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Chaetochromin (Sekita et al. 1980), bis(naphthodihydro-
pyran-4-one) , is a recently isolated polyphenolic
mycotoxin produced by several species of Chaetomium
(Udagawa et al. 1979; Udagawa 1980). A screening test
of the toxin on HeLa cells in culture reveals a potent
cytotoxicity {(Sekita et al. 1981). According to our
recent studies (Ohtsubo 1980; Ohtsubo 1982), the toxin
induces delayed liver injuries, bone marrow aplasia and
atrophy of lymphatic tissues in mice. Feeding of the
moldy rice of C. gracile which produces only chaeto-
chromin also leads to the same changes at concentration
of 30 ppm (Ohtsubo 1982). But with lower dosages of 10
ppm, no noticeable pathological or hematological
changes were observed after one year of feeding
(unpublished result). Since many mycotoxins cause
embryotoxic and teratogenic effect (Hayes 1981), we
examined the effects of this toxin on the pregnant mice
and their embryos.

MATERIALS AND METHODS

Moldy rice was prepared and supplied by Drs. H. Kurata
and F. Sakabe of National Institute of Hygenic Sciences.
The moldy rice containing 2900 ppm chaetochromin
(assayed by Dr. S. Sekita, National Institute of
Hygenic Sciences) was mixed in the standard animal feed
(CRF-1, Oriental Yeast Co. Ltd., Tokyo) to prepare
pellets. The final concentrations of the toxin in the
pellet were adjusted to 30 and 10 ppm.

Male and female mice of ICR strain were purchased from
Shizuoka Agricultural Cooperative Association for
Laboratory Animals (Hamamatsu, Japan). Animals were
housed in plastic cages (4 to 5 mice/cage in preexperi-
mental period and during pregnancy, 1 male and 2
females while mating) in a room designed to control

temperature at 23%1°C, relative humidity at 55#5% and
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12 hr light cycle. Laboratory animal chow (CRF-1) and
tap water were available ad libitum. The virgin
females aged 8 weeks were palred overnight with males.
The day on which a vaginal plug or sperms in the
vaginal smears were detected was designated as day 0 of
gestation. Fertilized females were randomly assigned
to one of the four dose groups or control group (Table
1).

Pregnant mice were given experimental diet from day O
to sacrifice on day 18, or from day 7 to 9 or from day
10 to 12 of gestation. Dams were weighed every morning
and sacrificed by cervical dislocation on day 18 of
gestation. On exposing the uterus, number of total
implantations, resorptions and live or dead fetuses was
recorded. Live fetuses were inspected for external
malformations and then weighed. After fixation with
10% formalin or 95% ethanol, they were evenly divided
into two groups for visceral observation by razor
sectioning and for skeletal observation by staining
with Alizarin red S. One or 2 fetuses from each litter
were examined histologically. Maternal organs were
also weighed and examined histologically.

RESULTS AND DISCUSSION

Fed with diet containing chaetochromin at 10 or 30 ppm
throughout the course of pregnancy, the body weights of
the fetuses were significantly reduced (p<0.05 and
p<0.01, respectively, by Student's t-test). 1In the
group of 0-18 day feeding at the higher dose, there was
a significant (p<0.001, chi square-test) increase of
late resorptions (fetal death after the formation of
the placenta) and a significant (p<0.005, chi square-
test) decrease in the number of living fetuses. No
increase in death or resorption rate in the early stage
was observed. However, chaetochromin induced malfor-
mation in the fetuses of this group.

As the major malformation, exencephaly was observed in
10 out of 97 living fetuses from the dams given diet
containing 30 ppm chaetochromin for 18 days. Two of 10
anomalous fetuses had open eye lids and the other 2 had
agnathia. The occurrence of exencephaly was of signif-
icantly high rate by Fischer's direct probability test
(p<0.005). All fetuses with exencephaly had excess,
blood-tinged, amniotic fluid. 1In the coronal plane by
the razor sectioning, the diencephalon was protruded
over the telencephalon. The roof of the fourth
ventricle was connected with the skin of the temporal
area. The hemispheres enclosed the lateral ventricles
while the choroid plexuses were displaced dorsally or
laterally. Histologically, the capillaries were
proliferated scatteringly in the protruded brain
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accompanied with degeneration and hemorrhage. In the
skeletal observation, the fetuses with exencephaly were
defective of the frontal, parietal, interparietal and
supraoccipital bones. In the case. of exencephaly with
agnathia, the mandibula was defective in addition to
the above described skull defects.

In both groups of short term feeding with the higher
dose, no major malformation was found. As a minor
variation, however, the lumbar ribs were increased in
the 7-9 day feeding group (14.3%) and the 10-12 day
group (13.0%), compared with the control group (4.7%).

There was no significant difference between control and
experimental animals in the pattern of maternal weight
gain during pregnancy, the organ weights and histologi-
cal findings. Histological examination of the dams
revealed a slight to moderate increase of mitosis in
the liver cells of the animals in all experimental
groups.

Thus, presently tested mycotoxin, chaetochromin,
induced exencephaly in about 10% of the fetuses by
feeding diet containing 30 ppm of the toxin from 0 to
18 pregnant days. The critical period for the develop-
ment of exencephaly, a relatively common ancomaly
induced by many chemicals, agnathia ‘and open eye lids
is the day 7-8 of pregnancy (Murakami et al. 1968).

In the present study, however, malformations and late
resorptions were not induced in the group provided for
a short-term including the critical period, probably
due to the slow-acting nature of chaetochromin (Ohtsubo
1982). This was also reflected in the fact that
incidence of fetal absorption was more fregquent in the
later stage even by continuous feeding. Further
investigations are necessary to clarify the more direct
effects of the toxin when administered in the critical
period.

In the DDD strain (An inbred strain of albino mouse
established at the Institute of Medical Science, the
University of Tokyo) of mice fed 30 ppm chaetochromin,
the body weight loss was marked in the first week of
administration. The typical hepatic lesion and bone
marrow damage developed in the second week and later.
In this stage leukopenia and decreased number of
nucleated cells in the bone marrow were marked (Ohtsubo
1982). Even with the high dose of 200mg/kg b.w. of
purified chaetochromin, administered by gavage in DMSO,
the DDD strain of mice were unaffected until third day,
when low activity, loss of glossiness of the hair and
anorexia appeared and the body weight fell rapidly
thereafter (Ohtsubo 1980). Consequently, divided doses
of 30 ppm, or 4mg/kg b.w./day for consecutive 7 or 8
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days (upto the day of critical period for exencephaly)
seemed to have been necessary to induce fetal damage.
It is noticeable that the histological findings of
maternal organs are not so severe as reported previous-
ly in nonpregnant animals, possibly because of the
difference of the mouse strain. Additionally,
degradation of the toxin during feed preservation for
about a year has been minimum by chemical analysis

(Dr. S. Natori, personal communication).
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