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for litter size), where available, may
also be useful as an aid to the interpre-
tation of the study.

(3) Test report. The test report must
include the following information:

(i) Test substance:

(A) Physical nature and, where rel-
evant, physicochemical properties.

(B) Identification data.

(ii) Vehicle (if appropriate): Jus-
tification for choice of vehicle if other
than water.

(iii) Test animals:

(A) Species/strain used.

(B) Number, age and sex of animals.

(C) Source, housing conditions, diet,
etc.

(D) Individual weights of animals at
the start of the test.

(iv) Test conditions:

(A) Rationale for dose level selection.

(B) Details of test substance formula-
tion/diet preparation, achieved con-
centrations, stability and homogeneity
of the preparation.

(C) Details of the administration of
the test substance.

(D) Conversion from diet/drinking
water test substance concentration
(parts per million (ppm)) to the actual
dose (mg/kg body weight/day), if appli-
cable.

(BE) Details of food and water quality.

(v) Results (toxic response data by
sex and dose):

(A) Time of death during the study or
whether animals survived to termi-
nation.

(B) Nature, severity and duration of
clinical observations (whether revers-
ible or not).

(C) Body weight/body weight change
data.

(D) Food consumption and water con-
sumption, if applicable.

(E) Effects on reproduction, including
information on mating/precoital inter-
val, fertility, fecundity and gestation
duration.

(F) Effects on offspring, including
number of pups born (live and dead),
sex ratio, postnatal growth (pup
weights) and survival (litter size), gross
abnormalities and clinical observations
during lactation.

(G) Body weight at termination and
organ weight data for the parental ani-
mals.
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(H) Necropsy data, including number
of implantations and number of
corpora lutea.

(D Calculations of pre- and
postimplantation loss.

(J) Detailed description of
histopathological findings.

(K) Statistical treatment of results,
where appropriate.

(vi) Discussion of results.

(vii) Conclusions.

(4) Interpretation of results. The study
will provide evaluations of reproduc-
tion/developmental toxicity associated
with administration of repeated doses.
It could provide an indication of the
need to conduct further investigations
and provides guidance in the design of
subsequent studies.

(h) References. For additional back-
ground information on this test guide-
line, the following references should be
consulted. These references are avail-
able for inspection at the TSCA Non-
confidential Information Center, Rm.
NE-B607, Environmental Protection
Agency, 401 M St., SW., Washington,
DC, 12 noon to 4 p.m., Monday through
Friday, except legal holidays.

(1) OECD (1995). Reproduction/Devel-
opmental Toxicity Screening Test,
OECD 421, OECD Guidelines for Testing
of Chemicals.

(2) [Reserved]

[656 FR 78789, Dec. 15, 2000]

§799.9365 TSCA combined repeated
dose toxicity study with the repro-
duction/developmental toxicity
screening test.

(a) Scope—(1) Applicability. This sec-
tion is intended to meet testing re-
quirements of the Toxic Substances
Control Act (TSCA) (15 U.S.C. 2601).

(2) Source. The source material used
in developing this TSCA test guideline
is the Office of Prevention, Pesticides
and Toxic Substances (OPPTS) har-
monized test guideline 870.3650 (July
2000, final guidelines). This source is
available at the address in paragraph
(h) of this section.

(b) Purpose. (1) This screening test
provides limited information on sys-
temic toxicity, neurotoxicity, and/or
immunotoxicity following repeated ex-
posure over a limited time period. In
addition, it can be used to provide ini-
tial information on possible effects on
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male and female reproductive perform-
ance such as gonadal function, mating
behavior, conception, development of
the conceptus, and parturition. It is
not an alternative to, nor does it re-
place, the existing test guidelines in
§§799.9370, 799.9380, 799.9620, and 799.9780
of this part.

(2) This test does not provide com-
plete information on all aspects of re-
production and development. In par-
ticular, it offers only limited means of
detecting postnatal manifestations of
prenatal exposure, or effects that may
be induced during postnatal exposure.
Due (amongst other reasons) to the se-
lectivity of the end points, and the
short duration of the study, this meth-
od will not provide evidence for defi-
nite claims of no reproduction/develop-
mental effects.

