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Distribution of Cytochrome Oxidase, 
Monoamine Oxidase and Carbonic Anhydrase 

in the Carotid Body of the Rabbit 
Joels and Neill showed that a high concentration of carbon 
monoxide in the fluid perfusing the carotid body of a cat 
produced an increase in discharge rate in the carotid 
sinus nerve. Carbon monoxide forms an unstable complex 
\\'ith the iron atom in cytochrome oxidase and this is 
broken down by strong light; illumination of the carotid 
body perfused with a largo concentration of carbon 
monoxide reduces the intensity of the discharge induced 
by carbon monoxide. This was interpreted by J oels and 
Neill to indicate the presence of cytochrome oxidase in the 
carotid body. Leo and Mattenheimer2, however, found 
only very low cytochrome oxidase activity in the carotid 
body glomus tissue of slaughterhouse-killed bullocks. 
The distribution of monoamine oxidase is of interest in 
connexion with the large concentration of a catecholamine, 
which appears to be dopamine, in the chemoreceptor or 
type I glomus cclls3, and the possibility of a catecholamine 
acting as a transmitter in this tissue as suggested by Lever 
and Lewis•. Carbonic anhydrase activity was found to be 
high in the glomus tissue by Lee and Mattenheimer2 , who 
used a histochemical method, but they did not examine 
its distribution within the glomus tissue. Black, Mc
Closkey and Torrance• showed that inhibiting carbonic 
anhydrase with sodium acetazolamide slowed the carbon 
dioxide response of the cat carotid body. 

The distribution of cytochrome oxidase, monoamine 
oxidase and carbonic anhydrase has now been investi
gated in the course of other work on the rabbit's carotid 
body. The animals were killed by a blow on the head. 
The carotid bodies were removed immediately and frozen 
on to a microtome chuck with a carbon dioxide freezer. 
Sections 2011- thick were cut in a cryostat and floated on 
to the incubation media for the three enzymoR. In 
addition, six carotid bodies were perfused through the 
carotid artery with 2·5 per cent glutaraldehyde in 0·1 
molar phosphate buffer, pH 7·4, and fixed for a total of 
30 min. Aftor 2 h of washing in buffer they were frozen 
on to a microtome chuck and cut in tho cryostat. 

Cytochrome oxidase was demonstrated on sections of 
fresh tissue by the method of Burstone• with p-amino
diphenylaminc and 1-hydroxy-2-naphthoic acid or 8-amino-
1 ,2,3,4-tetrahydroquinolinc as the coupling agent. The 
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method of Glcnner, Burtner and Brown' was used to show 
monoamine oxidase in unfixed tissue sections and that of 
Morris and Swayne8 for carbonic anhydrase on sections of 
both fresh and fixed tissue. 

Cytochrome oxidase, with 1-hydroxy-2-naphthoic acid 
as the coupling agent, gave a red-brown colour which 
faded within I month. The precipitate with 8-amino-
1,2,3,4-tetrahydroquinoline was dark blue and did not 
fade noticeably over 2 months. With both agents the 
colour was confined to the type I glomus cells. The 
precipitate was granular and the granules wore of the same 
size as the mitochondria seen in electron micrographs of 
type I cells. It was absent from nerve fibres and con· 
nective tissue and only faint in the smooth muscle of blood 
vessels. The sustentacular or type II glomus cells could 
not be distinguished on the surface of the type I cells. 

Monoamine oxidase activity is shown by a dark blue 
formazan precipitate in the method used. It was found 
in the cytoplasm of elongated or irregular cells surrounding 
the groups of type I cells in a single layer. These cells 
with nuclei much smaller than those of the type I cells 
are probably type II cells. Connective tissue did not 
stain, but some myelinated nerve fibres showed a granular 
deposit. 

The final reaction product of tho carbonic anhydrase 
method is black cobalt sulphide. The groups of glomus 
cells were strongly stained; in fresh tissue sections the 
precipitate was granular and largely confined to the 
cytoplasm of type I cells. In the fixed material the 
reaction was stronger but less well localized, although 
it was still heaviest in the type I cells. Any red cells 
present stained, and a few nerve bundles as well. Con · 
nective tissues did not stain. All staining was prevented 
by including 5 mmolar sodium acetazolamide in the incu
bation medium. The enzyme appears to be localized in 
type I cells though results obtained with the usual 
methods for this enzyme have been criticized by Pearse• 
and by Arvy10 • 
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Nature of the Variation in Flower Colour in Vicia 
FROM earlier work it was concluded that the principal 
factor concerned in promoting blueness in anthocyanin
pigmented flowers of Lathyrus species was the presence of 
flavonol co-pigments1 •2 • It was of interest to extend the 
observations into the related genus Vicia to determine 
whether a similar conclusion might be reached. In the 
latter genus the range of flower colour is similar to that. 
found in Lathyrus. Species were selected for investigation 
which gave some representation of tho colour range . 
Hydrolysed extracts of standard nnd wing petals were 
prepared and then examined by filter paper chromato· 
graphy as described earlier'. . 

As in wild material of Lathyrus, the anthocyanms are 
glycosides of delphinidin and its related methylated 
derivatives petunidin and m alvidin. The same flavonols , 
quercetin and kaempferol, are also present in the two 
genera. These occur as glycosidCls before hydrolysis. 
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