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Section of the moderator nerves at no time produced any pressor 
or depressor response in this animal, 

From the foregoing results it seems clear that in the 
clog. removal of both kidneys does not prevent the ininiecliate 
appearance of a pressor response to moderator nerve section. The 
reflex response to such a procedure is at least equal to that seen in 
normal clogs and if  anything, seems to be heightened. Chloralose 
and ether were each used as anesthetic agents in both groups of ex- 
perinients. It so happened that one of the most marked pressor 
responses occurred after the use of each kind of anesthetic agent 
in both the normal and iiephrectomized group of dogs. In view of 
tlie slightly different initial blood pressure levels in the two groups. 
as well as the difficulty in ascertaining tlie exact depth of anesthesia 
in each experiment, close quantitative comparison o f  tlie pressor 
responses in the two ~ I - O L I ~ S  is not justified. I t  would semi, how- 
ever, that circulating pressor substances arising from the kidney 
(c .  g., atigiotoniii) are not demonstrably iniportant in the pro- 
duction o f  acute neurogenic hypertension. 
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Comparative Study of Effect of Sulfadiazine and Sulfathiazole on 
Stap k ylococcus aureus. 
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(Introduced by Chester S. Keefer.) 
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of Yedicirce, Boston Cniuer& School of MedCcine, Boston, Mass. 

Sulfadiazine has been found to he as effective as sulfapyridiiie 
and sulfanilaniide in the treatment of experimental prieuniococcal 
and streptococcal iiifections,l~ ' and its administration to niaii causes 
relatively few toxic symptoms."- 4 7  In staphylococcal infections 
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in mice, the percentage of survivals following treatment with 
sulfadiazine compared favorably with the number of survivals 
following the administration of sulfathiazole.' The results of com- 
paring the relative effectiveness of sulfanilamide and sulf adiazine 
against hemolytic streptococci were reported in a previous paper.' 
At this time, we report the results of a comparative study of the 
effect of sulfadiazine and sulfathiazole on various pathogenic 
strains of Staphylococcus aureus. 

The methods employed in this study have been 
described previou~ly.~? In brief, the culture medium was defibrin- 
ated whole blood obtained from individuals without evidence of 
infection. The two drugs, sulfadiazine or sulfathiazole, were either 
added directly in vitro or were administered by mouth before with- 
drawal of the blood. Chemical analysis of all blood containing the 
drug was made.* Eight saline dilutions of an 18-hour broth 
culture of Staphylococcus a w e w  were made and 0.1 cc of each 
dilution was added to 0.5 cc of the defibrinated blood. The cul- 
ture tubes were sealed and rotated in the incubator for 48 hours. 
The tubes were then examined for hemolysis ; those cultures showing 
no hemolysis were opened and the contents plated out after proper 
dilutions had been made. The agar used in these plates contained 
para-amino benzoic acid.g Following incubation of the plates the 
colonies were counted. 

Action of Sulfadiasivte and Sulfathiaxole K7hen Added in vitro 
to TVlzoZe Blood. It was first necessary to determine what effect 
the addition of sulfadiazine igz vitro had on the bactericidal power of 
blood obtained from normal individuals. Five milligrams of the 
powdered drug were added to 20 cc of defibrinated blood. After 
thorough mixing for one hour, various dilutions were made with 
drug-free blood as the diluent. Each dilution was then used as 
culture medium and the bactericidal action against the staphylo- 
coccus observed. 

Methods. 

Fig. 1 shows the results obtained in 2 such experiments. 
The addition of sulf adiazine to defibrinated blood caused an 
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ACTION ON STAPHYLOCOCCUS AUREUS OF SULfADIAZlNE 
AND SULFATHIAZOLE ADDED IN VITRO TO BLOOD 
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FIG. 1. 
Points represent number of organisms present after 48 b u r s '  incubation. 

increase in the bactericidal power of the blood. When the original 
inoculum I was greater than 1,000 organisms per cubic centimeter 
of blood, complete killing was not observed. This was found to be 
true even with concentrations of sulfadiazine as high as 20 mg per 
100 cc. Blood containing less than 1,000 organisms per cubic centi- 
meter usually exhibited some bacteriostatic action with concentra- 
tions as low as 2 mg per 100 cc. This action became bactericidal 
when levels of 5 to 10 mg per 1 0  cc were obtained. Concentrations 
above 10 mg per 100 cc produced only a slight increase in the bac- 
tericidal power. 

We have shown previously5 that the addition of sulfathiazole to 
whole blood caused bacteriostasis and an increased killing power 
against Staphylococcus aurezis. In the present experiments sulfa- 
thiazole was somewhat more effective than sulf adiazine against 
pathogenic staphylococci when whole blood was used as the culture 
medium. In general, sulfathiazole completely killed inoculations of 
10,000 organisms or less, which is about 10 times the bactericidal 
power observed following the addition of sulfadiazine to the 
media. A further point observed in these in vitro studies was that 
the action of sulfathiazole became manifest at low concentrations. 
When large inocula were used, bacteriostasis was more marked 
in the sulfathiazole-containing tubes. 

