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cessfully used against uterine fibromyoma in 
women ( 16), possibly due to insufficient quan- 
tities of progesterone absorbed(%; p. 167). 
We feel that it would be of interest to repeat 
these clinical trials with 19-nor-P instead of 
P. Absorption from 19-nor-P pellets (pure, 
not mixed with cholesterol) is probably more 
rapid than from P pellets. 

Summary. Antiestrogenic activities-anti- 
fibromatogenic, antihysterotrophic, antilutein- 
izing-of 19-norprogesterone have been com- 
pared to those of progesterone. 19-Norpro- 
gesterone, whose progestational activity is 
considerably greater than that of progesterone, 
is also strikingly superior as to antifibromato- 
genic, antihysterotrophic, and antiluteinizing 
action. On the contrary, the greater proges- 
tational potency of All-dehydroprogesterone 
compared to that of progesterone is seemingly 
not concomitant with greater antifibromato- 
genic and antihysterotrophic actions. The 
theoretical and practical bearings of the state- 
ments with 19-norprogesterone are discussed, 

Thanks are due to Messrs. Syntex, MQico, for 
l9-norprogesterone7 and to Messrs. Ci,ba, Basel, 
Switzerland, for All-dehydroprogesterone. 

1. Lipschutz, A., and Vargas, L., Endowinology, 
1911, v28, 669. 

2. Lipschutz, A., Steroid Hormones and Tumors. 
Williams & Wilkins, Baltimore, 1950. 

3. Iglesias, R., and L ipdu tz ,  A., Lancet, 1946, v2, 
488. 

4. Lipschutz, A., Iglesias, R., Bruzzone, S., Fuen- 
zalida, F., and Riesco, A., Texas Rep. Biol. and Med. ,  
1948, v6, 3. 

5. Mardones, E., Bruzzone, S., Iglesias, R., and 
Lipschutz, A., Endocrinology, 1951, v49, 817. 

6 .  Meyestre, Ch., Tschopp, E., and Wettstein, A., 
Helv. chim. Acta, 1948, v31, 1463. 

7. Miramontes, L., Rosenkranz, G., and Djerassi, C , 
J .  Am.  Chem. SOC., 1951, v73, 3540. 

8. Tullner, W. W., and Hertz, R., Endocrinology, 
1953, v52, 195. 

9. Mardones, E., Igleskts, R., and Lipschutz, A., 
Experientia (Basel), 1953, v9, 303. 

10. Fuenzalida, F., J .  Cl .  Endocrinol., 1950, v10, 
1511. 

11. Fuenzalida, F., and Lipschutz, A., J .  Cl .  En- 
docrinol., 1953, v13, 1201. 

12. LipGhutz, A., and Maass, M., Cancer Research, 
1944, v4, 18. 

13. Lipschutz, A., Bruzzone, S., and Fuenzalida, F., 
Cancer Research, 1944, v4, 179. 

14. Shimkin, M. B., and White, J., Endocrinol., 
1941, v29, 1020. 

15. Fuenzalida, F., Rev.  Canad. Biol., 1944, v3, 
366. 

16. Segaloff, .4., Weed, J. C., Sternberg, W. H., 
and Parson, W., J .  Cl. Endocrinol., 1949, v9, 1273. 

~~ 

Received May 19, 1954. P.S.E.B.M., 1954, v86. 

Ra.uwolfia serpentina in Hypertensive Vascular Disease.*+ (21130) 

GEORGE A. YERERA. 
Fiom the Department of Medicine, Columbia University College of Physicians and Surgeons, and 

Presbyterian Hospital, New York City .  

In recent years, alkaloids of Rauwolfia 
serpentina have been found capable of pro- 
ducing hypotensive and sedative effects and 
bradycardia in animals and man. Rauwolfia 
serpentina (Ophioxylon serpentinurn) is a 

*This study was supported by grants from the 
Squibb Institute for Medical Research and the Irwin 
Strasburger Memorial Medical Foundation. 

t The assistance of Drs. Stanley E. Bradley and 
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Margaret Crymble, Iva Moen, Mary Iles and Mar- 
garet N. Hawthorne is gratefully acknowledged. 

tropical shrub growing throughout the Indian 
peninsula, the roots of which have been used 
for centuries for medicinal purposes. The 
hypotensive properties of the alkaloidal base 
extracted from this plant have been known 
since 1931 (1), but clinical trials in hyperten- 
sive patients in this country were not carried 
out until a few years ago(2). 