(3) This test can be used to provide
initial information either at an early
stage of assessing the toxicological
properties of chemicals, or chemicals
of high concern. It can also be used as
part of a set of initial screening tests
for existing chemicals for which little
or no toxicological information is
available or when otherwise considered
relevant. It also can serve as an alter-
native to conducting two separate
screening tests for repeated dose tox-
icity as described in §799.9305 of this
part and reproductive/developmental
toxicity as described in §799.93565 of this
part.

(c) Definitions. The definitions in sec-
tion 3 of TSCA and in 40 CFR Part 792—
Good Laboratory Practice Standards
apply to this section. The following
definitions also apply to this section.

Dosage is a general term comprising
dose, its frequency and the duration of
dosing.

Dose is the amount of test substance
administered. Dose is expressed as
weight (g, gm) or as weight of test sub-
stance per unit weight of test animal

(e.g., mg/kg), or as constant dietary
concentration (parts per million
(ppm)).

No-observed-effects level (NOEL) is the
maximum dose used in a study which
produces no adverse effects. The NOEL
is expressed in terms of the weight of a
test substance given daily per unit
weight of test animal (milligrams per
kilogram per day).
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(d) Principle of the test. (1) The test
substance must be administered in
graduated doses to several groups of
males and females. Males should be
dosed for a minimum of 4 weeks, up to
and including the day before scheduled
sacrifice (this includes a minimum of 2
weeks prior to mating, during the mat-
ing period and, approximately, 2 weeks
post mating). In view of the limited
pre-mating dosing period in males, fer-
tility may not be a particularly sen-
sitive indicator of testicular toxicity.
Therefore, a detailed histological ex-
amination of the testes is essential.
The combination of a pre-mating dos-
ing period of 2 weeks and subsequent
mating/fertility observations with an
overall dosing period of at least 4
weeks, followed by detailed
histopathology of the male gonads, is
considered sufficient to enable detec-
tion of the majority of effects on male
fertility and spermatogenesis.

(2) Females should be dosed through-
out the study. This includes 2 weeks
prior to mating (with the objective of
covering at 1least two complete
oestrous cycles), the variable time to
conception, the duration of pregnancy
and at least 4 days after delivery, up to
and including the day before scheduled
sacrifice.

(3) Duration of study, following accli-
matization, is dependent on the female
performance and is approximately 54
days, (at least 14 days pre-mating, (up
to) 14 days mating, 22 days gestation, 4
days lactation).

(4) During the period of administra-
tion, the animals are observed closely
each day for signs of toxicity. Animals
which die or are sacrificed during the
test are necropsied and, at the conclu-
sion of the test, surviving animals are
sacrificed and necropsied.

(e) Description of the method—(1) Selec-
tion of animal species. This test guide-
line is designed for use with the rat. If
other species are used, appropriate
modifications will Dbe necessary.
Strains with low fecundity or well-
known high incidence of developmental
defects should not be used. Healthy vir-
gin animals, not subjected to previous
experimental procedures, should be
used. The test animals should be
characterised as to species, strain, sex,
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weight and/or age. At the commence-
ment of the study the weight variation
of animals used should be minimal and
not exceed +20% of the mean weight of
each sex. Where the study is conducted
as a preliminary study to a long-term
or a full-generation study, preferably
animals from the same strain and
source should be used in both studies.

(2) Housing and feeding conditions. (1)
The temperature in the experimental
animal room should be 22 °C (£3°). The
relative humidity should be at least
30% and preferably not exceed 70%
other than during room cleaning.
Lighting should be artificial, the se-
quence being 12 hours light, 12 hours
dark. For feeding, conventional labora-
tory diets may be used with an unlim-
ited supply of drinking water. The
choice of diet may be influenced by the
need to ensure a suitable admixture of
a test substance when administered by
this method.

(ii) Animals may be housed individ-
ually or be caged in small groups of the
same sex; for group caging, no more
than five animals should be housed per
cage. Mating procedures should be car-
ried out in cages suitable for the pur-
pose. Pregnant females should be caged
individually and provided with nesting
materials.

(3) Preparation of the animals. Healthy
young adult animals must be
randomised and assigned to the treat-
ment groups and cages. Cages should be
arranged in such a way that possible
effects due to cage placements are
minimized. The animals must be
uniquely identified and kept in their
cages for at least 5 days prior to the
start of the study to allow for
acclimatisation to the laboratory con-
ditions.

