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A private edition of an introduction to reproductive and developmental toxicity studies

Makoto Usami’, Katsuyoshi Mitsunaga*

Here, we express our opinions on reproductive and developmental toxicity studies with respect to

test guidelines, data property, study preciseness, study reliability, and a future observation system.

This is based on our experiences in working in research, and as study personnel, study director,

GLP inspector, GLP evaluation committee member, and expert examination committee member.

Developmental toxicity testing guidelines with prolonged administration periods are problematic. Some

data characteristics of reproductive and developmental toxicity studies, such as birth index, should be

treated according to their properties. The preciseness of some reproductive and developmental toxicity

study data can be improved in simple ways. During the evaluation of reproductive and developmental

toxicity studies, it should be considered that GLP assures study reliability as far as final reports. A

rapid and reliable fetal-observation system will be devised in the near future.
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Fig. 1. Problematic extended administration period in
developmental toxicity studies

(A) Administration periods in developmental toxicity
testing guidelines in rats. (B) The incidence of indium-
caused fetal malformations showing susceptibility to
developmental toxicants during pregnancy. Indium (0.4
mg/kg body weight) was injected into rats at pregnancy
day 9, 10, or 11, and their fetuses were examined at day
20.(C) Incidence of indium-caused fetal malformations
showing the threshold of teratogenicity. Indium was
intravenously injected into pregnant rats at day 10 and
their fetuses were examined at day 20.(D) A simplified
image of the relationship between blood level and
toxic thresholds in developmental toxicity studies.
An equal amount of an imaginary test chemical was
administered once daily during the administration
period in accordance with the guidelines. Threshold
and susceptibility to maternal toxicity (rectangle) and
teratogenicity (ellipse) are indicated.
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Fig. 2. Analysis of birth index

Data from the same single litter are presented as
birth index (number of live newborns/number of
implantation sites X 100) and postimplantation loss
(100 - birth index) . (A) Histogram of birth index and
its corresponding normal distribution. (B) Histogram
of postimplantation loss and its corresponding Poisson
distribution.
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Fig. 3. Scope of study documents assured by GLP
Arrows indicate the flow of information. Dashed lines
indicate that quality is not assured by GLP.
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