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§ 799.9370 TSCA prenatal develop-
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 
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 se-
lection. (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 
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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. 

(C) The highest dose tested need not 
exceed 1,000 mg/kg/day by oral or der-
mal administration, or 2 mg/L (or the 
maximum attainable concentration) by 
inhalation, unless potential human ex-
posure data indicate the need for high-
er doses. If a test performed at the 
limit dose level, using the procedures 
described for this study, produces no 
observable toxicity and if an effect 
would not be expected based upon data 
from structurally related compounds, 
then a full study using three-dose lev-
els may not be considered necessary. 

(ii) Control group. (A) A concurrent 
control group shall be used. This group 
shall be a sham-treated control group 
or a vehicle-control group if a vehicle 
is used in administering the test sub-
stance. 

(B) The vehicle control group should 
receive the vehicle in the highest vol-
ume used. 

(C) If a vehicle or other additive is 
used to facilitate dosing, consideration 
should be given to the following char-
acteristics: Effects on the absorption, 
distribution, metabolism, or retention 
of the test substance; effects on the 
chemical properties of the test sub-
stance which may alter its toxic char-
acteristics; and effects on the food or 
water consumption or the nutritional 
status of the animals. 

(iii) Route of administration. (A) The 
test substance or vehicle is usually ad-
ministered orally by intubation. 

(B) If another route of administra-
tion is used, for example, when the 
route of administration is based upon 
the principal route of potential human 

exposure, the tester shall provide jus-
tification and reasoning for its selec-
tion, and appropriate modifications 
may be necessary. Care should be 
taken to minimize stress on the mater-
nal animals. For materials adminis-
tered by inhalation, whole-body expo-
sure is preferable to nose-only exposure 
due to the stress of restraint required 
for nose-only exposure. 

(C) The test substance shall be ad-
ministered at approximately the same 
time each day. 

(D) When administered by gavage or 
dermal application, the dose to each 
animal shall be based on the most re-
cent individual body weight determina-
tion. 

(iv) Dosing schedule. At minimum, the 
test substance shall be administered 
daily from implantation to the day be-
fore cesarean section on the day prior 
to the expected day of parturition. Al-
ternatively, if preliminary studies do 
not indicate a high potential for 
preimplantation loss, treatment may 
be extended to include the entire pe-
riod of gestation, from fertilization to 
approximately 1 day prior to the ex-
pected day of termination. 

(f) Observation of animals—(1) Mater-
nal. (i) Each animal shall be observed 
at least once daily, considering the 
peak period of anticipated effects after 
dosing. Mortality, moribundity, perti-
nent behavioral changes, and all signs 
of overt toxicity shall be recorded at 
this cageside observation. In addition, 
thorough physical examinations shall 
be conducted at the same time mater-
nal body weights are recorded. 

(ii) Animals shall be weighed on day 
0, at termination, and at least at 3-day 
intervals during the dosing period. 

(iii) Food consumption shall be re-
corded on at least 3-day intervals, pref-
erably on days when body weights are 
recorded. 

(iv) (A) Females shall be terminated 
immediately prior to the expected day 
of delivery. 

(B) Females showing signs of abor-
tion or premature delivery prior to 
scheduled termination shall be killed 
and subjected to a thorough macro-
scopic examination. 

(v) At the time of termination or 
death during the study, the dam shall 
be examined macroscopically for any 

VerDate Aug<1,>2002 13:31 Aug 02, 2002 Jkt 197164 PO 00000 Frm 00364 Fmt 8010 Sfmt 8010 Y:\SGML\197164T.XXX pfrm15 PsN: 197164T



365

Environmental Protection Agency § 799.9370

structural abnormalities or patholog-
ical changes which may have influ-
enced the pregnancy. Evaluation of the 
dams during cesarean section and sub-
sequent fetal analyses should be con-
ducted without knowledge of treat-
ment group in order to minimize bias. 

(vi) (A) Immediately after termi-
nation or as soon as possible after 
death, the uteri shall be removed and 
the pregnancy status of the animals 
ascertained. Uteri that appear non-
gravid shall be further examined (e.g. 
by ammonium sulfide staining) to con-
firm the nonpregnant status. 

(B) Each gravid uterus (with cervix) 
shall be weighed. Gravid uterine 
weights should not be obtained from 
dead animals if autolysis or decomposi-
tion has occurred. 

