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Abstract. When myo-inositol is present 
in a growing culture of Streptomyces gri- 
seus the yield of streptomycin is increased, 
and the amount of carbon-14-from uni- 
formly labeled glucose-incorporated into 
the streptidine and streptobiosamine moie- 
ties of streptomycin is lowered by 41 per- 
cent and 21.7 percent, respectively. These 
results present strong indirect evidence for 
the participation of myo-inositol or its 
metabolic products in streptidine biosyn- 
thesis. 

Karow et al. (1) were the first to 
show that labeled carbon of C"4-glucose 
is incorporated into the streptomycin 
molecule. Later Hunter and Hocken- 
hull (2) demonstrated that the carbon- 
14 of uniformly labeled glucose is 
equally distributed among the three con- 
stituents of the streptomycin molecule- 
namely, streptidine, streptose, and N- 
methyl-L-glucosamine. Only the carbon 
atoms of the guanidine side chains of 
streptidine appeared to be derived from 
C02, arginine being a possible inter- 
mediate (3). A cyclitol formed by ring 
closure of the glucose supplied in the 
medium was postulated as an inter- 
mediate in the synthesis of the strepti- 
dine ring and of the L-glucosamine (2). 
However, no intermediate between glu- 
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cose and these units has yet been dem- 
onstrated. The observation that myo- 
inositol, especially in combination with 
arginine, stimulates streptomycin forma- 
tion (4) prompted us to undertake the 
investigation reported here. Since la- 
beled inositol was not available, its in- 
corporation into streptomycin had to be 
studied with the help of the isotope 
dilution technique. 

The organism used in these studies 
was Streptomyces griseus, strain LI18 
(5). The fermentation of 50-ml broth 
portions placed in 250-ml erlenmeyer 
flasks was carried out on a reciprocal 
shaker at 28?C. Two flasks contained 
a medium of the following composition 
(in grams per liter): glucose, 10.0; 
yeast extract, 10.0; arginine 0.2; NaCl, 
2.5; MgSO4- 7H20, 0.25; FeSO4 7H20, 
0.01. The pH of the medium before 
sterilization was 7.2. Two other flasks 
contained the same medium supple- 
mented with myo-inositol (0.5 g/lit.). 
After 31 hours of growth, 50 ,jc of uni- 
formly labeled C'4-glucose (1.08 X 10-2 
mmole) (6) was added to each me- 
dium. The cultures were harvested 103 
hours after inoculation. Streptomycin 
was assayed by the paper disk method 
of Loo et al. (7). The isolation of the 
antibiotic and its chemical degradation 
to streptidine and streptobiosamine were 
carried out by the method of Hunter 
et al. (3). All radioactivity measure- 
ments were made with a Geiger-Muller 
gasflow counter (Superscaler, Tracerlab, 
Inc.). 

The yield of streptomycin from the 
medium without myo-inositol was 260 

~g/ml; with myo-inositol there was an 
increase to 350 ,ug/ml. As shown in 
Table 1, the streptomycin isolated from 
the control medium exhibited a specific 
activity of 7288 count/min per ftmole, 
whereas the streptomycin from the same 
medium supplemented with myo-inosi- 
tol showed a specific activity of 5127 
count/min per /tmole. It is also evident 
from the data that less of the carbon-14 
from the supplied glucose was incorpo- 
rated into the streptidine and strepto- 
biosamine moieties of the streptomycin 
isolated from the myo-inositol-supple- 
mented broth; the decrease of specific 
activity was 41 and 21.7 percent, re- 
spectively. The values obtained for 
streptidine strongly suggest that myo- 
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Table 1. Influence of unlabeled myo-inositol on 
the incorporation of radioactivity from C14-glu- 
cose into various parts of the streptomycin 
molecule, given in counts per minute (cpm). 

Specific activity of Specific activity with 
control myo-inositol added 

cpm cpm /mg cm cpm /mg 
cpmoe carbon mol/ carbon t~mole t^ ^mole (X103) (X103) 

Streptomycin 
7288 28.9 5127 20.3 

Streptidine 
2980 31.0 1755 18.3 

Streptobiosalmine (by difference) 
4523 29.0 3541 22.7 
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inositol serves as a precursor for this 
part of the streptomycin molecule. The 
role of myo-inositol in the formation of 
streptose and/or L-glucosamine, which 
appears to be less significant, cannot be 
evaluated from the available data. There 
is a possibility that opening of the inosi- 
tol ring between the C-3 and C-4 posi- 
tions may lead to the formation of the 
L-sugar. Such a mechanism has been 
suggested by Charalampous et al. (8) 
to explain the formation of L-glucuronic 
acid from myo-inositol by enzymes of 
rat kidney. Inconsistent with such an 
assumption, however, are the results of 
Silverman and Rieder (9). 
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