E&ct of Ingestion of Sulfadiaxine 0% Bactericidal Power of 



Blood. In  this group of experiments. the Mood was studied ior 
bactericidal activity after the drug had been exhibited by mouth. 
A sample of blood was withdrawn before the adiiiinistration oi 4 01 

5 g o f  sulfacliazine, and additional speciiiiens were taken at intervals 
varying from 40 minutes to 1 hours after the ingestion oi the drug. 
These samples ivere ctefihriiiated and then used in the ?)actericidal 
tests. 

It 
was clearly demonstrated that the adiiiinistration o f  4 iadiazine 
by iiioutli to nornial indiJ-iduals iiicreasetl the Iiactericidal effect of 
the blood against pathogenic staphylococci. lire then sttidied more 
thoroughly the relation of the concentration of siilfaciiazitie in the 
blood to the bactericidal power observed. Fig. 3 illustrates the 
results obtained in one of these experiments. \l'ith a ctmceritratioii 
of 1.3 to 1.6 mg per 100 cc no effect against pathogenic italhylococci 
was noted, even with a small inoculuni of 20 organism3 per cubic 
centimeter of blood. When the concentration reached 2.5 117g per 
100 cc and the inoculuni was less than 30,000 organism.; per cut>ic 
cent (meter, a definite bactericidal effect occurred. It'ith conceti- 
trations up to 4.2 mg per 100 cc this action u-as even iiiore iiiarked. 
Levels of 4.8 and 5.2 mg per 100 cc caused some bacteriwtatic 
action iI; blood containing 200,000 organisms per cc. 

Fig. 2 shows 2 typical responses obser~.ccl i i i  50 esperiinents. 

EFFECT OF SULFAOIAZINE IN BLOOD ON STAPH. AUREUS 
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sulfadiazine was 4.8 mg per 100 cc, and even in this individual a 
concentration of sulfathiazole of 2.7 mg per 100 cc was more 
effective against the staphylococcus. 

The present studies indicate that sulfadiazine in- 
creases the bactericidal power of normal blood against StufhyZoco~- 
cus auyeus, both when added directly in vitro and when administered 
by mouth. The addition of the two drugs to similar samples of 
blood shows that sul fathiazole is somewhat superior to sulfa- 
diazine against the staphylococcus. Further, the action of sulfa- 
thiazole becomes manifest at lower concentrations. Attempts to 
determine the level of sul fadiazine which produces maximal killing 
show that a concentration of 4 rng or above is usually necessary. 
Levels above 10 mg per 100 cc do not increase this action appre- 
ciably. This is in contrast to the action of sulfathiazole which pro- 
duces maximal bactericidal action at a somewhat lower 

When the two drugs are administered orally, sulfathiazole in- 
variably produces as great or greater an increase in the bactericidal 
action of the blood. This was true even though the concentration 
of sulfadiazine was twice that of sulfathiazole. 

These results, then, indicate that sulfadiazine is not as effective 
in whole blood as sul fathiazole against the staphylococcus, even 
though high concentrations are obtained. I t  is felt, however, 
that sulfadiazine should prove useful in the treatment of pa- 
tients with staphylococcal infections who do not tolerate sulfa- 
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thiazole. I t  would also appear useful in the treatment of staphylo- 
coccal infections of the meninges inasmuch as sulfadiazine diffuses 
readily into the spinal fluid. 

Sulfadiazine increases the bactericidal action of 
normal blood when added in vitro or when exhibited orally. Com- 
parative tests show that sulfathiazole is somewhat superior to 
sulfadiazine in its effect on Staphylococcus aweus. 

Conclusiom. 
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Absorption and Metabolism of Estrogens. I. Estrogen Assay 
by Intrasplenic Injection. 

ALBERT SEGALOFF AND W. 0. NELSON. 
From the Department of Anatomy, Wayne Umiversity, College of Nedicine, 

Detroit, Mich. 

I t  has been stated that estrogens are metabolized by the liver of 
the rat and completely inactivated. The best evidence for this is the 
excellent' work of Heller' on tissue slices incubated with various 
estrogens. Methods of indirect attack in vizio have consisted in 
attempting to study effects of endogenous or exogenous estrogens in 
animals in whom the liver had been poisoned.'? There have also 
been attempts to recover estrogens by hashing the whole animal 
after inje~t ion.~ These h a w  also led to the belief that estrogens are 
completely inactivated by the liver. 

The present study of which this is a preliminary report was 
undertaken with the view of direct attack on this problem. 

The estrogen in question was injected directly into the spleen 
in 0.05 cc of oil solution. The spleen was exposed through a mid- 
ventral incision and delivered to the outside; the site of entrance 
of the needle into the spleen was tied with an encircling silk ligature to 
prevent leakage of the oil. The injections were made into castrate 
females primed 14 days previously with 50 y of estrone. Vaginal 
smears were taken with a moist, cotton tipped toothpick at 48, 60, 
and 72 hours after injection, and a fully cornified smear in any one or 
more of the three periods was considered as positive. These pro- 
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