
Squid Melanin: A Naturally Occurring Reversibly Oxidizable 
Pigment." 

Prom the Department of Anatomy, Uniwersity of Mar3land Medbal School, Balti- 
more, Md., and the Marine Biological Laboratory, Woods Hole, Ma&. 

I t  was reported previously that synthetic melanin resulting from 
either the enzymatic oxidation of tyrosine or auto-oxidation of dihy- 
droxyphenylalanine was reversibly oxidizable.' I t  was also found 
that natural melanin was reversibly oxidizable but that the reaction 
was far more sluggish and barely perceptible. This was thought 
to be due to the necessarily low concentrations obtainable and the 
contaminations present in the solutions of natural melanin.' 

The change in percentage light absorption on reduction of syn- 
thetic melanin was very marked. I t  was thought that these could 
be duplicated if a source of relatively pure and concentrated natural 
melanin could be found. Such a source was found in the so-called 
ink of the ink-sac of the squid (Loligo pealiij. The ink is a highly 
concentrated, relatively pure colloidal solution of melanin. The 
particles were so small that they were invisible under the ordinary 
microscope, but visible with dark field illumination. 

The ink was collected by removing the squid from the water with 
a net as carefully as  possible to prevent discharge of the ink. The 
mantle was slit immediately with a pair of long scissors. The ink- 
sac was then dissected out without much danger of being discharged. 
Many attempts to anesthetize or immobilize the animal by cooling 
almost always caused the discharge of most of the ink. The ink 
was withdrawn with a syringe or expressed into a vial after the 
sphincter had been removed. The ink collected in this manner was 
extremely concentrated. After diluting with 300 volumes of water, 
an ink solution, approximately 1 cc in thickness, would transmit an 
amount of light that was barely registered by a sensitive photo- 
electric colorimeter. 

For purposes of comparison, a solution of dopa melanin was 
prepared by auto-oxidation in air. The concentrations of the squid 
melanin and the dopa melanin solution were adjusted so that they 
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both absorbed 90% of the light. Both solutions were then reduced 
with sodium hydrosulyhite and the light absorption values again 
determined. The reduced dopa melanin absorbed 66% of the light, 
while the reduced squid melanin absorbed 76% of the light. The 
melanin solutions were then re-oxidized with potassium ferricyanide. 
The re-oxidized dopa melanin absorbed 89% of the light, while the 
re-oxi,dized squid melanin absorbed 88.5%. This experiment was 
repeated 22 times with ink from 35 squid. The results were always 
unif om?. 

I t  may be seen from the light absorption values that the reversi- 
bility of the oxidation of the natural squid melanin approached that 
of synthetic dopa melanin. The figures indicate that the squid 
melanin was contaminated with some substance that absorbed about 
10% of the light and which was not reversibly oxidizable. This 
substance may have been melanin that had aged in the squid ink-sac 
because even synthetic melanin 6 n~onths old was not reversibly 
oxidizable. 
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Duran-Reynalsl den~onstrate~d the presence of an extractable 
factor in certain tissues and bacteria which enhances the invasive- 
ness of some pathogenic agents. This factor has been extensively 
studied by Duran-Reynals and by others.2? Chain and Duthie4 
reported that testis extracts containing "spreading factor" decrease 
the viscosities of synovial fluid and vitreous humor with the libera- 
tion of reducing substances. They suggested that "spreading factor" 
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