranial cavity with exterior and cut sur-
faces of the brain; thoracic, abdonminal, and pelvic
cavities. The interior lining of the esophagus,
stomach, and portions of the bowel will also be ex-
amined.
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(cy Organ Weizi:s

The following organs will be weighed: brain, lungs
with trachesa, liver, spleen, each kidoey, each testis
with 2pididysis, each ovary; samd orgacs found abnormal
on gross examinalion.

(d) Special Ti:-ue Preparation

Luugs and blsdder wiil be expanded with fixative before
incision.

Histopathologicsl Exramination:

Discretion will be exercised by both the
study director and the pathologist in the
selection of tissues fur histupathological
examination. Factors wh:ch will influence
the selection of tissues include mortality,
survival tise, clinical observations, gross
necropsy findings and prior experience with
the test materials.

Organs and tissues shoving compound-related
effects will be examined for all doszg~ and
contrsl groups. All tissues and organs shoving
gross pathnleogical changes will be examined
microscopically.

5. Trimming tissues will be as per SOP PAT-012,

6. Histology wiil utilize hematoxylin and phloxin-ecsin staims, and
special stains as required (SOP PAT-013).

Spacimen nreservation and retention: Portions of the following

tissues and organs will be saved in fixative (10X neutral-buffersad
formalin): brair and cervical cord; lungs and trachea; heart: thymus
and mediastinal contents; thyroid with parathyroids and larynx;

lymph nodes fiom several sites; portions of stomach and bowel in-
cluding duodenum, ileum, and colon; liver; epleen; pancreas: adrenals;
kidneys; urinary bladder; testes with epididv~ides; ovaries, tubes; und
uterus; and a portion of sternebra~ with marrow and sttached muscle.
Testes with epididymides will be fixed in Bouin's solution, then stored
in formalin,

Wet tissue will be saved one year from the final report of the
apparent final toxicological study of the agent; blocks for twe
years; and tissus sections for ten years. These times will be
modified to f£it future EPA standards.
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Deta Collection Storsge end Retention: Data will iritially be re-

|
' corded either on GIX record fores (for body weights, morbidity and
wortality, or clinical signs) or in laborstory notebooks (for dosage
calculations, doses, or other observations vhich may be made or re-
quired). Dats sheets shall be prepered in advance of the study with

arimel numbers being entered as appropriate.

Specimens will be preserved and retained as specified in the appropriate
Pathology SOPs.

w. Key Events:
Action Plan

Action Dates

A. Weighing c¢f sanimals Dosing Date: March 15,21,22,23,26,29, 1982
1. One control and three March 22 April 2,5, 1982
test groups (high dose)

2. Subsequent test group(s) Dosing Date: March 15,22,23,24,27,30, 1982
March 23 April 3,6, 1982

( : ] Dosing Date: March 15,23,24,25,28,31, 1982
March 24 April 4,7, 1982

Dosing Date: March 15,24,25,26,29, 1982
March 25 April 1,5,8, 1982

B. Dosing via gavage
1. . One control and three March 22, 1982

test groups (high dose)
2. Subsequent test groups March 23,24,25, 1982

Daily observation for wor-

tality and morbidity (2X

daily)

1. One control and thrce March 22
test groups (high aose)

April 5, 1982

N
W
!

2. Subsequent test groups March April 5, 1982

Clinical Opservstions
1. One control and three March 22
test groups (high dose)

§

Apxil 5, 1282

2. Subsequent test groups March 23 - April &, 1982

Neurobehavioral Screens )
1. One control and three March 22, 1982

test groups (high dose)

2. Subsequent test groups March 23,24,25, 1982



F. Terminal Secropsies April 5,6,7.8, 1982

n. Quclity Assurance/GLPs: This study will be conducted in compliiance
with existing GLP and QA reguiations and guluelines. The resuits of
this study are not intended for submission to a regulatory agemcr.

Prepared by: / M 3/‘//’*—

erelanko, Ph.D. Date
Study Director

oy i /2

Shayne C. Ghd, Ph.D. Date
Project Coordinator & Manager, Mammalian Texicology

/(/I//’? 7
Reviewed by AL < Jgjééw/// é/iﬁé

Robert F. McConnell, D.V.M. ate
- Pathologist

Has this study been discussed at a staff meeting AYESFNO): J‘g ;
U Stu? ﬁlrector

Approved by: AM& &_,Vlm'dt 5//6./72—
Ipavk

Quality Assurance Officer
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