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and holds the gills in position for spore
discharge. The gills, by virtue of hang-
ing free from all parts of the carpo-
phore save the pileus, are in no position
to support anything.

ALEXANDER H. SMITH
Herbarium,
University of Michigan, Ann Arbor

Thyroxin Analogs in Tadpoles

The report by Frieden and Westmark
[Science 133, 1487 (1961)] includes
useful information on relative activity
of thyroxin and its analogs in pro-
moting certain metamorphic changes in
tadpoles. The authors indicate that in
the rat, according to oxygen uptake and
goiter prevention tests, the various ana-
logs used are from 0.1 to 10 times as
effective as thyroxin. In the tadpole,
when the hormones are administered
by injection (insufficient detail given as
to number and frequency of doses, and
so forth), three of the analogs show 3
to 7 times the metamorphosis-promoting
capacity of thyroxin, that is, within the
same range of effect as for the rat,
while the most active compound, 3,5,3’-
trilodothyronine, is 17 times as active,
that is, outside the range of activity
shown in the rat, but of the same order
of magnitude. In contrast, when these
hormones are administered by keeping
the tadpole immersed in their solutions,
these same analogs show up to 20 to
300 times as much metamorphosing
activity as thyroxin.

Frieden and Westmark ascribe the
very different relative activities to the
“unique” route of administration, that
is, immersion, and suggest that in part
the tadpole response is ‘“probably
strongly influenced by relative rate of
penetration.” Regrettably they fail to
remark that most, if not all, of the tad-
pole tests utilize the relatively insensi-
tive system of the tail, involving either
the measurement of tail shortening or
of tail height reduction. In contrast,
when the most sensitive system, the leg
of the tadpole, is used as a test object
in hypophysectomized (and thus func-
tionally thyroidless) tadpoles, far less
difference in relative activities of the
compounds is noted [Kollros, in Com-
parative Endocrinology, A. Gorbman,
Ed. (Wiley, New York, 1959), and
Kollros and Race, Anat. Record 136,
224 (1960)]. Recent studies, using
threshold doses of hormones to stimu-
late leg growth, have shown 3,5,3’-
trilodothyropropionic acid to be be-

Hamner Nuclear

SGALERS

This versatile scaler performs a variety of
functions. With various plug-in accessories
it is a complete proportional, scintillation or
GM counting system. By itself, it may be
used as a system component.

Sensitivity, adjustable from —2.5 to —5 volts:
can be increased to —1 mv by using the
optional A-250 plug-in preamplifier. Pulse
pair resolution 1 usec. Maximum continuous
repetition rate, 25,000 cps. Preset counts
between 10 and 400,000 selectable in 8
steps. The N-850 is a dual purpose optional
timer operating from 1 sec. to 60 min. Ac-
curacy, =*=0.1 sec. Voltage range of the
optional P-4252 high voltage power supply
is 4+300—2500 volts. Line regulation is .01%
per volt change in line, 105—-125 volts.
Current, 1 ma.

A Decade Scaler designed primarily for
analytical systems requiring reliability, versa-
tility and high speed. Positive or negative
pulses, with an amplitude of 4 volts, select-
able by a switch. 4 preset counts, from 10
to 100,000 also selectable by a switch. A
Hamner N-850 or N-804 Timer may be used
for preset time operation. Pulse pair resolu-
tion, 1 usec. 4 electronic decades permit a
continuous repetition rate of 250,000 cps.

N-276

Ideal for high operating speed. Staircase out-
put, compatible with HP-560A Printer, pro-
vided. 1-2-2-4 BCD code available (slight
extra cost) for other types of automatic data
handling accessories. The N-276, which has
a pulse pair resolution of 1 usec. and may
be operated at a continuous rate of 10¢ cps,
has the same input requirements as the
N-240. Choice of 15 preset counts, from 10
to 500,000. Provisions made for preset time
operation, with a timer such as the Hamner
N-803. Combined preset time-preset count
operation, in which the first event to occur
stops the counting system, also provided.

Write for information on complete
data handling systems.

Hamne,

HAMNER

ELECTRONICS CO. INC.
P. O. Box 513, Princeton, New Jersey
PEnnington 7-1320

SCIENCE, VOL. 134



tween 10 and S50 times as active, at
most, as thyroxin, rather than 290
times, as reported for tail reduction
earlier [Roche et al., Biochim. et Bio-
phys. Acta 20, 337 (1956)]. It should
be emphasized that the extreme sensi-
tivity shown in this reacting system
cannot be ascribed to direct external
stimulation by immersion, since the
growth of the leg is characterized main-
ly by progressive changes in mass and
by differentiation of the internal pre-
muscle and muscle rudiments, and the
precartilage, cartilage, and early bone
of the skeleton. Metamorphic skin
changes of the limb and of other re-
gions as well are not evident in the
animals treated with the lowest effec-
tive dosages. Exception should be tak-
en, therefore, to the suggestion of
Frieden and Westmark that immersion
is likely to favor skin responses.

