Rabbits injected with homologous
rabbit ribosomes developed similar
hematological, pathological, and sero-
logical changes after the 69th day.
Rabt ‘ts given serum from these animals
demc strated the same phenomena as
the recipients of anti-rat ribosome serum.

Tolerance should have been acquired
by these animals to antigens of ribo-
somes, erythrocytes, leukocytes, and
serum proteins. All of them are con-
stantly present in large amounts and are
available to immunologically competent
cells and they can not therefore be
classified as foreign antigens. These
results therefore seem to warrant the
claim of having achieved true auto-
immunization. Reproduction of sim... ..
pathology in animals receiving serum or
gamma globulin fractions containing
autoantibodies provided evidence of a
causal role for the circulating antibodies.

Antibodies for ribosomes, yeast, sol-
uble RNA (10), and ribosomal protein
(11) were demonstrable in anti ribo-
»some serum and by skin tests. A rela-
tionship between antibodies for ribo-
somes, soluble RN A, and autoantibodies
was shown by absorption.' Inhibition
tests indicated their specificity was for
nucleotides, nucleosides, and bases, sug-
gested that the mechanism of this auto-
immunization involved these structures.
Support for this theory was obtained
from preliminary results with rabbits
injected with soluble RNA in adjuvant,
who developed practically all the aspects
of animals immunized with ribosomes,
while animals injected with ribosomal
protein had few of the changes, and
'their sera reacted minimally with ribo-
somes. Rat liver nuclei stimulated pro-
duction of antibodies to nuclei but no
autoimmunization. Autoimmune human
disease may possibly represent a re-
sponse to nucleotides and nucleosides
of viral or bacterial nucleic acids or to
nucleic acids released from tissue under
conditions, which perhaps like adjuvant,
allow preservation of these configura-
tions as antigens (12).
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Pigment Effector Cells
in a Cnidarian

Abstract. Chromatophore complexes are
described in the siphonophore Nanomia
cara. The dispersion and concentration of
pigment are related to variation in light
intensity and do not appear to be endog-
enously influenced. The pigment, pos-
sibly an ommochrome, has an absorption
maximum at 465 to 470 mu.

Color change in animals is brought
about by movement of pigment in spe-
cialized effector cells, the chromato-
phores. Five groups of animals, namely,
echinoderms, annelids, mollusks, crus-
taceans, and vertebrates, are well
known to possess this capacity (I); an-
other case, generally overlooked, is that
of certain Ctenophora (2). I 'am now
able to report the occurrence of pig-
ment effector cells in a member of the
phylum Cnidaria, the siphonophore
Nanomia cara.

Patches of pigment have often been
described in physonectid siphonophores
and in the case of Nanomia spp. the
distribution of pigment is held to have
taxonomic value (3). It has always been
supposed that this pigment is immo-
bile. Observations at the Friday Harbor
Laboratories of the University of Wash-
ington in June 1961 showed, however,
that the appearance of the patches
changes in response to changes in light
intensity (Fig. 1). During the day the
pigment is dispersed and wide, often
reticular, and patches of scarlet are
visible to the naked eye; at night the
pigment is concentrated into compact,
plum-colored masses. A specimen with
dispersed pigment, when placed in the
dark, shows the fully concentrated con-
dition within 45 minutes. Redispersion
on exposure to subdued daylight takes

place in about the same period. Strong
light, such as the spot of a microscope
lamp, brings about some degree of con-
centration. It is not known whether
there is any form of endogenous control
over the movement of pigment, but on
various grounds this seems unlikely.
Chromatophores kept in dim light,
showing the partially dispersed condi-
tion, were exposed for 30 minutes to
epinephrine (1 part in 10°) and acetyl-
choline (1 part in 2 X 10*), but no
tendency to dispersion or concentration
was detected in either case.

The patches vary in size. The small
patches covering the male gonophores
are probably single chromatophores.
Larger patches such as those on either
side of the velum in the nectophores
are multicellular or syncytial complexes
(“chromatosomes,” 4) representing up
to 20 or 30 cells. The cells occupy an
intraepithelial position within the ecto-
derm. Study of living material and of
FWA-fixed ester-wax sections cut at
5 p and stained with iron haematoxylin,
reveals no cell membranes separating
nuclei in the complex, but proof of
syncytial organization will have to
await studies with the electron micro-
scope.