(4) Preparation of doses. (i) It is rec-
ommended that the test substance be
administered orally unless other routes
of administration are considered more
appropriate. When the oral route is se-
lected, the test compound is usually
administered by gavage; however, al-
ternatively, test compounds may also
be administered via the diet or drink-
ing water.

(ii) Where necessary, the test sub-
stance is dissolved or suspended in a
suitable vehicle. It is recommended
that, wherever possible, the use of an
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aqueous solution/suspension be consid-
ered first, followed by consideration of
a solution/emulsion in oil (e.g., corn
oil) and then by possible solution in
other vehicles. For non-aqueous vehi-
cles the toxic characteristics of the ve-
hicle must be known. The stability of
the test substance in the vehicle should
be determined.

(f) Procedure—(1) Number and sexr of
animals. It is recommended that each
group be started with at least 10 ani-
mals of each sex. Except in the case of
marked toxic effects, it is expected
that this will provide at least eight
pregnant females per group which nor-
mally is the minimum acceptable num-
ber of pregnant females per group. The
objective is to produce enough preg-
nancies and offspring to assure a mean-
ingful evaluation of the potential of
the substance to affect fertility, preg-
nancy, maternal and suckling behav-
iour, and growth and development of
the F, offspring from conception to day
4 post-partum. If interim sacrifices are
planned, the number should be in-
creased by the number of animals
scheduled to be sacrificed before the
completion of the study. Consideration
should be given to an additional sat-
ellite group of five animals per sex in
the control and the top dose group for
observation of reversibility, persist-
ence or delayed occurrence of systemic
toxic effects, for at least 14 days post
treatment. Animals of the satellite
groups must not be mated and, con-
sequently, must not used for the as-
sessment of reproduction/develop-
mental toxicity.

(2) Dosage. (i) Generally, at least
three test groups and a control group
should be used. If there are no suitable
general toxicity data available, a range
finding study may be performed to aid
the determination of the doses to be
used. Except for treatment with the
test substance, animals in the control
group should be handled in an identical
manner to the test group subjects. If a
vehicle is used in administering the
test substance, the control group
should receive the vehicle in the high-
est volume used.

(i1) Dose levels should be selected
taking into account any existing tox-
icity and (toxico-) kinetic data avail-
able for the test compound or related
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materials. It should also be taken into
account that there may be differences
in sensitivity between pregnant and
non-pregnant animals. The highest
dose level should be chosen with the
aim of inducing toxic effects but not
death nor obvious suffering. There-
after, a descending sequence of dose
levels should be selected with a view to
demonstrating any dosage related re-
sponse and no adverse effects at the
lowest dose level. Two- to four-fold in-
tervals are frequently optimum and ad-
dition of a fourth test group is often
preferable to using very large intervals
(e.g., more than a factor of 10) between
dosages.

(3) Limit test. If an oral study at 1-
dose level of at least 1000 mg/kg body
weight/day or, for dietary administra-
tion, an equivalent percentage in the
diet, or drinking water (based upon
body weight determinations), using the
procedures described for this study,
produces no observable toxic effects
and if toxicity would not be expected
based upon data from structurally re-
lated compounds, then a full study
using several dose levels may not be
considered necessary. The limit test
applies except when human exposure
indicates the need for a higher dose
level to be used. For other types of ad-
ministration, such as inhalation or der-
mal application, the physical chemical
properties of the test substance often
may dictate the maximum attainable
exposure.

(4) Administration of doses. (i) The ani-
mals are dosed with the test substance
daily for 7 days a week. When the test
substance is administered by gavage,
this should be done in a single dose to
the animals using a stomach tube or a
suitable intubation cannula. The max-
imum volume of liquid that can be ad-
ministered at one time depends on the
size of the test animal. The volume
should not exceed 1 ml/100 g body
weight, except in the case of aqueous
solutions where 2 ml1/100 g body weight
may be used. Except for irritating or
corrosive substances which will nor-
mally reveal exacerbated effects with
higher concentrations, variability in
test volume should be minimized by
adjusting the concentration to ensure a
constant volume at all dose levels.
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(ii) For substances administered via
the diet or drinking water, it is impor-
tant to ensure that the quantities of
the test substance involved do not
interfere with normal nutrition or
water balance. When the test substance
is administered in the diet either a
constant dietary concentration (parts
per million (ppm)) or a constant dose
level in terms of the animals’ body
weight may be used; the alternative
used must be specified. For a substance
administered by gavage, the dose
should be given at similar times each
day, and adjusted at least weekly to
maintain a constant dose level in
terms of animal body weight.

