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Sonw properties of the P-glucuronidase. As 
the main object of this investigation was to 
prepare adequate quantities of P-glucuroni- 
dase for use in the determination of steroid 
glucuronides. propenties of the enzyme have 
not been extensively studied. Dialysis of the 
culture fluid containing the enzyme caused 
the loss of a t  least one-half of the activity. 
This loss of activity was not prevented by con- 

trolling the temperature and the pH during 
dialysis. This bacterial p-glucuronidase is 
readily inhibited by ammonium chloride, a 
concentration of 0.1% of this salt causing a 
20% reduction of activity. For this reason, 
the free acid and not the ammonium salt of 
menthyl-P-glucuronide is used in the culture 
medium for the preparation of the enzyme. 
Sodium chloride, in concentrations above 
1.0%, decreases the activity of the enzyme 
appreciably. 

Summary. Potent culture fluid preparations 
of P-glucuronidase are obtained when E .  C O Z ~  
is grown at  25°C and pH 7.3 in a simple 
medium containing menthyl-P-glucuronide. 
The optimum incubation time is 8 days when 
continuous agitation is employed. The opti- 
mum pH for the hydrolysis of phenolphthalein 
mono-P-glucuronide is 6.2, while that for 
estriol-@-glucuronide is 4.5- 7 .O. Bacterial 
P-glucuronidase is readily inhibited by am- 
monium ion. Dialysis markedly decreases the 
enzymatic activity of our preparations. The 
culture fluid contains phosphatase but no 
sulfatase activity. 
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Biological Activity of Alkali  T r e a t e d  Aureomycin. (18592) 

A. C. DORNBUSH, J. J. OLESON, -4, L. WHITEHILL, AND B. L. HUTCHINGS. 
From the Lederle Laboratories Division, American Cyanamid Co., Pearl River, N .  Y .  

Recently, the growth promoting effect of 
aureoiiiycin on the chick( 1,2), the turkey(3), 
the rat(4,5), and the pig(6) have been re- 
ported. The general interpretation of these 
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results has stressed the probable effect of the 
antibiotic on the intestinal flora of the test 
animal. The inactivity of intramuscularly 
administered aureomycin or penicillin( 1,7) 
was in accord with this hypothesis. 

Data presented by Stokstad and Jukes(2) 
suggested (that aureomycin after microbiologi- 
cal inactivation with alkali was still active for 
the chick. As these data were not in agree- 
ment with the results we had obtained, it was 
decided to investigate more fully the biological 
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TABLE I. Antibacterial Spectrum of Aureomycin, Aureomycin Mash, and Alkali Treated 
Aureomycin Mash Samplm. 

Minimal concentrations* suppressing visible growth after 24 hr 
incubation 

, , 
,- -4lkali treated mash -> 

1 cc of 
Aureomycin, Aurcomycjii pH 13.0, 5N NaDH, 5 N  NaOH, 

5 cc of 

Organism y/ml mash, y/ml r /ml  y/ml y/ml 

Sh igella gallinarum 1.56 1.56 1.56 1.56 1.56 

Staphylococcus albus .195 .195 .196 .195 A95 

~ - 

En cil lZlS subtilis .048 .048 .OM .048 .048 

.Staphylococcus aureus .097 .097 -097 .097 .09i  
Bacillus cereus .048 .048 .097 .048 .024 
Escherichia coli 1.66 1.56 1.56 1.56 1.56 

as determined by w y  with Staphylococcus aureus. 

--- 
* The solutions were diluted to equivalent concentration8 based on residual antibiotic activity 

activity of alkali inactivated aureomycin and 
to study the stability of aureomycin in pure 
solution and in the presence of certain addi- 
tives. 