The present study was undertaken to throw 
further light on the clinical, circulatory and 
metabolic effects of Rauwolfia serpentina 
( Raudixin, Squibb) administered to patients 



454 Rauwolfia serpentina IN HYPERTENSIVE VASCULAR DISEASE 

T-4BLE I. Cliilical and Labora tov  Data  of 4 Hypertensive Patients Treated with BauwoZ$u serpen- 
tina. 
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in various phases of hypertensive yascular 
disease. 

Case inaterial and methods. Clinical ob- 
servations were made on 10 ambulatory pa- 
tients with uncomplicated hypertensive vas- 
cular disease, and 10 bed patients, on the 
medical wards of the Presbyterian Hospital, 
with the accelerated (“malignant”) phase of 
the disorder who showed proteinuria, some 
degree of nitrogen retention, and retinopathy 
with papilledema. Four additional patients 
(one uncomplicated,, one with cerebral arterio- 
sclerosis but no cardiac or renal involvement, 
and 2 with nephrosclerosis but no cerebral or 
cardiac involvement) were studied in more 
detail on the metabolic ward. The conditions 
of study, diagnostic procedures and methods 
employed in these 4 patients were similar to 

those reported previously( 3 ) , including the  
utilization of daily “resting” blood pressure 
measurements, constant dietary and fluid in- 
takes, and preliminary periods of hospital 
supervision of 2-3 weeks. Known causes of 
hypertension, such as primary renal or adrenal 
disease and coarctation of the aorta, were ex- 
cluded in all instances. 

Results. 1. Raudixin, 50-100 mg twice 
daily, was given orally for one month to the 
10 uncomplicated ambulatory patients, casual 
blood pressures having been recorded a t  
weekly intervals for a t  least one month prior 
to therapy. Reductions in arterial tension of 
more than 15 mm Hg systolic and 10 diastolic 
(maximum 40 and 28) and in pulse rate of 
more than lO/min. were achieved in 7 in- 
stances within a 2-week period and maintained 
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throughout the period of drug administration, 
no significant changes occurring in the remain- 
der. The only side-effect noted was slight 
nasal congestion in 4 patients. Four of those 
in whom a response was observed reported 
that they felt much less tense and nervous. 
The greatest effects were clearly in those in- 
dividuals of the tense, hyperkinetic and emo- 
tionally labile variety. In no instance did the 
blood pressure fall to normal and in one pa- 
tient several retinal hemorrhages appeared for 
the first time 6 weeks after the start of sus- 
tained treatment. 

2. In contrast, Raudixin, 100 mg twice 
$daily, administered for periods of 2-4 weeks 
to the bed patients in the accelerated phase, 
was without any subjective or objective 
effects. The casual blood pressure, measured 
twice daily, averaged 204/126 at the start of 
therapy and 207/128 at the close. The maxi- 
mum systolic reduction was 12 mm, and dias- 
tolic 8. No significant changes in pulse rate 
were noted, land no patient showed any im- 
provement in the degree of proteinuria or 
retinopathy or any decrease in the urea nitro- 
gen concentration in the blood. 

3. The results of the more detailed study 
undertaken in 4 patients are summarized in 
Table I. This group received Raudixin 100- 
2W mg twice daily for periods of 15-25 days. 
Two reported diminished nervousness and 
emotional tension, ‘and one developed nasal 
congestion. Both patients with nephrosclero- 
sis showed slight increases in weight during 
the early part of therapy followed by a de- 
crease. “Resting” blood pressure values, 
compared to control readings, decreased in all 
patients to a minor extent, but never more 
than 10 mm systolic or 10 diastolic below the 
lowest values recorded in the control period. 
Changes in heart rate were unimportant and 
the urine volume fluctuations showed no con- 
sistent trends. The 2 subjects with nephro- 
sclerosis exhibited sodium retention for per- 
iods of different lengths immediately following 
Raudixin administration (Fig. 1 ) , subsequent 
urine sodium values being for a time in excess 
of the dietary sodium (Table I) .  The other 
2 patients, both receiving a higher sodium 
content in their diets, reduced their urine 
sodium content to 39 and 50 mEq on the 
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FIG. 1. Effect of Rauwolfia on sodium output in 

2 patients with nephrosclerosis. 

second day after starting the drug although 
the mean outputs for 5-day periods were not 
affected materially. No major alterations in 
potassium excretion were encountered. 

