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Standard Test Method for
. . . . . 1
Assessing Developmental Toxicity in Rats and Rabbits
This standard is issued under the fixed designation E 1483; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.
1. Scope 3.1.1 For definitions of terms used in this test method, see

1.1 This test method is designed to assess the potential of Eerminology E 609 and E 943.
pesticide or chemical to present a hazard to the unborn arising 3-1.2 developmental toxiciey-the property of a test sub-
from exposure of the maternal animal during pregnancy. stance that causes in utero death, structural or functional
1.2 This test method assumes that the user is knowledgeal@@normalities (teratogenic), or growth retardation during the
in animal toxicology and related pertinent areas, and it relie9eriod of fetal development. To assess that property, the test
heavily on the judgment of the evaluator. substance is administered to the maternal animal during the
1.3 The values stated in Sl units are to be regarded as tfe€riod of major organogenesis.
standard. The values given in parentheses are for mformanom Summary of Test Method

only.
1)_/4 This standard does not purport to address all of the 4.1 Rats and rabbits have been used extensively as animal

safety concemns, if any, associated with its use. It is thénodels to determine whether a test substance is potentially
responsibility of the user of this standard to establish appro-Na@zardous to the developing fetus. The use of two species is
priate safety and health practices and determine the appncadeswable because of differences in maternal and fetal metabo-

bility of regulatory limitations prior to useFor specific hazard iSM, placental barriers, and chemical absorption.

statements, see Section 6. 4.2 The test substance is administered in graded doses to
groups of pregnant animals from the time of embryonic
2. Referenced Documents implantation through the period during which major organ
2.1 ASTM Standards: systems are formed. At least 20 pregnant rats and 12 pregnant
E 609 Terminology Relating to Pesticides rabbits are required for each of the three test groups and the
E 943 Terminology Relating to Biological Effects and En- cOntrol group. _ _
vironmental Fat 4.3 A pilot study is conducted to establish the three dose
2.2 Federal Standards: levels for the full study.

Title 40, Code of Federal Regulations (CFR), Environmen- 4.4 On Day 20 of gestation for rats and Day 29 for rabbits,
tal Protection Agency, Subchapter E, Pesticide Programdhe pregnant females are sacrificed, the uteri are removed, and
Part 160, Good Laboratory Practice Standards the contents are examined for embryonic or fetal deaths and

Title 21, Code of Federal Regulations (CFR), Food andive fetuses. Collected fetuses are weighed, measured, tagged,
Drug Administration, Part 58, Good Laboratory Practice@nd sacrificed in preparation for complete examination.
for Nonclinical Studie® 4.5 If a limit test at an exposure of least 1000 mg/kg body

Title 40, Code of Federal Regulation (CFR), Toxic Sub-Weight produces no observable toxicity, a full study using three
stance Control Act, Part 792, Good Laboratory Practice0S€ levels might not be necessary.

Standard$ 5. Significance and Use
3. Terminology 5.1 In the assessment and evaluation of the toxic character-
3.1 Definitions: istics of a chemical, determination of the potential develop-

mental toxicity is significant.
5.2 This test method is intended to permit the determination
1 This test method is under the jurisdiction of ASTM Committee E35 on Of a no-observed-effect level and the potential hazard to the

Pesticides and is the direct responsibility of Subcommittee E35.26 on Safety to Mafynborn that may arise from exposure of the pregnant organism
Current edition approved June 15, 1992. Published August 1992.

2 Annual Book of ASTM Standardeol 11.05. during gestation.
3 Available from U.S. Government Printing Office, Superintendent of Docu-
ments, Washington, DC 20402.
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6. Hazards 8.4 Pilot Study—To establish dose levels for a full devel-

6.1 Contact with all test substances and solutions should b@Pmental toxicity study, a pilot study must be performed for
minimized with appropriate protective clothing, gloves, eye€ach test substance.
protection, etc. The use of fume hoods and increased ventila- 8.4.1 At least 36 female rats, mated as described, should be
tion in test rooms is necessary when handling volatile subdistributed randomly among five treatment groups and one
stances. Information on acute mammalian toxicity and specidlegative control. In the case of oral administration, doses for
handling procedures for all chemicals and products to be usg@ie five treatment groups should be chosen as arithmetic
should be known before this test method is employed. fractions of the oral LI3, for the test substance. The negative

6.2 The disposal of excess test substance, solutions, dieg@ntrol group will receive diluent vehicle at a volume approxi-
excreta, and treated animals should be performed with considiating that of the highest dose group. Alternately, compound
eration for health and environmental safety, and in accordand@ay be administered by the dermal or inhalation route if either
with all federal, state, and local regulations. is the only expected mode of human exposure. Follow the

- dosing (8.7), observation (8.8), and necropsy (8.9) procedures.