(C) The number of corpora lutea shall 
be determined for pregnant animals. 

(D) The uterine contents shall be ex-
amined for embryonic or fetal deaths 
and the number of viable fetuses. The 
degree of resorption shall be described 
in order to help estimate the relative 
time of death of the conceptus. 

(2) Fetal. (i) The sex and body weight 
of each fetus shall be determined. 

(ii) Each fetus shall be examined for 
external anomalies. 

(iii) Fetuses shall be examined for 
skeletal and soft tissue anomalies (e.g. 
variations and malformations or other 
categories of anomalies as defined by 
the performing laboratory). 

(A) For rodents, approximately one-
half of each litter shall be prepared by 
standard techniques and examined for 
skeletal alterations, preferably bone 
and cartilage. The remainder shall be 
prepared and examined for soft tissue 
anomalies, using appropriate serial 
sectioning or gross dissection tech-
niques. It is also acceptable to examine 
all fetuses by careful dissection for soft 
tissue anomalies followed by an exam-
ination for skeletal anomalies. 

(B) For rabbits, all fetuses shall be 
examined for both soft tissue and skel-
etal alterations. The bodies of these 
fetuses should be evaluated by careful 
dissection for soft-tissue anomalies, 
followed by preparation and examina-
tion for skeletal anomalies. An ade-
quate evaluation of the internal struc-
tures of the head, including the eyes, 
brain, nasal passages, and tongue, 

should be conducted for at least half of 
the fetuses. 

(g) Data and reporting—(1) Treatment 
of results. Data shall be reported indi-
vidually and summarized in tabular 
form, showing for each test group the 
types of change and the number of 
dams, fetuses, and litters displaying 
each type of change. 

(2) Evaluation of study results. The fol-
lowing shall be provided: 

(i) Maternal and fetal test results, in-
cluding an evaluation of the relation-
ship, or lack thereof, between the expo-
sure of the animals to the test sub-
stance and the incidence and severity 
of all findings. 

(ii) Criteria used for categorizing 
fetal external, soft tissue, and skeletal 
anomalies. 

(iii) When appropriate, historical 
control data to enhance interpretation 
of study results. Historical data (on lit-
ter incidence and fetal incidence with-
in litter), when used, should be com-
piled, presented, and analyzed in an ap-
propriate and relevant manner. In 
order to justify its use as an analytical 
tool, information such as the dates of 
study conduct, the strain and source of 
the animals, and the vehicle and route 
of administration should be included. 

(iv) Statistical analysis of the study 
findings should include sufficient infor-
mation on the method of analysis, so 
that an independent reviewer/statisti-
cian can reevaluate and reconstruct 
the analysis. In the evaluation of study 
data, the litter should be considered 
the basic unit of analysis. 

(v) In any study which demonstrates 
an absence of toxic effects, further in-
vestigation to establish absorption and 
bioavailability of the test substance 
should be considered. 

(3) Test report. In addition to the re-
porting requirements as specified under 
40 CFR part 792, subpart J, the fol-
lowing specific information shall be re-
ported. Both individual and summary 
data should be presented. 

(i) Species and strain. 
(ii) Maternal toxic response data by 

dose, including but not limited to: 
(A) The number of animals at the 

start of the test, the number of ani-
mals surviving, the number pregnant, 
and the number aborting. 
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(B) Day of death during the study or 
whether animals survived to termi-
nation. 

(C) Day of observation of each abnor-
mal clinical sign and its subsequent 
course. 

(D) Body weight and body weight 
change data, including body weight 
change adjusted for gravid uterine 
weight. 

(E) Food consumption and, if applica-
ble, water consumption data. 

(F) Necropsy findings, including 
gravid uterine weight. 

(iii) Developmental endpoints by dose 
for litters with implants, including: 

(A) Corpora lutea counts. 
(B) Implantation data, number and 

percent of live and dead fetuses, and re-
sorptions (early and late). 

(C) Pre- and postimplantation loss 
calculations. 

(iv) Developmental endpoints by dose 
for litters with live fetuses, including: 

(A) Number and percent of live off-
spring. 

(B) Sex ratio. 
(C) Fetal body weight data, pref-

erably by sex and with sexes combined. 
(D) External, soft tissue, and skeletal 

malformation and variation data. The 
total number and percent of fetuses 
and litters with any external, soft tis-
sue, or skeletal alteration, as well as 
the types and incidences of individual 
anomalies, should be reported. 