Experimental. The paper of Stokstad and 
Jukes mentioned heating whole aureomycin 
mash with an excess of 0.5)N sodium hydroxide 
followed by neutralization and concentration. 
Experiments were carried out as follows: 
Whole auremycin mash lfrom an industrial 
fermentation was divided into four 50 ml 
portions. Three of the portiuns were adjusted 
to pH 13 by the addition of 5N NaOH. One 
ml and 5 ml of 5N NaOH were added respec- 
tively to 2 of the flasks. The volume in each 
flask was then adjusted to 60 ml. The 3 
flasks with alkali were heated with flowing 
steam in an autoclave for 30 minutes. At 
the end of this ,time each sample was ex- 
tracted with 9 volumes of acid aqueous ace- 
tone (1  part 4N HCl, 13 parts acetone and 6 
parts water) and the extracts were assayed 
turbidimetrically for aureomycin activity ( 8). 
When compared with the unheated aureomy- 
cin mash, the sample which had been adjusted 
to pH 13 and then heated retained 70% of 
its activity. The sample receiving 1 ml of 
5X XaOH after being adjusted to pH 13 was 
5276 as active as the control whereas the 
sample receiving 5 ml of 5N NaOH was 41% 
as active. From the data it is apparent that 
even after heating for rather extended periods 
in alkali, appreciable antinbiotic activity re- 

S. Dornbush, A. C. and Pelcak, E. J., Ann. N. Y. 
Acad. Sci., 1948, v51, 218. 

mains in the "inactivated" mash. In  con- 
trast to this, solutions of pure aureomycin are 
rapidly inactivated by these procedures. 

That the activity remaining is due to un- 
changed aureomycin is not answered by the 
above data. To gain further information on 
this point, the anti-bacterial spectra and the 
behavior of the alkali treated material on 
paper chromatography was investigated. The 
spectra of the extracts of the various alkali 
treated samples were identical to that of au- 
reomycin (Table I).  The diluted mash ex- 
tracts were applied to 0.5 inch paper strips 
and developed for 17 hours at room tempera- 
ture in an atmosphere saturated with N HCl- 
n butanol ( 1 : 1  by volume). The Rf value 
for the residual antibiotic in all mmples was 
identical with the value of 0.75 obtained by 
Arnow and Emerick( 9) for aureomycin. 

The protective effect of the whole mash on 
aureomycin with respect to inactivation by 
alkali suggested that perhaps the presence of 
colloidal materials would exert a similar pro- 
tective action. In order to test this theory 
various colloidal substances were suspended 
in water, a solution uf aureomycin hydrochlor- 
ide was added and the pH of each was ad- 
justed to 9.0 by the addition of 5N sodium 
hydroxide. The suspensions were placed in 
the 37" incubator and samples were removed 
for microbiological assay daily. The results 
are shuwn in Table 11. It is apparent that 
the addition of any of a number of colloids or 
solutions that contain colloidal or suspended 
9. .4rnuw, P. and Emerick, M., Science, in press. 
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materials markedly stabilizes solutions of 
aureomycin to the destructive effects of al- 
kali. 

The results so far presented indicate that 
treatment of the whole aureomycin mash by 
alkali under the present conditions does not 
cause complete inactivation of the antibiotic. 
The activity reported in the experiments of 
Stokstad and Jukes could thus be attributed 
to unchanged aureomycin. 

The possibilit_c. still existed that the micro- 
biological activity of the mash which was due 
to residual aureomycin, did not truly repre- 
sent the activity for the chick and that the 
alkali treated aureomycin would be active in 
the latter test. To test this hypothesis the 
product arising from the treatment of aureo- 
mycin with dilute alkali was isolated and 
tested on the chick. In order to avoid any 
drastic degradation of the aureomycin mole- 
cule. the alkali treatment was carried out es- 
sentially as described by Kelsey and Gold- 
man( 10). Ten grams of aureomycin hydro- 
chloride was dissolved in 25  ml of water with 
just enough 10% SaOH to effect complete 
solution. Two hundred and fifty ml of phos- 
phate buffer ( p H  10.5, 2 s )  was then added, 

10. Kelsey, H. .4. and Goldman, L.. J .  C h .  Zn- 
veJt . ,  1049. v28. 1048. 

--- 

The solution was heated to 90-95" for 5 min- 
utes and then refluxed for 5 minutes (24 
hours at  2 5 ' effects the same transformation). 
The mixture was cooled, adjusted to pH 5.4 
with hydrochloric acid and 'the precipitate 
collected on a filter. The compound was dis- 
solved in dilute alkali, decolorized with 5 
grams of Korite A and 'the solution then 
adjusted to pH 5.4. The crystalline com- 
pound was collected and dried. A small 
sample was recrystallized from dilute hydro- 
chloric acid. -Analyses. C, 50.67; H, 4.90; 
X7 5.35; Cl,, 13.81. 