(5) Experimental schedule. (i) Dosing of
both sexes should begin 2 weeks prior
to mating, after they have been accli-
matized for at least 5 days. The study
should be scheduled in such a way that
mating begins soon after the animals
have attained full sexual maturity.
This may vary slightly for different
strains of rats in different laboratories,
e.g., Sprague Dawley rats 10 weeks of
age, Wistar rats about 12 weeks of age.
Dams with offspring should be sac-
rificed on day 4 post-partum, or shortly
thereafter. In order to allow for over-
night fasting of dams prior to blood
collection (if this option is preferred),
dams and their offspring need not nec-
essarily be sacrificed on the same day.
The day of birth (viz. when parturition
is complete) is defined as day 0 post-
partum. Females showing no-evidence
of copulation are sacrificed 24-26 days
after the last day of the mating period.
Dosing is continued in both sexes dur-
ing the mating period. Males should
further be dosed after the mating pe-
riod at least until the minimum total
dosing period of 28 days has been com-
pleted. They are then sacrificed, or, al-
ternatively, are retained and continued
to be dosed for the possible conduction
of a second mating if considered appro-
priate.

(ii) Daily dosing of the parental fe-
males should continue throughout
pregnancy and at least up to, and in-
cluding, day 3 post-partum or the day
before sacrifice. For studies where the
test substance is administered by inha-
lation or by the dermal route, dosing
should be continued at least up to, and
including, day 19 of gestation.
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(iii) Animals in a satellite group
scheduled for follow-up observations, if
included, must not mated. They should
be kept at least for a further 14 days
after the first scheduled sacrifice of
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dams, without treatment to detect de-
layed occurrence, or persistence of, or
recovery from toxic effects.

(iv) The experimental schedule is
given in the following figure 1.

Figure 1

DIAGRAM OF THE EXPERIMENTAL SCHEDULE, INDICATING THE MAXIMUM STUDY DURATION,
BASED ON A FULL 14-DAY MATING PERIOD

Pre-mating
(14 days)

Mating
(maximum 14 days)

L

Gestation
(approx. 22 days)
l l Lactation

7 14 21 28
Haematology/clinical

chemistry in males and females
(optional)

1
Start of
the study

Without
Dosing

. #| Dosing

(6) Mating procedure. Normally, 1:1
(one male to one female) matings
should be used in this study. Excep-
tions can arise in the case of occasional
deaths of males. The female should be
placed with the same male until preg-
nancy occurs or 2 weeks have elapsed.
Each morning the females should be
examined for the presence of sperm or
a vaginal plug. Day 0 of pregnancy is
defined as the day a vaginal plug or
sperm is found. In case pairing was un-
successful, re-mating of females with
proven males of the same group could
be considered.

(7) Observations. (i) General clinical
observations should be made at least
once a day, preferably at the same
time(s) each day and considering the
peak period of anticipated effects after
dosing. The health condition of the ani-
mals should be recorded. At least twice
daily all animals must be observed for
morbidity and mortality.

(ii) Once before the first exposure (to
allow for within-subject comparisons),
and at least once a week thereafter, de-
tailed clinical observations should be

Necropsy males/sires (optional)
Functional observations in males (optional)
Hacmatology/clinical chemistry in males, when Killed
(after dosing period of at least 4 wecks)

54
Day 4 post-partum
Necropsy females and pups
Necropsy males/sircs
(optional). Functional
observations in males
(optional) and females
Haematology/clinical
chemistry in males and
females (optional)