(v) The numbers used in calculating 
all percentages or indices. 

(vi) Adequate statistical treatment of 
results. 

(vii) A copy of the study protocol and 
any amendments should be included. 

(h) References. For additional back-
ground information on this test guide-
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consulted. These references are avail-
able for inspection at the TSCA Non-
confidential Information Center, Rm. 
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DC, 12 noon to 4 p.m., Monday through 
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(1) Aliverti, V.L. et al. The extent of fetal 
ossification as an index of delayed develop-
ment in teratogenicity studies in the rat. 
Teratology. 20:237–242 (1979). 

(2) Barrow, M.V. and W.J. Taylor. A rapid 
method for detecting malformations in rat 
fetuses. Journal of Morphology 127:291–306 
(1969). 

(3) Burdi, A.R. Toluidine blue-alizarin red 
S staining of cartilage and bone in whole-
mount skeltons in vitro. Stain Technolology. 
40:45–48 (1965). 

(4) Edwards, J.A. Ed. Woolam,D.H.M. The 
external development of the rabbit and rat 
embryo. Vol. 3. Advances in Teratology (Aca-
demic, NY, 1968). 

(5) Fritz, H. Prenatal ossification in rab-
bits as indicative of fetal maturity. Tera-
tology. 11:313–320 (1974). 

(6) Fritz, H. and Hess, R. Ossification of the 
rat and mouse skeleton in the perinatal pe-
riod. Teratology. 3:331–338 (1970). 

(7) Gibson, J.P. et al. Use of the rabbit in 
teratogenicity studies. Toxicology and Ap-
plied Pharmacology. 9:398–408 (1966). 

(8) Inouye, M. Differential staining of car-
tilage and bone in fetal mouse skeleton by 
alcian blue and alizarin red S. Congenital 
Anomalies. 16(3):171–173 (1976). 

(9) Igarashi, E. et al. Frequence of sponta-
neous axial skeletal variations detected by 
the double staining technique for ossified 
and cartilaginous skeleton in rat fetuses. 
Congenital Anomalies. 32:381–391 (1992). 

(10) Kimmel, C.A. et al. Skeletal develop-
ment following heat exposure in the rat. Ter-
atology. 47:229–242 (1993). 

(11) Kimmel, C.A. and Francis, E.Z. Pro-
ceedings of the workshop on the accept-
ability and interpretation of dermal develop-
mental toxicity studies. Fundamental and 
Applied Toxicology. 14:386–398 (1990). 

(12) Kimmel, C.A. and C. Trammell. A rapid 
procedure for routine double staining of car-
tilage and bone in fetal and adult animals. 
Stain Technology. 56:271–273 (1981). 

(13) Kimmel, C.A. and Wilson, J.G. Skeletal 
deviation in rats: malformations or vari-
ations? Teratology. 8:309–316 (1973). 

(14) Marr, M.C. et al. Comparison of single 
and double staining for evaluation of skel-
etal development: the effects of ethylene gly-
col (EG) in CD rats. Teratology. 37:476 (1988). 

(15) Marr, M.C. et al. Developmental stages 
of the CD (Sprague-Dawley) rat skeleton 
after maternal exposure to ethylene glycol. 
Teratology. 46:169–181 (1992). 

(16) McLeod, M.J. Differential staining of 
cartilage and bone in whole mouse fetuses by 
Alcian blue and alizarin red S. Teratology. 
22:299–301 (1980). 

(17) Monie, I.W. et al. Dissection procedures 
for rat fetuses permitting alizarin red stain-
ing of skeleton and histological study of 
viscera. Supplement to Teratology Workshop 
Manual. pp. 163–173 (1965). 

(18) Organisation for Economic Co-oper-
ation and Development, No. 414: 
Teratogenicity, Guideline for Testing of 
Chemicals. [C(83)44 (Final)] (1983). 

(19) Salewski (Koeln), V.E. 
Faerbermethode zum makroskopischen 
nachweis von implantations stellen am uter-
us der ratte. Naunyn-Schmeidebergs Archiv für 

VerDate Aug<1,>2002 13:31 Aug 02, 2002 Jkt 197164 PO 00000 Frm 00366 Fmt 8010 Sfmt 8010 Y:\SGML\197164T.XXX pfrm15 PsN: 197164T



367

Environmental Protection Agency § 799.9380

Pharmakologie und Experimentelle Pathologie. 
247:367 (1964). 

