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Phenolases in the Echinoid, Diadema 
antillarum Philippi 

Diadema antillarum possesses an abundant black 
pigment which shows the chemical and histoc~emic~l 
properties of melanin, and is concentrated m epi
dermal chromatophores1 • In view of much evidence 
from other forms of a relationship between the 
occurrence of melanin and phenolases, evidence of 
such enzymes in Diadema was sought .. 

Ccdomic fluid removed from the anrmal forms a 
colourless slimy clot of aggregated cmlomic ammbo
cytes, which rapidly changes to red, and then, as 
in 'Thyone' 2, slowly b ecomes brown . or bl_ack .. I~ 
Diadema, the process involves oxidat1?n, smce _it ~s 
hastened by aeration and prevented if the flmct 1s 
exposed in nitrogen. The pigment produced has the 
characteristics of melanin. 

Darkening is inhibited by boiling and by 0·0003 M 
potassium cyanide, and thus appears to be an enzym
atic process involving oxidases. Phenolases are 
indicated by the character of the colour change, and 
the production of coloured _oxidation pr~ducts by the 
.action of the crelomic flmd on phenolw substrates 
such as I-tyrosine, dihydroxyphenylalanine, pyro
catechol, p-amino phenol, quinol and pyroga_llol, 
buffered within the pH range 6 ·5-7 ·4. The react10ns 
are accelerated by detergents. As reported by Pugh 
and Raper• for mealworm phenolases, the enzyme 
system does not act on quinol_ at pf1 7 ·O unless the 
solution is dilute (0·0002 M m Diadema), 

Other features of these colour reactions indicating 
participation of phenolases are activation by ul_tra
violet light and inhibition by O ·0002 M potassmm 
cyanide and hydrogen sulphide. 3 M Ethanol and 
4 M methanol are usually inhibitory, though not 
invariably so. It is highly significant that darkening 
of the clot in crelomic fluid is similarly affected by 
these factors and further, it is usually, but not 
always, inhibited by p-benzyl-hydroquinone ('agarite 
alba'). 

The enzymes are not part of the cytochrome
cytochrome oxidase system, since the;y- are ~oluble 
in water, unaffected by 0·002 M sodmm azide at 
pH 7 ·3 and only slightly affected by acetone. 

There is thus evidence of both monophenolase 
and polyphenolase activity in the crelomic fluid. 

Both activities are shown by the clot alone, and 
both are markedly increased when it is remo-yed fr?m 
the fluid and later replaced in the same flmd whwh 
has been boiled and cooled. This indicates the 
presence of a heat-labile ii:ihibitor:y- factor in the 
fluid which could be associated with a system of 
low ~xidation-reduction potential, for -i;he potential 
of the fluid is lower than that of the amrebocytes. 
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Living amrebocyte from a freshly formed clot of crelomic fl.uid 
showing spheroidal !nclus!on.s 

Darkening of the clot on exposure to air is due to 
blackening of spheroidal or discoidal cytoplasmic 
inclusions in the ammbocytes (see diagram), which 
occurs whether the inclusions be in situ, or free, 
following breakdown of the amrebocytes after centri
fuging and shaking. They therefore _appear to p~ay 
an essential part in pigment product10n, embodymg 
enzyme, substrate, or both. _T?e ~act that_ they also 
blacken after intra-crnlomio mJect10n of dihydroxyl
phenylalanine in sea water affords further indicat~on 
that they contain the enzyme system. A varymg 
proportion of the inclusions are ~right r~d ; but t~e 
significance of the red pigment m relati?n to th?ir 
subsequent blackening is obscure. Shou~d 1t transp1~e 
to be an echinochrome, it may prove of importance m 
view of the participation of these and ~imilar com
pounds in reversible oxidation-reduction systeii:is 
(Cannan'}, and the importance of such systems m 
regulating melanogene~is6

, • • • • 

A full account of the mvest1gat10n will be published 
elsewhere. 
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Potentiation by Adrenocorticotrophin of 
the Diabetogenic Action of Growth

Hormone Preparations 
THE adrenocorticotrophic hormone is not a potent 

diabetogenic agent in the intact cat1
, in ?ontrast ~o 

growth hormone. Its influence on ~he ~iabet?gemc 
activity of growth-hormone preparat10ns m the mtact 
cat has now been studied, as briefly reported else
where•. 

The growth-hormone preparations were derived 
from ox anterior pituitary glands, and included crude 
extracts and purified products3 • The growth-hormone 
content of the former was assayed in adult female 
rats•. The adrenocorticotrophic hormone preparation 
employed in the present experiments was derived 
from pig pituitary glands, and had a potency 2·5 
times that of the Armour standard (ascorbic acid 
depletion). Both preparations were given subcutan
eous ly, at different sites, to intact adult male cats fed 
on a m eat diet, the intake of which varied little from 
day to day5

• In each test, treatment was continued 
until a glucose excretion exceeding 5 gm. in 24 hr. 
('5-gm. responsc' 5 ) had been induced. The growth
hormone preparation was given once daily, and the 
other preparation usually three times daily ( during 
eight hours). 

In a given cat there is an inverse relationship 
between the dose of a diabetogenic preparation and 
the period of treatment required to induce the '5-gm. 
response' 5

• Thus, in control expe1:iI?ents with _a crude 
extract in cat 231 (tests l and 2, Fig. 1), a daily dose 
of 6 mgm. (expressed as growth hormone) was 
effective in three days, and one of 2 mgm. (trebled 
after six days) was effective only after eight days of 
treatment. When, however, the growth-hormone 
preparation was given at a daily dose of 2 mgm. in 
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