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BACTERIOLOGY 

'Oxidosomes' in Bacterial Anatomy 
WHEN bacterial cells are disrupted by any of the 

methods now in use, a considerable amount of ultra
microscopic particles is released from them, and these 
can b e isolated by ultracentrifugation, usually for 
1-2 hr. at 100,000g. This fraction is quite h et ero
geneous. The function and localization in the cell 
of its different components are not yet clearly known. 
This is probably the reason why the nomenclature 
of these particles is still in a rather confused state. 
According to different authors they have been called 
'mitochondria', 'microsomes', 'particles', 'small parti
cles', 'particulat.e fraction' , 'ET P ' , etc. 

It seems to me that up to now two different groups 
of particles have been adequately characterized: 
the 'ribosomes' and fragments of the cytoplasmic 
membrane with high enzymatic activity which I 
propose calling 'oxidosomes' . It is hoped that a 
sharp delineation of both concepts will promote the 
eventual discovery of other types of particulate sub
units of the bacterial cell. 

Ribosomes' or ribonucleoprotein particles contain 
40 or more per cent ribonucleic acid, and they 
~ppear to have little enzymic activity, except perhaps 
In protein synthesis. Their size ranges from 20 to 
100 S. They are probably free-floating in the cyto· 
plasm of the bacterial cell"-6 and possibly identical 
to the granules seen with the electron microscope in 
ultra-thin sections6 • A single cell of Escherichia coli 
is supposed to contain about lOS ribosomes. 

The second group of particles, which has been 
studied to some extent, represents the small fragments 
from the solid cell envelope (probably the cytoplasmic 
n:embrane), and arises artificially during the disrup
tIOn of the cells. They are enzymatically very active 
and contain, for example, many dehydrogenases 
and often the complete electron transport system 
(flavins, cytochromes, cytochrome oxidase) to oxygen. 
The latter particles are still designated by a variety 
of vague and often incorrect names, as mentioned 
above, and deserve an appropriate nomenclature. 
Since the main enzymatic function of the cytoplasmic 
membrane appears to consist in the oxidation of a 
large variety of substrates, I propose the name 
'oxidosomes' for the particles derived from it. This 
name has been coined in analogy with other sub· 
cellular units, such as microsomes, lysosomes', 
sarcosomes, episomess, protosomes·, chromosomes 
ultramicrosomes, centrosomes and kinetosomes. ' 

These oxidosomes have been studied in several 
bacteria. Mitchell and Moyle,o-l. showed that the 
cytochrome- and dehydrogenase.bearing oxidosomes 
from Staphylococcus aureus are derived from the 
protoplast m embrane. The 'hulls' of Azotobacter 
vinelandii are fragmented into oxidosomes, containing 
cytochromes, hydrogenase and the oxidases for 
reduced triphosphopyridine nucleotide, reduced di
phosphopyridine nucleotide, succinate and malate3, ' . 

The particulate L-mandelic acid dehydrogenase of 
Pseudomonas jluorescens13 is linked to oxidosomes 
since N akada and N ozu H recovered this enzyme in th~ 
'ghost' fraction. The oxidosomes of Acetobacter have 
recently b een studied extensively in this labora
tory15-19. It was shown that 'protoplast' membranes 
cont~ined the same enzymes as the particulate 
fractIOn" and that intermittent ultrasonic disruption 
fragmented the 'hull' of intact cells into the oxido
somes'". The latter contain the cytochrome system, 

several peroxidases", catalase", pyruvate decarboxyl
ase, the oxidases for D- and L-Iactate, acetaldehyde, 
ethanol and several other alcohols1s, glucose, glucon
ate, 2-ketogluconate, galactose, xylose, glycerol, 
several polyalcohols, reduced diphosphopyridine 
nucleotide, malate and succinate. 

Except for the fact that oxidosomes can be isolated 
by ultracentrifugation at 100,000g for 1-2 hr. and 
look like small roughly spherical granules of a few 
hundred A. in diamet er" under the electron micro
scope, little is known of their physical properties. 
In view of their origin and formation, it seems 
possible that it is a group of particles with dimensions 
ranging from a few hundred A. to the visible fragments 
of the 'protoplast' ghost. 

Ultra-microscopic particles, containing CytoChromes 
and other enzymes, have been isolated from several 
bacteria (for a review, see Alexander·O). However, 
for most of them, their localization in the bacterial 
cell has not yet been established, and this problem 
needs re-investigation in view of the properties and 
the origin of the oxidosomes. It can be postulated, 
though, that most of them will be oxidosomes. It 
would furthermore not be surprising that it is a general 
rule that most, if not all, of the aerobic bacteria would 
contain nearly all their cytochromes and cytochrome
linked oxidase systems on the cytoplasmic membrane. 

Work along this line with the strictly aerobic 
?hemi-autotrophic micro-organisms is in progress 
m our laboratory. 
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Interconnexion between the Protective 
Antigen and the Histamine-sensitizing 

Factor of Bordetella pertussis 
THE interconnexion between the protective antigen 

and the histamine-sensitizing factor of B. pertussis 
forms the subject of earlier reports'-ll. Results agree 
in that the two factors, if not identical, are in any 
event closely related as regards both their site in the 
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