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Piromen has been shown here to increase 
the phagocytic activity of both fixed macro- 
phages and leukocytes. While no beneficial 
effect was noted in mice infected with K .  
pneuinoniae the ability of this drug to increase 
phagocytic activity in vizw suggests that it 
should be evaluated under a variety of experi- 
mental conditions. 

Summary. Cortisone, ascorbic acid and 
Piromen were tested in mice for their effect 
upon macrophage activity as determined from 
the splenic uptake of colloidal Tho2  and upon 
the phagocytic activity of leukocytes in the 
peritoneal cavity against IVlicrococcus aureus. 
Cortisone in high doses (0.1 to 1 mg every 12 
hours) significantly enhanced phagocytic ac- 
tivity of both macrophages and leukocytes. 
Ascorbic acid in doses as high as 1 mg every 
12 hours had no effect on the activity of macro- 
phages but this dose did significantly enhance 
the phagocytic ability of leukocytes in the 
peritoneal cavity. Piromen (0.1 pg every 12 
hours) significantly increased the phagocytic 
activity of both types of cells. However, doses 

above or below this value were without sig- 
nificant effect in either type of experiment. 
The more potent auxophagocytic agents (corti- 
sone and Piromen) were without salutary 
effect when tested singly and in combination in 
protection experiments in mice challenged with 
predetermined doses of Klebsiella pneu,moniae. 
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The close chemical relation between strepto- 
mycin (SAI) and dihydrostreptomycin (DShI) 
together with the close resemblance of their 
antimicrobial spectra with respect both to wild 
type organisms and to strains developed for 
resistance to each respectively. has led to the 
widespread current belief that these anti- 
biotics inhibit bacteria bjr identical mechan- 
isms. The activity of DSlI has even been 
postulated to result from its oxidation to S N  
by the bacteria( 1 ) . 

SM and DSM have been extremely difficult 
to distinguish microbiologically, if indeed it 
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has, with assurance, been possible a t  all, and 
frequently the two have been regarded as 
identical in antimicrobial growth effects (2-6) 
and in enzymatic effects(7), as well as in 
dependency experiments (8) .  Also SM and 
DSN appear to be absorbed and excreted by 
the mouse in the same way(6). 

On the other hand, there is some evidence 
suggesting that SM and DSM may not 
be identical in their antibacterial action. 
This evidence rests principally on small 
differences in relative amounts of the two 
antibiotics required for inhibition of a number 
of different organisms tested in parallel( 6,9). 
Of interest in this connection is the fact that 
the neurotoxic threshold dose (especially for 
the eighth nerve) of DSM in animals is dis- 
tinctly less than for SM ( 10). 
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TABLE I. Selective Reversal, by Individual Metabolites, of Aerobncter aero,qwes Growth 
Inhibition Caused by Streptomycin and by Dihydrostreptomycin. Plates incubated for 34 hr 

at 37°C. 

Sntibiotic and pg/ml agar medium 
Reversiiig agent, No Streptomycin - --, --ili~(nl.ostreptompciii--, 

pg/ml agar medium antibiotie .5 1 9 4 S 76 .5 1 2 4 8 It; 
- ~ __ - -- - -__ 

None + 
Giianylic acid, 5 + + + + + + -  + - - - - -  
Cytosine, 5 + + + + + + - -  + - - - - -  
Xanthosine, 5 + + + + + + - -  
Guanosine, 5 + + + + + + -  + - - - - -  
Thymine, 5 + + + + + - - -  
L-phenylalanine, 25 + +  + + + + - -  
L-phenylalanine, 50 + + + + + + -  
Yeast autolysate, 1000 + + + + + + -- + + - - - -  

_ ~ ~ _ _ _ _ _ . _ ~ _ _ . ~ _ _ _  - _ _  - ___ -- + = Growth of approximately 100 discrete colonies. _-  - No colonies visible t o  the naked eye. 

This paper reports a qualitative distinction 
between SM and DSM with respect to reversi- 
bility, by selected known metabolites, of the 
growth inhibition caused by these antibiotics. 
As used here, the term “reversal” simply refers 
to the prevention or counteraction of the 
growth inhibition (irrespective of mechanism) 
otherwise caused by a given concentration of 
an antibiotic. 