35 42 50
Parturition

made in all animals. These observa-
tions should be made outside the home
cage in a standard arena and preferably
at the same time, each day. They
should be carefully recorded; pref-
erably using scoring systems, explic-
itly defined by the testing laboratory.
Effort should be made to ensure that
variations in the test conditions are
minimal and that observations are
preferably conducted by observers un-
aware of the treatment. Signs noted
should include, but not be limited to,
changes in skin, fur, eyes, mucous
membranes, occurrence of secretions
and excretions and autonomic activity
(e.g., lacrimation, piloerection, pupil
size, unusual respiratory pattern).
Changes in gait, posture and response
to handling as well as the presence of
clonic or tonic movements,
stereotypies (e.g., excessive grooming,
repetitive circling), difficult or pro-
longed parturition or bizarre behaviour
(e.g., self-mutilation, walking back-
wards) should also be recorded.
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(iii) At one time during the study,
sensory reactivity to stimuli of dif-
ferent modalities (e.g., auditory, visual
and proprioceptive stimuli) assessment
of grip strength and motor activity as-
sessment should be conducted in five
males and five females, randomly se-
lected from each group. Further details
of the procedures that could be fol-
lowed are given in the respective ref-
erences. However, alternative proce-
dures than those referenced could also
be used. In males, these functional ob-
servations should be made towards the
end of their dosing period, shortly be-
fore scheduled sacrifice but before
blood sampling for hematology or clin-
ical chemistry. Females should be in a
physiologically similar state during
these functional tests and should pref-
erably be tested during lactation,
shortly before scheduled sacrifice. In
order to avoid hypothermia of pups,
dams should be removed from the pups
for not more than 30 to 40 minutes. Ex-
amples of procedures for observation
are described in the references in para-
graphs (h)(3), (h)4), (h)(5), (h)(6), and
(h)(7) of this section.

(iv) Functional observations made
once towards the end of the study may
be omitted when the study is con-
ducted as a preliminary study to a sub-
sequent subchronic (90-day) or long-
term study. In that case, the func-
tional observations should be included
in this follow-up study. On the other
hand, the availability of data on func-
tional observations from this repeated
dose study may enhance the ability to
select dose levels for a subsequent sub-
chronic or long-term study.

(v) Functional observations may also
be omitted for groups that otherwise
reveal signs of toxicity to an extent
that would significantly interfere with
the functional test performance.

(vi) The duration of gestation should
be recorded and is calculated from day
0 of pregnancy. Each litter should be
examined as soon as possible after de-
livery to establish the number and sex
of pups, stillbirths, live births, runts
(pups that are significantly smaller
than corresponding control pups), and
the presence of gross abnormalities.

(vii) Live pups should be counted and
sexed and litters weighed within 24
hours of parturition (day 0 or 1 post-
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partum) and on day 4 post-partum. In
addition to the observations on paren-
tal animals, described by paragraphs
(H)(MH(i) and ()(7)({ii) of this section,
any abnormal behaviour of the off-
spring should be recorded.

(8) Body weight and food/water con-
sumption. (i) Males and females should
be weighed on the first day of dosing,
at least weekly thereafter, and at ter-
mination. During pregnancy, females
should be weighed on days 0, 7, 14 and
20 and within 24 hours of parturition
(day 0 or 1 post-partum), and day 4
post-partum. These observations
should be reported individually for
each adult animal.

(ii) During pre-mating, pregnancy
and lactation, food consumption should
be measured at least weekly. The
measurement of food consumption dur-
ing mating is optional. Water consump-
tion during these periods should also be
measured, when the test substance is
administered by that medium.

(9) Hematology. (i) Once during the
study, the following hematological ex-
aminations should be made in five
males and five females randomly se-
lected from each group: hematocrit,
hemoglobin concentration, erythrocyte
count, total and differential leucocyte
count, platelet count and a measure of
blood clotting time/potential.

(ii) Blood samples should be taken
from a named site. Females should be
in a physiologically similar state dur-
ing sampling. In order to avoid prac-
tical difficulties related to the varia-
bility in the onset of gestation, blood
collection in females may be done at
the end of the pre-mating period as an
alternative to sampling just prior to,
or as part of, the procedure for sacri-
ficing the animals. Blood samples of
males should preferably be taken just
prior to, or as part of, the procedure for
sacrificing the animals. Alternatively,
blood collection in males may also be
done at the end of the pre-mating pe-
riod when this time point was preferred
for females.

(iii) Blood samples should be stored
under appropriate conditions.

(10) Clinical biochemistry. (i) Clinical
biochemistry determinations to inves-
tigate major toxic effects in tissues
and, specifically, effects on kidney and
liver, should be performed on blood
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samples obtained from the selected five
males and five females of each group.
Overnight fasting of the animals prior
to blood sampling is recommended?®.
Investigations of plasma or serum
must include sodium, potassium, glu-

cose, total cholesterol, urea, creati-
nine, total protein and albumin, at
least two enzymes indicative of

hepatocellular effects (such as alanine
aminotransferase, aspartate
aminotransferase and sorbitol dehydro-
genase) and bile acids. Measurements
of additional enzymes (of hepatic or
other origin) may provide useful infor-
mation under certain circumstances.

