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this sort was not observed after administra-
tion of any dose of ether or nembutal. Eserine,
on the other hand, does enhance two-neuron
arc discharges. This is in accord with the
excitant action of eserine on the knee jerk re-
ported by Schweitzer and Wright.* If the two-
neuron arc discharges have previously been
enhanced by morphine, they are still further
enhanced by a subsequent injection of eserine.
Multineuron arc discharges in previously un-
treated preparations are little affected by
eserine. If, however, eserine is injected after
the multineuron arc discharges have been de-
pressed by morphine, enhancement of these
discharges occurs—an effect similar to that
exerted by large doses of morphine.

Summary. 1. In the spinal cat, small doses

4 Sehweitzer, A., and Wright, 8. A, J. Physiol.,
1937, 89, 165.
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of morphine (5 mg per kg) emhanced two-
neuron arc reflex discharges and depressed
those traversing multineuron arcs. After the
injection of larger doses (15 mg per kg), de-
pression of multineuron arc discharges was
followed by enhancement of these discharges.

2. Nembutal depressed both two-neuron
and multineuron arc discharges. These effects
were unaltered by previous injection of eserine
or morphine plus eserine, and increased
progressively with the dose of nembutal.

3. Ether depressed both two-neuron and
multineuron reflex arc discharges.

4. Eserine enhanced two-neuron arc dis-
charges, but had little effect on multineuron
arc discharges. If, however, morphine had
been injected previously, resulting in enhance-
ment of two-neuron and depression of multi-
neuron arc discharges, eserine caused enhance-
ment of both types of reflex arc discharges.
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Hypertensin Destruction by Oxidized Cytochrome.

E. Cruz-Cokg, M. Praza pE 1.0s REYEs M. aAND F. MARDONES.
From the Department of Physivlogical and Pathological Chemistry,
University of Santiago Medicine School, Chile.

The level of hypertensin in blood plasma
depends on the relative velocity of its produc-
tion and destruction reactions.

I. Renin + Hypertensinogen——IIypertensin
(Anaerobic reaction)
/(Protease)——Amino Acids
I. Hypertensin + Enzyme (Ansaerobic reaction)
\ (Oxidase)—> X
(Aerobic reaction)

Under certain conditions, the first reaction
is inhibited by some substances found in
Vitamin A concentrates?> and by some qui-
nones, as methylnaphthoquinone that can stop
it completely.®*

So far, the second reaction has been con-
sidered to depend on an anaerobic proteolysis
only. In fact, most of the organs, mainly the
intestinal mucosa, the kidney and the liver
destroy hypertensin at different speeds. In
vitro it has been found that hypertensin is
destroyed by renal and intestinal proteinase,”

by an amino polypeptidase found in renal ex-
tracts® and in blood plasma,’ by tyrosinase®
and by carboxypolypeptidase.?

1 Cruz-Coke, E., and Mardones, ¥., Rev. Med. de
Chile, 1943, 71, 955.

2 Cruz-Coke, E., Plaza de los Reyes, M., and
Leeannelier, S., Reuniones Soc. Biol., Santiago,
Oct. 1942.

3 Strube, E., and Croxatto, H., Bol. Soc. Biol.,
Suntiago, 1944, 2, 153,

+ Cruz-Coke, E., and Croxatto I1., Bol. Soc. Biol.,
Santlago, 1945, in press.

5 Faseiolo, J. C., Leloir, L. ¥., Munoz, J. M., and
Braun, Menendez k., Eev. Soc. Arg. Biol., 1940, 16,
643.

6 Croxatto, H., and Croxatto, R., Rev. Med. y
Alim., 1941, 8, 332,

7 Croxatto, H., and Croxatto, R., Bol. Soc. Biol.,
Santiago, 1945, in press.

8 Schroeder, H. A., and Adams, N. H,, J. Clin.
Invest., 1941, 20, 442.
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TABLE 1.
Average reduction rate of renal filtration in
13 toads’ kidneys.

Hypertensin 60.5%
Hypertensin + reduced cytochrome 70.8%
Hypertensin + cxidized cytoehrome 0.