7. Facilities 8.5 Limit Test—If a test at an oral exposure of at least 1000

7.1 No precise physical requirements concerning animalfng/kg body weight, using the procedures described for this
are set forth. However, the animal facility shall meet thestudy, produces no observable developmental toxicity, a full
established standard that may be required by law or regulastudy using three dose levels might not be necessary.

tions. It is desirable that the animal facilities meet the guide- g g pose Groups-Base the three dose levels on the results
lines suggested by the Institute of Laboratory Resources Gkt the pilot study. The highest dose group should be sufficient
facilities that have been approved by such organizations as thg produce some observable maternal toxicity while causing no
American Association for Accreditation of Laboratory Animal ore than 10 % maternal deaths. The lowest dose group must
Care (AAALAC). produce no observable maternal or fetal toxicity and, ideally,
8. Procedure for Rat Studies should be no less than one-tenth of the high dose. A mid level

8.1 Ani - should also be selected, and it should be approximately
-1 Animals—Virgin, sexually mature rats should be used to ne-half of the high dose. A negative control group must be run
produce pregnancies. The Sprague-Dawley (COBS/CD) rat 2 | , ﬁ h h g group h |
an example of a strain frequently used. The rats shall underg%oncurre_nty with the three treatment groups. The contro
L : roup will usually receive diluent vehicle only at a volume
an acclimation period of no less than 14 days before studg imating that of the hiah d
startup. In no case should rats be less than 9 weeks or olggPProximating that ot the high dose 9“’9"_’-
than 12 weeks of age when mating commences. _ 8.6.1 Randomly place at least 25 positively mated females
8.2 Environment-House test and control rats individually "M €&ch of the four groups. _ _
in all metal cages designed to hold laboratory rats. These cages8:7 Dosing—Dose the mated females with the appropriate
should provide for proper water and food consumption. MainJnaterials, starting on their sixth day of gestation (Day 6).
tain all rats in a temperature-, humidity-, and light-controlled Continue the dosing once per day, at the same time each day,
room. The conditions should be 18 to 26°C (64.4 to 78.8°F) fothrough Day 15 of gestation. Unless indicated otherwise in an
temperature, 40 to 70 % for humidity, and a 12-h light, 12-happroved study plan, dosing will be accomplished by oral
dark lighting cycle. gavage. palculate_ daily doses based on Fhe |nd|V|du_aI fema[e’s
8.3 Mating Procedure—For mating purposes, house rats body weight obtained on Day 6. Th_e daily doses will remain
together, with one male and one female per cage. The mornirgPnstant throughout the dosing period.
following the initiation of cohabitation, check the cage pads for 8.8 Observations-Observe all rats grossly at least once per
the presence of sperm plugs. The finding of a plug(s) under gay. Record signs of toxicity as they are observed, including
cage shall be construed as a positive mating. That day is théhe time of onset, degree, and duration. Record the individual
designated as that female’s Day “0” of gestation. (A secondody weight for all mated females on Day 0, 6, 10, 13, 16, and
mating option is housing two females per male, with vaginal20 of gestation. Monitor the food consumption for each test
smear observations required.) Each positively mated femal@nimal by weighing and refilling the feed containers on those
will then be randomly assigned to a dose group and housedays that the mated females are weighed. Both “off” and “on”
individually as above. Cage cards shall convey the damveights should be recorded. Record anorexic rats and decide
number, day of mating, dose group, mating group, and day divhether the animals should remain in the study. Any female
sacrifice. Change the cage pads daily during the matinghat is found dead, moribund, or aborts a litter shall be
procedure. As positively mated females are removed from theuthanized, if living, and subjected to a complete gross
males, replace them with virgin females. Continue this procen€cropsy.
dure until all dose groups have been filled with an appropriate 8.9 Necropsy—On Day 20 of gestation, sacrifice each fe-
number of animals. Mating groups should contain no moremale, in turn, by CQ inhalation or other humane means.
animals than make it possible to maintain a manageabl®emove the gravid uterus and weigh, after which record the
number of fetal exams on any given sacrifice day. When altounts and location of corpora lutea, implantations, resorp-
dose groups have been filled, sacrifice all males, excedsons, and dead and live fetuses. Assign the fetuses an arbitrary
non-mated females, and excess mated females hyi@@ala- number starting at the upper right uterine horn and continuing
tion or other humane means, and discard them in the apprae the upper left horn. After opening the uterus, each viable

priate manner. fetus will then be removed, examine3svEimentsnd
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