(ii) Optionally, the following urinal-
ysis determinations could be performed
in five randomly selected males of each
group during the last week of the study
using timed urine volume collection;
appearance, volume, osmolality or spe-
cific gravity, pH, protein, glucose and
blood or blood cells.

(iii) In addition, studies to inves-
tigate serum markers of general tissue
damage should be considered. Other de-
terminations that should be carried
out if the known properties of the test
substance may, or are suspected to, af-
fect related metabolic profiles include
calcium, phosphate, fasting
triglycerides and fasting glucose, spe-
cific hormones, methemoglobin and
cholinesterase. These need to be identi-
fied on a case-by-case basis.

(iv) Overall, there is a need for a
flexible approach, depending on the ob-
served and/or expected effect with a
given compound.

(v) If historical baseline data are in-
adequate, consideration should be
given to determination of

1For a number of measurements in serum
and plasma, most notably for glucose, over-
night fasting would be preferable. The major
reason for this preference is that the in-
creased variability which would inevitably
result from non-fasting, would tend to mask
more subtle effects and make interpretation
difficult. On the other hand, however, over-
night fasting may interfere with the general
metabolism of the (pregnant) animals, dis-
turbs lactation and nursing behaviour, and,
particularly in feeding studies, may disturb
the daily exposure to the test substance. If
overnight fasting is adopted, clinical bio-
chemical determinations should be per-
formed after the conduct of functional obser-
vations in week 4 of the study.
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hematological and clinical bio-
chemistry variables before dosing com-
mences.

(11) Pathology—(1) Gross necropsy. (A)
All adult animals in the study must be
subjected to a full, detailed gross ne-
cropsy which includes careful examina-
tion of the external surface of the
body, all orifices, and the cranial, tho-
racic and abdominal cavities and their
contents. Special attention should be
paid to the organs of the reproductive
system. The number of implantation
sites should be recorded. Corpora lutea
should be counted.

(B) The testes and epididymides of all
adult males should be weighed and the
ovaries, testes, epididymides, accessory
sex organs, and all organs showing
macroscopic lesions of all adult ani-
mals, should be preserved.

(C) In addition, for five adult males
and females, randomly selected from
each group, the liver, Kkidneys,
adrenals, thymus, spleen, brain and
heart should be trimmed of any adher-
ent tissue, as appropriate and their wet
weight taken as soon as possible after
dissection to avoid drying. Of the se-
lected males and females, the following
tissues should also be preserved in the
most appropriate fixation medium for
both the type of tissue and the in-
tended subsequent histopathological
examination: all gross lesions, brain
(representative regions including cere-
brum, cerebellum and pons), spinal
cord, stomach, small and large intes-
tines (including Peyer’s patches), liver,
kidneys, adrenals, spleen, heart, thy-
mus, thyroid, trachea and lungs (pre-
served by inflation with fixative and
then immersion), uterus, urinary blad-
der, lymph nodes (preferably 1 lymph
node covering the route of administra-
tion and another one distant from the
route of administration to cover sys-
temic effects), peripheral nerve (sciatic
or tibial) preferably in close proximity
to the muscle, and a section of bone
marrow (or, alternatively, a fresh
mounted marrow aspirate).

(D) Formalin fixation is not rec-
ommended for routine examination of
testes and epididymides. An acceptable
method is the use of Bouin’s fixative
for these tissues. The clinical and other
findings may suggest the need to exam-
ine additional tissues. Also, any organs
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considered likely to be target organs
based on the known properties of the
test substance should be preserved.

(E) Dead pups and pups sacrificed at
day 4 post-partum, or shortly there-
after, should, at least, be carefully ex-
amined externally for gross abnormali-
ties.

(ii) Histopathology. (A) Full
histopathology should be conducted on
the preserved organs and tissues of the
selected animals in the control and
high dose groups and all gross lesions.
These examinations should be extended
to animals of other dosage groups if
treatment-related changes are ob-
served in the high dose group.