In color, the pigment resembles some
carotenes and carotenoproteins but it

Chromatophore complexes (ch)
on either side of velum (v). 4, pigment

Fig. 1.

dispersed. B, same specimen, after 25
minutes in dark. C, another specimen,
pigment fully concentrated.
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is insoluble in lipid solvents, even after
heat denaturation. It is extracted rapid-
ly by IN.HCIl, formic acid, and am-
monia solutions down to 5 percent,
but it is stable in neutral aqueous media
with the exception of strong oxidizing
and reducing agents, which cause fad-
ing. Generally, these reactions suggest
an ommochrome or related substance
(5). Tests on paraffin sections, how-
ever, show no redox-reversible color
change such as the changes that char-
acterize many (but not all) ommo-
chromes. Fluorescence tests have not
been carried out. The extract in HCI
is stable and shows a single absorption
maximum at 465 to 470 mp. It may be
noted that ommochromes occur in the
eyes of planktonic crustacea on which
Nanomia feeds. Orange-and-red pig-
ment is often seen in food undergoing
digestion and in waste matter ejected
from the palpons, and it is possible
that the pigment in the chromatophores
is derived from that in the food.

The ecological significance of the
chromatophores is uncertain. Nanomia
is bioluminescent, and the regions emit-
ting light are distributed in the necto-
phores and possibly elsewhere in a pat-
tern resembling the color pattern by
day. However, there is no evidence of
functional connection between the two
systems. It can be shown that Nanomia
is phototropic, responding to light by
swimming, but again the distribution of
photosensitive areas involved in the
swimming response does not follow
chromatophore distribution. Whatever
the significance of the color change it-
self, the distribution of the patches of
pigment strongly suggests a form of dis-
ruptive coloration. When the chromato-
phores are dispersed the outline of the
siphonophore is broken up into scat-
tered pinpoints and patches of color,
resembling a cloud of plankton. At
night, the scattered sites of light emis-
sion give the same effect, at any rate to
the human eye (6).
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Bovine Thyroid Iodine-131
Concenirations Subsequent to
Soviet Nuclear Weapon Tests

Abstract. The iodine-131 concentration
in thyroids of cattle slaughtered in Reno,
Nevada, was measured during and follow-
ing recent atmospheric nuclear weapon
tests by the U.S.S.R. The iodine-131 con-
centration rose rapidly to a maximum and
then declined with an apparent half-life
of 7 days after conclusion of the test
series. The average dose to bovine thy-
roids from this test series was estimated
to be 17 rads. )

The accumulation of iodine-131 in
the thyroid gland of domestic rumi-
nants has been reported subsequent to
previous atmospheric nuclear weapon
tests (/) and nuclear reactor accidents
(2). Van Middlesworth (Z) has enu-
merated the unknown factors determin-
ing the maximum uptake of I'* by cat-
tle thyroid glands subsequent to nuclear
weapon tests. Because I'" has a rela-
tively short half-life (8 days), an in-
crease in concentration should indicate
recent releases of fission products and
interpretation should be uncomplicated

by older fallout debris as are measure-
ments of fission products of longer hali-
life. Although major emphasis has been
on long-lived fallout contaminants such
as strontium-90 and cesium-137, in-
creased attention has recently been fo-
cused on short half-life fallout, partic-
ularly '* (3).

For our study thyroid glands were
removed at slaughter from cattle in a
commercial meat packing plant (4).
The only selection practiced was that
we did not sample very young animals.
Although individual animal histories
were not -obtained, it is estimated that
at least 90 percent of the animals
sampled spent the last 60 days within
100 miles of Reno, Nevada, and in the
rain shadow of the Sierra Nevada
mountains. Measurements of the I'"
content of a 4.0 = 0.1 g sample of thy-
roid tissue, dissected free of extraneous
tissue, was made as previously described
(1, 5). All samples were counted by
use of two separate counting systems
and the results were averaged. All sam-
ples collected on a given day (four to
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Fig. 1. Bovine thyroid I'" concentrations from 7 September 1961 to 20 January 1962
The date is indicated as the serially numbered day of the year.
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