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the following typical experiment. After 
20 minutes of incubation the radio- 
activity incorporated into acid-insoluble 
material was determined. The recorded 
values were then normalized to correct 
for the differences in the specific radio- 
activities of the specific precursors used. 
The normalized radioactivity was : [3H]- 
alanine, 11 count/min; [3H]tyrosine, 
550 count/min; and 3H]dopa, 14,000 
count/min. Similarly, the radioactivity 
after 60 minutes of incubation was: 
[3H]alanine, 59 count/min; [3H]tyro- 
sine, 870 count/min; and p3H]dopa, 40,- 
000 count/min. It seems justified to 
conclude from these experiments that 
tyrosine and dopa are selectively taken 
up by the melanophores and are 
utilized in the synthesis of the new pig- 
ment. It would seem that while the un- 
known pigment is neither eumelanin 
nor phaeomelanin, it is somehow re- 
lated to the melanins. 

In the course of maintaining and ob- 
serving several hundred adult A. dacni- 
color in the laboratory, it was realized 
tha at a given time and under normal 
daylight illumination about 80 percent 
of the animals are bright green in 
color, whereas the colors of the re- 
maining 20 percent range from light 
tan to reddish brown. When part of the 
dorsal surface of these darker individ- 
uals is masked, as in experiments in 
which letters or figures of black plastic 
are placed on the skin, the area under 
the mask turns bright green and the 
rest of the surface remains tan or 
brown. This color change phenomenon 
is not due to contact with the skin or 
to heat generated under the mask, for 
the localized "greening" occurs equally 
well when the mask does not touch 
the skin and air is allowed to flow free- 
ly between the skin surface and the 
mask. When one picks up such frogs 
it is observed that areas on the limbs 
or flank that covered each other as the 
frog sat dormant also are green. If the 
frog becomes sufficiently excited from 
being handled, its brown areas may be- 
gin to turn green immediately and 
in a matter of minutes it may be- 
come as green as the usual green in- 
dividual. It is concluded that the skin 
of A. dacnicolor is locally sensitive to 
changes in illumination and that this 
sensitivity provides the basis for the 
local color change that occurs during 
masking. Whether the pigment cells 
themselves serve as light receptors or 
whether other light receptors are pres- 
ent in the skin is unknown. As an ad- 
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Fig. 2. Melanosomes in dermal melanophores of A. dacnicolor (A) and A. callidryas 
(B). The melanosomes of the two species are each larger than the typical vertebrate 
melanosome, and that of A. dacnicolor is normally larger than that of A. callidryas. 
Each melanosome is composed of a fibrous mass enclosed by a limiting membrane, 
but that of A. callidryas lacks the electron-dense kernel typical of the A. dacnicolor 
melanosome. 

ditional conclusion, it seems likely that 
direct innervation of either chromato- 
phores or of immediately adjacent areas 
of the skin is the basis for the extreme- 
ly rapid color change that occurs as 
brown individuals become green dur- 
ing excitement. This response is much 
faster than the "excitement pallor" of 
many other amphibians (4), and the 
possibility that it is mediated by direct 
innervation of chromatophores is sug- 
gested because the response seems to 
occur more rapidly than can be ac- 
counted for by a blood-borne agent. 

The physiological experiments de- 
scribed herein have been performed ex- 
clusively on A. dacnicolor; however, 
preliminary ultrastructural examinations 
have been performed on two other 
phyllomedusid species, A. moreleti and 
A. callidryas. We have observed that 
both of these species contain the same 
dark red pigment that is found in A. 
dacnicolor and we know that melano- 
phores of adult A. callidryas contain 
melanosomes which very much resem- 
ble those of A. dacnicolor, in size, form, 
and color (Fig. 2). While A. calli- 
dryas melanosomes contain a fibrous 
matrix much like that of A. dacnicolor, 
they are slightly smaller and lack the 
electron-dense kernal that is typical of 
the melanosome of the latter. The fact 
that the new red pigment and the un- 
usually large melanosome are found in 
several phyllomedusid species, and 
seem to be restricted to this group, has 
interesting phyllogenetic implications 
which should become even more im- 
portant when more individuals of this 
family and other related families are 
studied. The knowledge obtained from 
such studies promises to contribute to 
our understanding of the evolution of 

both pigment cells and amphibians. 
The presence in Agalychnis of a new 

type of melanophore pigment in an un- 
usual melanosome warrants further 
study, as does the discovery that the 
skin of Agalychnis, in a remarkably 
precise way, is directly sensitive to 
changes in illumination. Possibly these 
three facts are interrelated. The possi- 
bility that chromatophores of adult 
Agalychnis are innervated is a major 
consideration, for unlike the situation 
in certain fishes and reptiles, it has 
never been clearly demonstrated that 
amphibian chromatophores are inner- 
vated. 
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