
Streptomyein sulfate applied as a water solution 
a t  the rate of 1,3, and 9 lbs of antibiotic/acre to soil 
in which bean seedlings were growing failed to reduce 
the incidence of infection or severity of symptoms 
that developed on their primary leaves inoculated with 
the halo blight organism. 

Bean plants treated with streptomycin sulfate 
failed to accumulate a sufficient amount of the anti- 
biotic in their seeds to affect the susceptibility to the 
halo blight organism of seedlings that developed from 
these seeds. In  this experiment, the antibiotic was ap- 
plied as the paste previously described to those inter- 
nodes of relatively mature plants which subtended 
fruit clusters, Other plants were sprayed twice with 
an aqueous solution containing 0.1% of streptomycin 
sulfate. Pods approximately 2-3 in. long a t  the time 
of treatment were harvested a t  maturity; the seeds in 
these were planted, and the first trifoliate leaves of the 
resulting seedlings were inoculated with the halo blight 
organism. There was no apparent difference between 
the severity of symptoms that developed on seedlings 
from treated and on those from untreated parent 
plants. 

Several investigators have shown that roots of 
plants such as oats, lettuce, soybean, and lima bean 
can absorb antibiotics such as aureomycin, strepto- 
mycin, and griseofulvin from aqueous solutions of 
these compounds and translocate them to the leaves 
and stems (1-3). Boyle (4): reported that penicillin in- 
jected into cactus stems diffused into near-by infected 
areas and killed E r w i ~ i a  caraegiealza Lightle, Stand- 
ring, and Brown. Others (5,  6) have reported that 
streptomycin, neomycin, bacitracin, chloromycetin, 
subtilin, and penicillin reduced the prevalence of halo 
blight when infected bean seeds were soaked in-
aqueous solutions of these antibiotics before planting. 

Absorption and translocation of an antibiotic by an 
aboveground plant part in sufficient amounts to retard 
or inhibit a bacterial disease have not been reported 
previously. It is concluded from the experiments re- 
ported here that dihydrostreptomycin sulfate and 
stl-eptomycin sulfate were absorbed by the stenls of 
bean seedlings and translocated upward to the primary 
leaves where, within a period of 3 4  days, they accu- 
mulated in sufficient amounts to inhibit or prevent the 
growth and development of the halo and copmon 
blight organisms. Within a week after application of 
streptomycin sulfate to the stems of bean seedlings, 
a sufficient amount of the chemical had been absorbed 
and translocated to the first and second trifoliate leaves 
to suppress development of the halo blight organism. 
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Metabolism of Ax-Androstene-3,17-Dione 

Frank Ungarl and Ralph I. Dorfmana 
Departments of Biochemistry and Medicine, Western 
Reserve Utziversity and Lakeside Hospital, Cleveland, Obio, 
and The Worcester Foundation for Experimental Biology, 
Shrewsbury, Massachusetts 

A=-Androstene-3,17-dione has been isolated from 
pooled urines from healthy and diseased individuals 
(1).  Saturation of ring A has been shown to occur 
when this steroid is incubated with fermenting yeast 
( 2 ) ,since the product androstane-3P,17P-diol was iso- 
lated, I n  the present study we have demonstrated that 
the oral administration of A1-androstene-3,17-dione 
gives rise to relatively large amounts of androsterone, 
isoandrosterone, and A2 Or androstene-17-one in the 
urine (Table 1).The A2 " 3-androstene-17-one is con- 

TABLE 1 

g Melting points in  " C* 

Isoandrosterone 55 175-7 115-7 1.7 

* Fischer-Johns apparatus-uncorrected. 

sidered to arise from androsterone, as a result of the 
chemical procedures employed during isolation (3-5). 

Over a 60-hr period, 3.2 g of A1-androstene-3,17- 
dione2 was administered orally in capsules to an adult 
male with rheumatoid arthritis. The control value for 
17-ketckteroids for this individual was 9.8 mg/24 hr. 
The urine was collected during the treatment period 
and for 36 hr after treatment was stopped. The urine 
was extracted with butanol by the method of Venning 
( 6 ) , the butanol evaporated to dryness, and the residue 
subjected to simultaneous hydrolysis with KC1 and 
extraction with benzene. The ketonic and nonketonic 
fractions were prepared using Girard's reagent T. 
The ketonic fraction was chromatographed, using 
aluminum oxide as adsorbant, and eluted with carbon 
tetrachloride, followed by carbon tetrachloride con-
taining 0.1, 0.2, and 0.3% ethanol, respectively. 

The ketonic fraction upon elution with carbon tetra- 
chloride yielded 125 mg A2 Or 3-androstenone-17. Fur-  
ther elution with carbon tetrachloride containing 0.2% 
ethanol yielded 350 mg androsterone. The B-ketonic 
fraction precipitated with digitonin yielded 55 mg iso- 

1Present address: The Worcester Founclation for mxperi- 
mental Biology. Shrewsbury, Mass. 

a A  gift from the Chemical Specialties Co., Inc., New York 
City. 



androsterone. No other products were identified from 
the various fractions. Endogenous excretion of a ~ d r o -  
sterone and isoandrosterone during this period would 
be expected to be in  the range of 8 mg and 0.4 mg, 
respectively. 