When tested against Staphylococcus aureus, 
the compound exhibited less than 0.04% of 
the antibiotic activity of aureomycin. The 
effect of the compound on the growth of the 
chick was determined as previously described 
( 1 ) . These results are summarized in Table 
111. The compound is inactive for the chick 
at  the various levels tested. 

Discussion. The foregoing data suggest 
that rather drastic conditions would be neces- 
sary to completely inactivate aureomycin in 
*the whole fermentation mash. The residual 
aureomycin is most probably the active agent 
in the alkali .*inactivated" product of Stok- 
stad and Jukes rather than an antibacterially 
inert product that retains activity for the 
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chick. This view is strengthened by the fact 
that a compound which is formed from aureo- 
mycin ‘by treatment with dilute alkali is in- 
active for the chick and exhibits only a frac- 
tion of the antibacterial activity of aureomy- 
cin. Tshese data further support the view 
that the antibiotic activity of a compound and 
its growth promoting activity for animals are 
related. The specific activity of each com- 
pound as regards its growth promoting effect 
is most probably correlated with the anti- 
biotic spectrum of the compound and with the 
availability and stability of the substance in 
the intestinal ltract of the animal. These 
factors could account in part for the fact that 
certain antibiotics are superior to others as 
growth stimulators. 

Several substances when added to solutions 
of aureomycin stabilize the latter against in- 
activation by alkali. The exact mode of this 

action is unknqwn. 
Summary. Alkali treated Streptomyces 

uureofuciens fermentation liquor contained 
considerable unchanged aureomycin. The 
pure antibiotic is inactivated ‘by similar treat- 
ment. The product arising from mild alkaline 
inactivation of aureomycin was isolated and 
found to have essentially no antibacterial ac- 
tivity and no growth stimulating activity for 
the chick. 

We are indebted to Dr. J. H. Williams, Director of 
Reseamh, for his constant interest and advice. It is 
a ,pleasure to express our appreciation to  Mr. L. M. 
Branoone and staff for the microanalyses, to Mr. 
Cairl Wolf and Mrs. Angela Goldman for the prep- 
aration of the alkali inactivated aureomycin and to 
Mr. Peter Arnow for the chromatography of the 
various solutions. 
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Pathological Changes in Adrenal Cortex of Mouse During Experimental 
Meningococcal Infection.* (18593) 

DAVID R U M L ~  AND MARJORIE BOHNHOFF. (Introduced by C. Phillip Miller) 
From the Department of Medicine, University of Chicago. 

Importance has been attached to hemor- 
rhage( 1,2) and other changes in the adrenal 
cortes, particularly the “tubular degeneration” 
of Rich (3),  in patients dying from fulminating 
meningococcal sepsis. These reports suggested 
that similar changes might be reproduced in 
animals experimentally infected with menin- 
gococcus. 

The following observations are limilted to 
microscopic changes in the adrenal cortex 
such as changes in the amount and distribu- 

*This investigation was supported, in part, by 
the U. S. Navy, Office of Naval Research, and, in 
part, by the A. B. Kuppenheimer Foundation of the 
University of Chicago. 

-i- Present address of Lt. Ruml-Air Surgeon’s Office, 
14th Air Force, Robbins Field, Macon, Ga. 
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tion of fat, hyperemia and inflammatory in- 
filtration. 

Methods and materials. The meningococ- 
cus employed was a type I strain originally 
isolated from the blood stream of a child 
acutely ill with epidemic meningitis. A 6- 
hour culture of the organism was suspended in 
4% mucin$ and mice were inoculated intra- 
peritoneally with 1 .O ml containing from l@ 
to lo5 organisms. The virulence of this 
strain had been increased by mouse passage 
so that < 10 meningococci in mucin produced 
sepsis which was fatal within 48 hours. Ani- 
mals which were inoculated with 1F organisms 
and remained untreated were moribund at  
24 hours and rarely lived for 48 hours. No 

$ Granular mucin, type 1701-W, supplied by the 
Wilson Laboratories, Chicago, 111. The method of 
preparation is described by Miller and Boh,nhoff (4). 

4. Miller, C. P. and Bohnhoff, M., J. Znf. Dis., 
1948, v83, 256. 