(B) Detailed testicular
histopathological examination (e.g.,
using Bouin’s fixative, paraffin embed-
ding and transverse sections of 4-5 +m
thickness) should be conducted with
special emphasis on stages of sper-
matogenesis and histopathology inter-
stitial testicular cell structure. The
evaluation should identify treatment-
related effects such as retained
spermatids, missing germ cell layers or
types, multinucleated giant cells or
sloughing of spermatogenic cells into
the lumen (the specifications for the
evaluation are discussed in paragraph
(2)(2) of this section). Examination of
the intact epididymis should include
the caput, corpus, and cauda, which
can be accomplished by evaluation of a
longitudinal section. The epididymis
should be evaluated for leukocyte infil-
tration, change in prevalence of cell
types, aberrant cell types, and phago-
cytosis of sperm. Periodic acid-Schiff
(PAS) and hematoxylin staining may
be used for examination of the male re-
productive organs. Histopathological
examination of the ovary should detect
qualitative depletion of the primordial
follicle population.

(C) When a satellite group is used,
histopathology should be performed on
tissues and organs identified as show-
ing effects in the treated groups.

(g) Data and reporting—(1) Data. Indi-
vidual animal data should be provided.
Additionally, all data should be
summarised in tabular form, showing
for each test group the number of ani-
mals at the start of the test, the num-
ber of animals found dead during the
test or sacrificed for humane reasons,
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the time of any death or humane sac-
rifice, the number of fertile animals,
the number of pregnant females, the
number of animals showing signs of
toxicity, a description of the signs of
toxicity observed, including time of
onset, duration, and severity of any
toxic effects, the types of
histopathological changes, and all rel-
evant litter data.

(2) Evaluation of results. (i) The find-
ings of this toxicity study should be
evaluated in terms of the observed ef-
fects, necropsy and microscopic find-
ings. The evaluation will include the
relationship between the dose of the
test substance and the presence or ab-
sence, incidence and severity of abnor-
malities, including gross lesions, iden-
tified target organs, infertility, clin-
ical abnormalities, affected reproduc-
tive and litter performance, body
weight changes, effects on mortality
and any other toxic effects.

(ii) Because of the short period of
treatment of the male, the
histopathology of the testes and
epididymides must be considered along
with the fertility data, when assessing
male reproduction effects. The use of
historic control data on reproduction/
development (e.g. for litter size) where
available may also be useful as an aid
to the interpretation of the study.

(iii) When possible, numerical results
should be evaluated by an appropriate
and general acceptable statistical
method. The statistical methods
should be selected during the design of
the study. Due to the limited dimen-
sions of the study, statistical analysis
in the form of tests for ‘‘significance”

are of limited value for many
endpoints, especially reproductive
endpoints. Some of the most widely

used methods, especially parametric
tests for measures of central tendency,
are inappropriate. If statistical anal-
yses are used then the method chosen
should be appropriate for the distribu-
tion of the variable examined and be
selected prior to the start of the study.

(38) Test report. The test report must
include the following information:

(i) Test substance:

(A) Physical nature and, where rel-
evant, physicochemical properties.

(B) Identification data.
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(ii) Vehicle (if appropriate): Jus-
tification for choice of vehicle, if other
than water.

(iii) Test animals:

(A) Species/strain used.

(B) Number, age and sex of animals.

(C) Source, housing conditions, diet,
etc.

(D) Individual weights of animals at
the start of the test.

(iv) Test conditions:

(A) Rationale for dose level selection.

(B) Details of test substance formula-
tion/diet preparation, achieved con-
centration, stability and homogeneity
of the preparation.

(C) Details of the administration of
the test substance.

(D) Conversion from diet/drinking
water test substance concentration
(parts per mission (ppm)) to the actual
dose (mg/kg body weight/day), if appli-
cable.

(BE) Details of food and water quality.

(v) Results (toxic response data by
sex and dose):

(A) Time of death during the study or
whether animals survived to termi-
nation.

(B) Nature, severity and duration of
clinical observations (whether revers-
ible or not).

(C) Body weight/body weight change
data.

(D) Food consumption and water con-
sumption, if applicable.

(E) Sensory activity, grip strength
and motor activity assessments.

(F) Hematological tests with relevant
baseline values,

(G) Clinical biochemistry tests with
relevant baseline values.

(H) Effects on reproduction, includ-
ing information on mating/precoital in-
terval, fertility, fecundity and gesta-
tion duration.