Since the immersion system provides
the tadpole with a continuous and rela-
tively unvarying hormone source, the
possibility exists that internal and ex-
ternal hormone levels reach and main-
tain an equilibrium, as suggested by
Moser [Rev. Suisse Zool. 57, suppl. 2,
1-144 (1950)], and that the differences
in response between immersion and in-
jection techniques result from the con-
tinuous, long-term, high-level stimula-
tion to which the immersed animal is
subjected, in contrast to the high-level
but much briefer stimulus which the
injected animal may receive. That equi-
libria are achieved is suggested by the
studies which establish hormone thresh-
olds for specific levels of limb response,
that is, which show that successive
stages of limb differentiation require
progressively higher hormone concen-
trations to be realized [Kollros, A4nat.
Record 125, 624 (1956); Am. Zool. 1,
107 (1961)].

JERRY J. KoLLROS

Department of Zoology,
State University of lowa, Iowa City

The comments of Kollros do not re-
veal any fundamental disagreement
with the results summarized in our
recent report in Science pointing out
the fallacy of the alleged anomalous
activity of thyroxin analogs in the tad-
pole. In this report we compared the
results of a single injection with a single
48-hour immersion dose, using the typ-
ical criterion of tail reduction. This is
essentially the measurement used by
other workers, for example, Pitt-Rivers,
Roche, Money et al., in their reports
of large ratios of analog to thyroxin
activity. It seemed logical to us then
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and now to compare the responses to
immersion and injected doses, using a
test similar to that used in these pre-
vious papers. But we clearly stated in
our report (page 1489) that “Activity
comparisons should also be made using
other criteria, for example, limb erup-
tion and growth (4).” [The “(4)” re-
ferred to experiments of Kollros.]
However, no adequately detailed
data comparing analogs using the leg
growth of the hypophysectomized tad-
pole or any other tadpole test have
appeared in the references cited by
Kollros, including the two symposium

papers [in Comparative Endocrinology
(1959), and Am. Zool. 1, 107 (1961)]
or in the abstract [which appeared in
Anat. Record 136, 224 (1960)]. We are
pleased to learn that recent studies by
Kollros and associates, apparently also
as yet unpublished, show 3,5,3’-triiodo-
thyropropionic acid to be only 10 to
50 times as active as thyroxin. This
supports our contention that the larger
values reported earlier were unrealistic,
possibly reflecting, at least in the tail
reduction method using normal non-
hypophysectomized tadpoles, the test
route of immersion.
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It was suggested that certain skin
responses may be favored in immersion
experiments, because of the proximity
of sensitive skin areas to the expected
sites of absorption, for example, gills
and skin. But we did not offer this
as an explanation for effects on the
limb response. We continue to think
that using an immersion rather than an
injection test route introduces the im-
portant additional variable of the rate
of penetration of a test compound from
the solution into the animal. It is not
yet proved that the immersion system
provides the tadpole with a continuous
and relatively unvarying hormone
source, especially in view of the perme-
ability parameter, the instability of
many of the compounds of the thyroxin
series, and their variable absorption on
glass as emphasized in our report in
Science.

EARL FRIEDEN
Department of Chemistry,
Florida State University, Tallahassee

Censorship and Propaganda

Regarding your editorial “The reluc-
tant dragon” [Science 133, 1677
(1961) ], I wish to point out that there
are two sides to this question. As you in-
dicated, censorship can be dangerous.
On the other hand, propaganda can be
dangerous, else the communist conspir-
acy would not spend so much time de-
veloping the technique.

I disagree with the implications of the
editorial that imposing censorship on
foreign propaganda is wrong in principle
because censorship “is symbolic of fear
and manifests a lack of faith in freedom
and in the good sense and good judg-
ment of American citizens.” That Amer-
icans are not immune to the effects of
propaganda is attested to by the number
of communists that have been exposed
within our government; also, by the
communist-inspired student riots in May
1960 against the House Committee on
Un-American Activities, in San Fran-
cisco.

We can continue to play the ostrich
and ignore the dangers of the cold war,
but to do so is to court disaster. Those
who feel there is no danger have either
neglected to study the record or have
ignored its implications. Freedom, like
health, isn’t fully appreciated until it is
lost.

WiLLiaM C. HURT
1225 Martindale Drive,
Fayetteville, North Carolina
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