The correlation between the start of the
hypertensin activity on the organism and the
ischemic and anoxemic phenomena in the
kidney, led us to consider that respiration
played an important part in the destruction of
hypertensin. We investigated this effect,
using oxidized cytochrome prepared accord-
ing to Keilin and Hartree!® on a Loewen-
Trendelenburg!!- ¥ preparation, and in a per-
fused toad’s kidney using Plaza de los Reyes
technique.™ To measure the hypertensin ac-
tivity, the rate of renal filtrate from this
preparation was used as a test in a Ringer’s
circuit without calcium.

Table I. shows the average reduction of this
renal filtrate rate in 13 tests. This reduction
proves that oxidized cytochrome inhibits the
effects of the hypertensive vaso constrictor
properties of hypertensin in the kidneys of
toads.

TABLE IT.

Timec of Reduction of oxidized cytochrome,
in prescnce of':

Renal tissuc 24 hrs.
Hypertensin 24 ¢
Renal tissue + hypertensin 15 min,

Oxidized cytochrome cannot be reduced by
renal tissue or hypertensin separately, but,
when renal tissue and hyperiensin are present
together cytochrome is reduced as shown in
Table II.

This reduction of cytochrome in the pres-
ence of renal tissue and hypertensin is parallel
with the disappearance of the vaso constrictor

9 Plentl, A. A., and Page, I. H., J. Biol. Chem.,
1943, 147, 135,

10 Xeilin, D., and Hartree, E. ¥., Proc. Eoy. So-
ciety (London), 1937, 122, 298.

11 Loewen, A., Arch. exp. Path. and Pharm., 1904,
51, 146,

12 Trendelenburg, P., Arch.
Pharm., 1910, 63, 165.

13 Plaza de los Reyes, M., Tesis de Licenciatura,
Fac. de Med., Santiago, Chile, 1942,
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Fie. 1.

Shows parallelism of reduction of cytochrome
and inaetivation of hypertensin.

QO Reduction of cytochrome,

@ Inactivation of hypertensin in the presence
of eytochrome,

Ordinates in Figs. 1, 2, 3 and 4 represent per-
centage reduction in hypertensin.

properties of hypertensin (Fig. 1).

The action of oxidized cytochrome on de-
struction of hypertensin by renal tissue was
also investigated in the cat. The destruction
of hypertensin by anaerobic proteolysis is
usually a rather slow process and takes about
an hour’s time, unless unusually high amounts
of enzyme are used. When oxidized cyto-
chrome is added to renal tissue, a rapid de-

100,
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Fia. 2.
Sliows that when oxidized cytochrome is added,
hypertensin is destroyed much faster.
@ Control, i.e., destruction of hypertensin with-
out oxidized cytochrome.
O Destruction when oxidized cytochrome is
added.
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F1g. 3.
This figure represents a typical experiment in whieh
0.1 ¢¢ hypertensin and 0.2 e¢¢ renal extraet, incubated for
different lengths of time, were injected as follows:

Incubation time

Elevation of eavotid
arterial pressure

No. in seconds mwu
1 2 17
2 2 3
3 3 1
4 10 3
5 15 2

At No. 1 no ¢ytochrome was added and the pressurc was

sharply inereased. At 2, 3,

4 and 5 cytochrome was

added, and no such inerease occurred.

struction of the pressor hormone occurred in
a few minutes when tested in the cat. Fig. 2
and 3 graphically show these results.

When 1 cc of N/100 of cysteine or of
ascorbic acid was added to the hypertensin
renal extract and cytochrome, the hypertensin
destruction was sharply retarded as seen in
Fig. 4. Itis evident that cysteine and ascorbic
acid retarded considerably the destruction of
hypertensin in both cases i. e. with or with-
out cytochrome.