(20) Spark, C. and Dawson,A.B. The order 
and time of appearance of centers of ossifica-
tion in the fore and hind limbs of the albino 
rat, with special reference to the possible in-
fluence of the sex factor. American Journal of 
Anatomy. 41:411–445 (1928). 

(21) Staples, R.E. Detection of visceral al-
terations in mammalian fetuses. Teratology. 
9(3):A37–A38 (1974). 

(22) Staples, R.E. and Schnell, V.L. Refine-
ments in rapid clearing technique in the 
KOH—alizarin red S method for fetal bone. 
Stain Technology. 39:61–63 (1964). 

(23) Strong, R.M. The order time and rate 
of ossification of the albino rat (mus 
norvegicus albinus) skeleton. American Journal 
of Anatomy. 36: 313–355 (1928). 

(24) Stuckhardt, J.L. and Poppe, S.M. 
Fresh visceral examination of rat and rabbit 
fetuses used in teratogenicity testing. 
Teratogenesis, Carcinogenesis, and 
Mutagenesis. 4:181–188 (1984). 

(25) Van Julsingha, E.B. and Bennett,C.G. 
Eds. Neubert, D., Merker, H.J., and 
Kwasigroch, T.E. A dissecting procedure for 
the detection of anomalies in the rabbit foe-
tal head. Methods in Prenatal Toxicology (Uni-
versity of Chicago, Chicago, IL, 1977) pp. 126–
144. 

(26) Whitaker, J. and Dix, D.M. Double-
staining for rat foetus skeletons in terato-
logical studies. Laboratory Animals. 13:309–310 
(1979). 

(27) Wilson, J.G. Eds. Wilson, J.G. and 
Warkany, J. Embryological considerations 
in teratology. Teratology: Principles and Tech-
niques (University of Chicago, Chicago, IL, 
1965) pp. 251–277.

§ 799.9380 TSCA reproduction and fer-
tility effects. 

(a) Scope. This section is intended to 
meet the testing requirements under 
section 4 of the TSCA. This section is 
for two-generation reproduction test-
ing and is designed to provide general 
information concerning the effects of a 
test substance on the integrity and 
performance of the male and female re-
productive systems, including gonadal 
function, the estrous cycle, mating be-
havior, conception, gestation, parturi-
tion, lactation, and weaning, and on 
the growth and development of the off-
spring. The study may also provide in-
formation about the effects of the test 
substance on neonatal morbidity, mor-
tality, target organs in the offspring, 
and preliminary data on prenatal and 
postnatal developmental toxicity and 
serve as a guide for subsequent tests. 
Additionally, since the study design in-

cludes in utero as well as postnatal ex-
posure, this study provides the oppor-
tunity to examine the susceptibility of 
the immature/neonatal animal. 

(b) Source. The source material used 
in developing this TSCA test guideline 
is the OPPTS harmonized test guide-
line 870.3800 (February 1996 Public 
Draft). This source is available at the 
address in paragraph (g) 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 pa-
rental (P) animals prior to and during 
their mating, during the resultant 
pregnancies, and through the weaning 
of their F1 offspring. The substance is 
then administered to selected F1 off-
spring during their growth into adult-
hood, mating, and production of an F2 
generation, until the F2 generation is 
weaned. 

(e) Test procedures—(1) Animal selec-
tion—(i) Species and strain. The rat is 
the most commonly used species for 
testing. If another mammalian species 
is used, the tester shall provide jus-
tification/reasoning for its selection, 
and appropriate modifications will be 
necessary. Healthy parental animals, 
which have been acclimated to labora-
tory conditions for at least 5 days and 
have not been subjected to previous ex-
perimental procedures, should be used. 
Strains of low fecundity shall not be 
used. 

(ii) Age. Parental (P) animals shall be 
5 to 9 weeks old at the start of dosing. 
The animals of all test groups should 
be of uniform weight, age, and parity 
as nearly as practicable, and should be 
representative of the species and strain 
under study. 

(iii) Sex. (A) For an adequate assess-
ment of fertility, both males and fe-
males shall be studied. 

(B) The females shall be nulliparous 
and nonpregnant. 

(iv) Number of animals. Each control 
group shall contain a sufficient number 
of mating pairs to yield approximately 
20 pregnant females. Each test group 
shall contain a similar number of mat-
ing pairs. 
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