Experientia 40 (1984), Birkhiuscr Verlag, CH-4010 Basel/Switzerland 277

Egg pigment is accumulated in the tadpole’s brain
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Summary. Four different crosses with wild-type and albino mutants of Xenopus laevis show 1. that the occurrence of the
pigmented cell clusters in the tadpole’s brain is independent of the presence of pigmentation of the body and 2. that there
is a strict correlation between a pigmentation of the egg and the appearance of pigmented cells in the brain of the develop-

ing larva. The data strongly support the idea that the egg pigment appears in the brain later in development.

In a tadpole of Xenopus there are conspicuous darkly
pigmented clusters of cells floating in the brain cavities.
They are visible in a living animal when inspected with a
stereomicroscope (fig. 1) and can also be examined on cut
slices (fig.2). They occur in other anuran species and seem
to be common in the tadpoles®. Nevertheless, up to the
present a reasonable explanation of their origin and func-
tions has not yet been provided®. The supposition has been
made that they are melanophores circulating in the cere-
bro-spinal fluid® since they appear as early as the other
melanophores in the developing tadpole, about stage
33/34%. Moreover, as in the melanophores, their content of
melanin increases with age. Morphological data indicate,
however, that the cells that build the clusters cannot be

melanophores™*. 1t has been shown by electron microsco-
py that they contain exclusively spherical melanosomes of
uniform size (0.6-1.1 um). while the melanophores of the
same animal are filled in addition with smaller, usually
elongated. newly-formed pigment granules®. Spherical
melanosomes are characteristic in the cytoplasm of the
egg'’. It has been previously supposed” that the egg mela-
nin, which is distributed among the cells of the tadpole’s
body, is next discharged (mainly from the ectodermal
tissues) into the external space'*'. Since the deposits of
free melanosomes in the enclosed neural tube lumen in-
crease with age, the clusters under observation were sup-
posed to be aggregates of scavenger cells that keep the
cerebro-spinal fluid free of the excreted melanosomes™s,
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This assumption has also been supported by experimental
data'®'23 which indicate that the cells under observation
maintain their pigmentation in the tadpoles in which the
melanization had been blocked with phenylthiourea
(PTU)"*">. It has also been shown by electron microscopy
that the pigmented clusters increase their content of mela-
nin granules by engulfing the free melanosomes?,

The breeding experiment reported in the present paper
strongly supports the idea that the clusters accumulate
pigment of egg origin. 4 groups of tadpoles were under
observation. Each contained about 300 individuals anesthe-
tized with MS 222 and observed by stereomicroscope
between the developmental stages 39 and 46. The tadpoles
were obtained by crossing parental toads of various geno-
types: wild-type, periodic albino mutants and their hybrids
(fig.3). The pigmented clusters occurred exclusively in
those tadpoles which were reared from pigmented eggs
(fig.3, a and d), e.g. in the offspring of both wild-type
parents (& +/+ x 2+/+). On the other hand they have
never been observed in the homozygote periodic albino
tadpoles (aP/aP) obtained by crossing both homozygote

Figure 1. Albino tadpole at stage 51, displaying the presence of
pigmented clusters in the brain ventricle (arrow). t, tail; a, ab-
domen; b, brain; e, eye; n, nostril.
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parents of the same genotype (& aP/aPx ¢ aP/aP), which
produced pigmentless eggs (fig.3, b). Similarly, no pig-
mented cells in the cerebro-spinal fluid were observed by
Eppig and Dumont' in the tadpoles of Xenopus reared
from pigmentless eggs produced by inhibition of melanogen-
esis during oocyte maturation. What is more, the pigment-
ed clusters never appeared in the present experiments
within the brains of the heterozygote tadpoles which were
reared from pigmentless eggs obtained from a wild-type
father and homozygote periodic albino mother (CR
+ X ¢ aP/aP), although normal pigmentation of the body
and typical melanophores developed in such heterozygote
tadpoles (aP/+) (fig.3, c). Furthermore, the backcross
performed with homozygote periodic albino male and
heterozygote darkly pigmented female (3 aP/aPx § aP/ +)
resulted in obtaining all darkly pigmented eggs, half of

Figure 2. Cross-section of the brain of Xenopus tadpole at stage 42.
Paraffin-wax slice stained with hematoxylin-eosin. Pigmented clus-
ter (c) is visible within the lumen of the ventricle (v) of the brain
(b). sk, skin of the head. Bar 50 um.
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which (of aP/aP genotype) gave rise to non-pigmented
tadpoles which contained pigmented clusters in their brains
(fig.3, d). No wild-type pigmentation occurred in those
tadpoles other than that of egg origin.

Since presumably the same mechanism of egg pigment
accumulation in the brain cavity occurs also in the wild-
type tadpoles, it has been concluded that in all tadpoles in
which the clusters occur, the clusters are composed of
melanophages that accumulate the egg melanosomes.
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