(I) Effects on offspring, including
number of pups born (live and dead),
sex ratio, postnatal growth (pup
weights) and survival (litter size), gross
abnormalities and clinical observations
during lactation.

(J) Body weight at termination and
organ weight data for the parental ani-
mals.

(K) Necropsy data, including number
of implantations and number of
corpora lutea.
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(L) Calculations of pre- and
postimplantation loss.
(M) Detailed description of

histopathological findings.

(N) Statistical treatment of results,
where appropriate.

(vi) Discussion of results.

(vii) Conclusions.

(h) References. For additional back-
ground information on this test guide-
line, the following references should be
consulted. These references are avail-
able for inspection at the TSCA Non-
confidential Information Center, Rm.
NE-B607, Environmental Protection
Agency, 401 M St., NW., Washington,
DC, 12 noon to 4 p.m., Monday through
Friday, except legal holidays.
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§799.9370 TSCA
mental toxicity.

(a) Scope This section is intended to
meet the testing requirements under
section 4 of TSCA. This guideline for
developmental toxicity testing is de-
signed to provide general information
concerning the effects of exposure on
the pregnant test animal and on the
developing organism; this may include
death, structural abnormalities, or al-
tered growth and an assessment of ma-
ternal effects. For information on test-
ing for functional deficiencies and
other postnatal effects, the guidelines
for the two-generation reproductive
toxicity study and the developmental
neurotoxicity study should be con-
sulted.

(b) Source. The source material used
in developing this TSCA test guideline
is the OPPTS harmonized test guide-
line 870.3700 (February 1996 Public
Draft). This source is available at the
address in paragraph (h) of this section.

(c) Good laboratory practice standards.
The study shall be conducted in com-
pliance with 40 CFR Part 792—Good
Laboratory Practice Standards.

(d) Principle of the test method. The
test substance is administered to preg-
nant animals at least from implanta-
tion to one day prior to the expected
day of parturition. Shortly before the
expected date of delivery, the pregnant
females are terminated, the uterine
contents are examined, and the fetuses
are processed for visceral and skeletal
evaluation.

(e) Test procedures—(1) Animal selec-
tion—(i) Species and strain. It is rec-
ommended that testing be performed in
the most relevant species, and that lab-
oratory species and strains which are
commonly used in prenatal develop-
mental toxicity testing be employed.
The preferred rodent species is the rat

prenatal develop-
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and the preferred non-rodent species is
the rabbit.

(ii) Age. Young adult animals shall be
used.

(iii) Sex. Nulliparous female animals
shall be used at each dose level. Ani-
mals should be mated with males of the
same species and strain, avoiding the
mating of siblings, if parentage is
known. Day 0 in the test is the day on
which a vaginal plug and/or sperm are
observed in the rodent or that insemi-
nation is performed or observed in the
rabbit.

(iv) Number of animals. Each test and
control group shall contain a sufficient
number of animals to yield approxi-
mately 20 animals with implantation
sites at necropsy.

(2) Administration of test and control
substances—(i) Dose levels and dose selec-
tion. (A) At least three-dose levels and
a concurrent control shall be used.
Healthy animals shall be randomly as-
signed to the control and treatment
groups, in a manner which results in
comparable mean body weight values
among all groups. The dose levels
should be spaced to produce a grada-
tion of toxic effects. Unless limited by
the physical/chemical nature or bio-
logical properties of the test substance,
the highest dose shall be chosen with
the aim to induce some developmental
and/or maternal toxicity but not death
or severe suffering. In the case of ma-
ternal mortality, this should not be
more than approximately 10%. The in-
termediate dose levels should produce
minimal observable toxic effects. The
lowest dose level should not produce
any evidence of either maternal or de-
velopmental toxicity (i.e., the no-ob-
served-adverse-effect level, NOAEL) or
should be at or near the limit of detec-
tion for the most sensitive endpoint.
Two- or four-fold intervals are fre-
quently optimal for spacing the dose
levels, and the addition of a fourth test
group is often preferable to using very
large intervals (e.g., more than a factor
of 10) between dosages.

(B) It is desirable that additional in-
formation on metabolism and phar-
macokinetics of the test substance be
available to demonstrate the adequacy
of the dosing regimen. This informa-
tion should be available prior to test-
ing.
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