The main urinary metabolites isolated following ad- 
ministration of testosterone and A4-androstene-3,17-
dione are  androsterone, etiocholane-3- ( a )-01-17-one 
and isoandrosterone (7-10). The amounts of a n d r o ~  
sterone and isoandrosterone excreted following the 
administration of A1-androstenedione-3,17 are  of the 
same order as those found following testosterone and 
A4-androstene-3,17-dioneadriiinistration. Etiocholane-
3(a)-01-17-one was not isolated in this experiment. 

The significance of the Ax-C,, steroids is a t  preqent 
not clear. These studies indicate, however, that the 
in vivo reduction of the double bond a t  carbon 1in 
ring A is accomplished in good yield, comparable to  
the ilz viva reduction of the double bond a t  carbon 4 
in ring A. 
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Protection of Escherichia coli against 
Ultraviolet Radiation by pretreatment 
with Carbon Monoxide1 

Roy B. Mefferd, Jr., and Thomas S. Matney* 
Southwest Fou9zdation for Research and Educqtion, 
Salt Agztonio, Texas 

Radiation damage to biological systems can be re- 
duced by manipulations which lower the oxidation 
state within the cell or its environment. This may be 
accomplished by removing the oxygen, by the addi- 
tion of various reducing agents, or by the use of 
metabolic inhibitors (1-3). Glycolytic inhibitors gen- 
erally do not protect (4) .  Cyanide and azide have 
been shown to impart increased resistance to rodents 
(1 ,4 )  and Dvosophila ( 2 )  if applied prior to x-irradi- 
ation. Table 1 demonstrates the protection rendered 
aerobic, log phase Escherichia coZi cells against ultra- 
violet irradiation following pretreatment with 0.05 M 
NaCN for  30 min. Due to the established mutagenicity 
of cyanide (5, 6 )  and to its frequently irreversible 
inhibitory nature, light-reversible inhibition by carbon 

=Aided by a grant from the Damon Runyon Foundation 
(DRIR-121). 

TABLE 1 


PROTECTION
OF Escher ichia  coEi FROM ULTRAVIOLET 
RADIATIONBY CYANIDE* 

Sceonds ultraviolet 0 15 30 

control Cells/mlt 155.0 5.1 0.03 
Percentage surviving 100.0 3.3 .019 

NaCNl 	 Cells/mli 131.0 6.6 .I9 
Percentage surviving 100.0 5.04 0.145 

* Rlultiply all figures by 100. 
t Washed log phase cells. Decrease in numbers of the 

cyanide-treated culture accounted for by manipulations and 
cyanide toxicity. 

$ 0.05 d l  for 30 min prior to washing and irradiating. 

nlonoxide was utilized f o r  further experiments. The 
intent was to  block the terminal respiratory enzymes 
involved in passing electrons to oxygen. It seemed 
reasonable to believe that such a block should result 
in  an accumulation of reduced enzymes in the cell 
and, thereby, in  a n  increased resistance to radiation. 

Cultures were grown a t  37O C to equal turbidity 
(log phase) in flasks of Difco nutrient broth through 
which gases were bubbled to yield conditions of high 
aerobiosis (95% oxygen and 5% carbon dioxide), 
medium aerobiosis (air),  mild anaerobiosis (methane), 
and strict anaerobiosis (methane atmosphere in  a 
Brewer anaerobic jar  heated for  45 min). A 20-ml 
aliquot of each culture was placed in a sterile Petri  
dish, gently agitated for  20 min to allow it t o  equili- 
brate with air, and then irradiated with ultraviolet 
light. Another aliquot of 100 ml of each culture was 
placed in a darkened vessel through which carbon 
monoxide (generated by dehydrating formic acid with 
conc_entrated sulfuric acid) was bubbled for  5 min. 
Controls remained constant a t  this time interval, but 
niore extensive treatment yielded irreversible inhibi- 
tion. Immediately after the monoxide treatment two 
20-ml samples were placed,in sterile Petri  dishes. One 
covered plate was kept darkened, and the other was 
exposed to fluorescent light. After being gently agi- 
tated for  20 min, each was immediately irradiated 
with ultraviolet light. The equilibration served t&o 
purposes. The first was t o  allow diffusion of the 
various gases (CO, CH,, 0,) from the media so that 
irradiation could be effected in  air alone. The second 
was to reverse the monoxide inhibition in the samples 
exposed to light to enable the cells to  respire, and in 
this manner regilin a higher oxidation state prior to  
irradiation, while tbose held in the dark remained in 
a reduced (inhibited) condition. This exposure to  air 
increased the sensitivity of the strictly anaerobic cells 
to  some extent, but was essential in order to obtain 
comparable results. 

Cultures were exposed to a quartz ultraviolet lamp 
delivering radiations of about 90% 2537 A within a 
darkened chamber (35O C),  which was sterilized by 
operating the lamp for  30 min prior to  exposing the 
suspensions. Cultures were irradiated in  open Petri 
dishes, which were gently agitated to  ensure uniform 
exposure of the cells. Aliquots were withdrawn a t  
intervals, diluted, and immediately plated in  replicate 