A4ateYiaZs and methods. The spread plate 
procedure, employing A ero bacter aerogenes 
strain P and M-9 agar was used for screening 
various known metabolites for their ability 
to reverse or neutralize otherwise inhibitory 
concentrations of the particular antibiotics. 
Composition of M-9 agar, grams per liter of 
distilled water: dextrose 4.0, NH4Cl 1 .O, 
MgSO, 7 H20 0.12, Na2HP04 6.0, KH2P0, 
3.0, agar 15.0. Antibiotics and reversing 
agents were added as aqueous solutions (0.5 
to 1.0 ml) to sterile petri dishes and 10 ml 
cooled melted agar added. The supplements 
were mixed thoroughly with the agar by rotat- 
ing the pIates. The agar was then allowed to 
harden. The plates were spread with 0.05 ml 
of an aqueous suspension containing approxi- 
mately 100 washed cells. The procedures were 
exactly like those described previously ( 1 1 , 1 2 ) . 
The term “reversal factor” connotes the ratio 
of amount of antibiotic required to inhibit in 
the presence of a reversing agent to that re- 
quired in the absence of the agent. Colonies 
in plates containing antibiotic and reversing 
agent become visible about 4 to 6 hours later 
than appearance of visible colonies in the basal 
medium. After the delay, rate of growth of 

the “reversed” colonies approximates that of 
the controls, and in about 24 to 30 hours 
colonies in both are about the same size. 

Results. Differential reversal of growth in- 
hibition caused by  S M  and by  DSM. Of fifty 
metabolites tested in preliminary screening ex- 
periments ( 1 1,12 ) only L-phenylalanine and a 
group of purine and pyrimidine derivatives 
were found to possess reversing activity against 
SM and DSM inhibition of A .  acrogenes. Table 
I presents the particular reversing compounds, 
the degree of reversal, and their specificity with 
respect to SM and DSM. For example, in 
the absence of reversing agents, 1.01 pg of SM 
and DSM respectively sufficed for complete 
inhibition. However, in the presence of the 
purine and pyrimidine derivatives 16 pg SM 
was required for inhibition. The presence of 
these derivatives did not, however, alter the 
amount of DSM required for inhibition, name- 
ly 1 pg, the same as in the absence of the de- 
rivatives. Similarly, phenylalanine did not in- 
fluence the inhibitory level of SM, it being 1 
pg irrespective of the presence or absence of 
this amino acid. However, phenylalanine did 
increase markedly the amount of DSM re- 
quired for inhibition as compared to in its 
absence, e.g., 16 pg vs. 1 pg. 

It is evident that guanylic acid, cytosine, 
xanthosine, guanosine and thymine each dis- 
played reversal of SM inhibition, with reversal 
factors of 16 for all except thymine and that 
these compounds displayed no detactable re- 
versal of DSM tested simultaneously. Con- 
versely, L-phenylalanine reversed only DSM 
inhibition (reversal factor = 16) and had no 
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activity in reversing Shf inhibition. The re- 
versing activity of the amino acid was pro- 
portional to the concentration used, within the 
limited range tested. A concentration of 100 
pg per ml agar was toxic in the growth control 
plates. Also, a commercial yeast autoylsate 
( Basamine-Busch) was 8-fold more effective in 
reversing S R t  than DSM. In other experi- 
ments, varying concentrations of the reversing 
agents did not alter the qualitative specificity 
of the results. 

D)iscussio?z. The evidence here. together 
with the absence of cross-reversal with SM- 
and DSM-reversing substances produced by 
homologous resistant strains described else- 
where ( 13 ), while not conclusively establishing 
different mechanisms of action of SM and 
DSM. does contradict the widespread assump- 
tion that both act in identical fashion. The 
reversing compounds may well be related to 
the biochemical mechanisms interrupted when 
the cells are inhibited by threshold concentra- 
tions of the antibiotics. 

SUTIZTIZQ~?~. Several purine and pyrimidine 
derivatives reversed the growth inhibition of 
A erobacter aerogenes caused by streptomycin 
under specified conditions. Inhibition by 
dihydrostreptomycin was not reversed under 
the same conditions. L-phenylalanine re- 
versed the inhibition caused by dihydrostrepto- 
mycin and not that caused by streptomycin. 
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During the course of a study of the growth 
of human adenoid tissue in roller tube culture, 
a characteristic degeneration has been en- 
countered which has been found to be serially 
transmissible in other tissue cultures. 

Methods. Adenoids were obtained during 
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the winter and spring of 1952-53 from opera- 
tions on young children.+ The tissues were 
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