No significant changes were noted in serum 
sodium, potassium, chloride, carbon dioxide 
content, urea nitrogen, fasting blood sugar, 
cholesterol and cholesterol esters, calcium and 
phosphor us concentrations. The hematocr it, 
hernogram and urinalysis remained unaltered 
‘and the cephalin flocculation test negative. 
Serial measurements of heart size by X-ray 
were unmodified, and weekly electrocardio- 
grams and electroencephalograms were unaf - 
fected. The plasma volume, measured with 
the dilution technic employing 1131-labelled 
human serum albumin, increased 300 ml in 
one subject and decreased 1 0  ml in another. 
Under resting conditions, using the direct Fick 
principle with catheter in right atrium, the 
cardiac output remained 3.4 ljmin. in one 
patient, rose insignificantly from 3.4 to 3.6 in 
the second. The splanchnic blood volume was 
determined in one instance with the change, 
from 894 to 963 ml, being within the limits 
of error of the method(4). 

Discussion. The present study suggests 
that Raudixin may modify the casual blood 
pressure of some ambulatory patients with 
uncomplicated hypertensive vascular disease. 
It produces little change in those with the 
accelerated phase of the disorder or in hospital 
patients in varying stages of the hypertensive 
process after an adequate period of bed rest. 
At least in these short-term observations, rest 
or the superimposition of the accelerated 
phase appears to minimize any depressor ef- 
fect. This observation, together with the 
absence of any apparent direct cardiac or cir- 
culatory action of the drug, lends support to 
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the concept that only a neurogenic component 
is modified( 5 ) .  Whether the depressor action 
of Raudixin would be of greater benefit if the 
drug were continued for longer periods, or 
whether it will modify the natural history of 
the disease, cannot be stated from the present 
data. The appearance of retinopathy in one 
patient while under treatment is noteworthy. 

The early and temporary urinary sodium re- 
tention, observed in 2 hospital patients with 
nephrosclerosis, was greater than could be ex- 
plained by chance fluctuation in subjects on a 
constant fluid and electrolyte regimen; the 
transitory decrease in the 2 others may be of 
no significance. The relationship of Rauwolfia 
serpentina to sodium metabolism or the pos- 
sibility that it may exert temporary effects 
on renal function will require further elucida- 
tion. 

Raudixin seems to be a relatively safe drug 
and may be of value in the treatment of ambu- 
latory hypertensive patients, particularly 
those who are tense, hyperkinetic and without 
complications. Its influence on the course of 
hypertensive vascular disease remains to be 
established. 

Summary. 1. Rauwolfia serpentina (Raw 
dixin Squibb) was administered for periods of 
2 weeks or more to 10 ambulatory patients 

with uncomplicated hypertensive vascular 
disease, 10 bed patients with the accelerated 
phase of this disorder, and to 4 hospital pa- 
tients in varying stages of the disease, the last 
group being studied in detail while on a con- 
stant fluid and dietary regimen. 2. Significant 
depressor effects and bradycardia were ob- 
served in the majority of the ambulatory 
patients; some degree of relaxation was noted 
in those who were emotionally tense; but little 
or no effects were evident in those with the 
accelerated pbase or those under hospital 
supervision. 3. Temporary sodium retention 
was apparent in 2 hospital patients with 
nephrosclerosis, but otherwise Raudixin ap- 
peared to have no direct hemodynamic, cir- 
culatory or metabolic action. 
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Phagocytosis Influenced by Growth Media, Filter Paper and para- 
Hydroxybenzoic Acid. (21131) 

EDWIN 31. LERNER, I1 AND JOSEPH VICTOR. 
From the Biological Laboratory, Chemical Corps, Camp Detrick, Frederick, Md.  

Earlier studies( 1 ) demonstrated greater 
phagocytosis of Escherichia coli grown in beef 
infusion medium than when grown in tryptose 
medium. Phagocytosis of killed E .  coZi was 
increased also by previous treatment with 
filter paper or para-hydroxybenzoic acid ( 2 ) .  
The latter compound, an active principle in 
filter paper, was reported by Davis(3,4) as a 
new bacterial vitamin and antagonist for para- 
aminobenzoic acid. These observations have 
been extended to BrucelZa abortus. 

Materials and methods. Culture media. 

BruceZZa abortus strain 19 was kept routinely 
on Bacto Tryptose agar enriched as noted 
below, and inoculations were made from 24- 
hour cultures into the media to be tested. In  
the initial studies on phagocytosis of BruceZZa 
grown in beef and tryptose broth, the stock 
inoculum was carried in tryptose broth and 
transferred every 24 hours. When daily 
transfers of the stock culture were made in 
this broth medium, phagocytosis of both beef 
and tryptose grown bacteria by neutrophiles 
from normal guinea pigs under standardized 


