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mitochondria, some swelling of these organelles, and a very 
marked increase in the number of cristoo mitochondriales 
found in each organelle (Figs. 1 and 2). In addition, a 
number of large mitochondria of bizarre shapes were 
observed. 

Changes in the mitochondria of liver cells of animals 
given thyroxin have been observed by Schulz, Low and 
Sjostrand•. They noted swelling and vacuolation of the 
mitochondria only. However, since the mitochondria are 
the site of respiratory enzymes, and since thyroxin in­
creases cell respiration, the observations reported here 
provide a morphological basis for the known biochemical 
action of the hormone. 
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MICROBIOLOGY 

Specificity of the Solute Requirement by 
Marine Bacteria on Primary Isolation from 

Sea-water 
THE partial replacement of sodium chloride in a culture 

medium for a marine bacterium by sucrose or potassium 
chloride was recently described1• The non-specific solute 
requirement was shown to control the rate of growth and 
under the conditions of experimentation was not concerned 
with osmotic fragility. Some previous workers found 
relatively little replacement of sodium salts by other 
solutes and concluded that the organisms being studied 
had little or no osmotic requirement2 •3 • In contrast, the 
solute requirements of the marine luminescent bacterium 
Photobacterium fischeri, both for growth and metabolism, 
were found to be non-specific and were considered to be 
primarily osmotic•,•. The various findings suggested the 
existence of species variation with respect to this property 
among marine bacteria. As a direct approach to a better 
understanding of this situation, samples of sea-water were 
plated directly on to media having either sodium chloride, 
potassium chloride, or sucrose as tho principal solute. Tho 
purpose was to determine the proportion of cells in a 
natural inoculum which would allow a partial replacement 
of sodium chloride in the growth medium. 

The basal medium contained 0·2 per cent tryptiease 
('BBL'), 0·001 M magnesium chloride, 0·005 M potassium 
sulphate, 0-0005 per cent ferrous sulphate, 1 per cent 
Oxoid 'Iona.gar No. 2'. The medium was adjusted to pH 7 
with a few drops of 2 M tris (hydroxymethyl) amino 
methane. Those media containing sucrose were supple­
mented with 0·2 per cent ammonium succinate to buffer 
the acidity possibly produced by some organisms. The 
solutes added are indicated in Table 1. Potassium chloride 
and sucrose were tested both in the presence and absence 
of a sub-optimal amount of sodium chloride to evaluate 
how frequently sodium ion could be demonstrated to be 
essential in a specific way to the growth of marine bacterial 

Table 1. EFFECT OF SOLUTES ON COLONY NUMBERS OB'l'AINED WITH MARINE 
AND FRESHWATER S.UlPLES 

Addition to basal medium MarinP: samples Pond water 
A B C 

NaCl, 0·36 M 62 73 138 1 
NaCl, 0·025 M 8 7 14 91 
KC!, 0·35 M 5 9 25 2 
KC!, 0·325 M; NaCl, 0·025 M 23 33 76 2 
Sucrose, 0·5 M 15 14 35 5 
Rucrosc,0·5 M; NaCl, 0·025 M 28 41 67 1 
No addition 6 2 8 82 

The values are the average number of colonies per plate; 0·1-ml. amounts 
of the marine samples were plated in triplicate; 0·1-ml. amounts of a 
JOO-fold dilution of the pond water were plated in duplicate. The basal 
medium was 0·2 per cent trypticase, 0·001 M MgCl 1 , 0·005 M K,SO, and 
0·0003 per cent FeSO,·7H,O. The media were solidifled with l·0 per cent 
Oxo!d 'Ionagar No. 2'. 

species. Three samples were taken from the Atlantic 
Ocean at Matanzas, Florida; for a comparison, one sample 
was taken from a small fresh-water pond. The plates were 
inoculated in triplicate with 0· 1-ml. amounts; the inocu­
lum was spread over the surface of the agar with a sterile 
bent glass rod. A one-hundred fold dilution of the pond 
water was used to give a comparable number of colonies. 
The cultures were incubated at 32° C and were observed 
at daily intervals through 72 h. 

The highest colony counts obtained from the marine 
samples occurred on the medium containing 0·35 M 
sodium chloride; this contrasted with the counts from the 
fresh-water sample where the highest counts were obtained 
on the media containing the lowest amounts of salt 
(Table 1). Tho minimal level of sodium chloride required 
by the majority of the marine bacteria was greater than 
0·025 M, which was ineffective by itself; however, 
approximately half the maximal number of colonies grew 
in media containing, in addition to 0·025 M sodium chlor­
ide, either 0-32 M potassium chloride or 0·5 M sucrose. The 
latter solutes were much less effective in the absence of 
sodium chloride, indicating that for the majority of the 
organisms in the samples the sodium chloride could not 
be completely replaced. As compared with tho basal 
medium, a larger number of colonies grew in that to which 
only sucrose was added ; because of the presence of a 
complex nutrient like trypticaso, this observation cannot 
be considered as evidence of growth in the absence of 
sodium. Replicate plates made using the original plates 
as templates indicated that most of tho organisms which 
responded to partial replacement of sodium ions by potas­
sium chloride responded in a similar way to sucrose; a 
few exceptions wore observed which would accept only 
one or the other but not both. 

Tho results support the view that variability occurs 
among marine bacteria with respect to the relative 
specificity of the requirement for sodium chloride and 
that approximately half the organisms studied would 
grow in media in which a substantial replacement of 
sodium chloride by sucrose or potassium chloride had 
been made. 
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Effect of Mycobacterium tuberculosis H37Rv 
grown in vivo (LH37Rv) on Ehrlich Carcinoma 

Ascites Cells 
PREVIOUS reports from this laboratory have shown that 

cells of Mycobacterium tuberculosis H37Rv separated from 
lungs of mice infected with this strain are coated with 
nicotinamide adenine nucleosidase (NADase) of the host1. 
Discussing the possible role of NADase adsorbed by the 
tubercle bacilli in tho pathogenesis of tuberculosis, we have 
assumed that, on phagocytosis of tubercle bacilli, the 
nicotinamide adenine dinucleotide splitting enzyme may 
impair tho electron transport system of the phagocyte, thus 
bringing about the death of the lattor2• It should be 
recalled that a similar hypothesis was propounded by 
Bernheimer et al. 3 , who found a remarkable correlation 
between the capacity of streptococci to produce extra­
cellular NADase and leukotoxicity. The authors sugges­
ted that tho leukotoxicity might well be due to tho destruc­
tion of NAD of the phagocytizing cell by streptococcal 
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