In these experiments renin was prepared ac-
cording to Swingle, Taylor, Collings and
Hays.* The hypertensin was obtained by the
method of Braun Menendez, Fasciolo, Leloir
and Munoz,'> as modified by Cruz-Coke,
Gonzalez, Marish and Hulsen.!*

It may be of interest to note that the
oxygen consumed by the kidney cortex of
hypertensive dogs was less than normal,'* but
normal in rats.®

14 Swingle, W. W., Taylor, A. R., Collings, W. D.,
and Hays, W. W., Am. J. Physiol., 1939, 127, 768.

15 Bruun, Mencndez K., Fasciolo, J. C., Leloir,
L. F., and Munoz, J. M., J. Physiol., 1940, 98, 283,

16 Cruz-Coke, E., Gonzalez, F., Marish, M., and
Hulsen, W., Science, 1945, in press.
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This figure shows the destruction of hypertensin
when cach of the following was added to renal ex-
tract:

@ reunal extract alone (control)

O eytochrome

B ascorbic acid

¢ ¢¢  and cytochrome
A cysteine
A ‘¢ and cytochrome

Conclusions. 'The destruction of hyper-
tensin by renal extracts (hypertensinases) was

17 Raska, S. B., J. Exp. Mcd., 1943, 79, 205.
18 Cruz-Coke, X., Niemayer, H., and Fernandez,
Popelaire, J., Bol. Soc. Biol., Santiago, 1944, 2, 155,




Pityrosporum ovale—A LipopHiLic FuNcus

tested by two methods: (1) the rate of filtra-
tion in the toad’s kidney and, (2) the rise of
arterial pressure in the cat.

In both cases this destruction of hypertensin
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was markedly accelerated by oxidized cyto-
chrome and sharply retarded by reducing
agents such as ascorbic acid and cysteine.
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Pityrosporum ovale—A Lipophilic Fungus. Thiamin and Oxaloacetic
Acid as Growth Factors.*

Ruopa W. BENHAM. (Introduced by J. G. Hopkins.)

From the Department of Dermatology, College of Physicians and Surgeons,
Columbia University, New York City.

The cultivation of Pityrosporum ovale by
the addition of fats to wort agar has been re-
ported previously! and corroborated by
Emmons? Of a number of fats and fatty
acids, oleic acid seemed the most favorable.
In subsequent experiments® it was found that
if oleic acid was supplied, this organism would
sometimes grow feebly on an inorganic solu-
tion, similar to Currie’s medium, containing
NH,NO;, KH,PO,, MgSO,; and dextrose.
Substitution of asparagin as a nitrogen source
caused increased growth. If thiamin was
added, some growth was regularly obtained
even with NH4Cl as a nitrogen source, and
there was increased yield with asparagin. It
seemed that further study might clarify the
growth requirements of this fungus and throw
some light on the function of thiamin in its
metabolism.

As a basal media a modified Currie’s solu-
tion was used. It contained KH,PO4, 1 g
MgSOy, 0.25 g per liter. Either asparagin
1.25 g or NH4Cl 2.5 g was added, and a paral-
lel series of flasks containing in addition 50 g
of dextrose was usually prepared. A solu-
tion of the soluble constituents was dis-

* The writer wishes to acknowledge her indebted-
ness to Professor Edgar A. Miller for advice and
guidance in conducting these experiments.

1 Benham, R. W., J. Invest. Dermat. 1939, 2, 187,

2 Emmons, C. W., Public Health Rep., 1940, 55,
1306. :

3 Benham, R. W., Proc. Soc. Exp. BioL. AND
MEp., 1941, 46, 176.

tributed in amounts of 50 cc in Erlenmeyer
flasks and autoclaved. Omne-half cc of oleic
acid was then added to each flask. Brom
cresol green was used as an indicator. Solu-
tions of the supplements to be tested were
added by pipette in the following amounts:
B: 5 gamma, ethyl oxalacetate 5 cc of a 5%
solution, L-Keto-glutaric acid 2 ¢c of an M/10
solution. The pH of these media before the
addition of oleic acid and the supplements
varied from 4.4 to 4.8. The pH was not
changed with By, but rose to 5 with the
ethyl oxalacetate and the keto-glutaric acid.
The growth did not seem to be influenced by
the pH within the range tested.

Stock cultures were maintained on wort
agar tubes to which oleic acid had been added,
as previously described. The growth appears,
first as tiny cream-colored colonies which later
fuse, becoming dry and wrinkled with the
color varying from cream to tan or orange.
This growth was removed, ground with dis-
tilled water to make a heavy suspension. The
suspension was then centrifuged, washed sev-
eral times with distilled water and diluted for
use. (0.1 cc of packed fungus cells to 4.9 cc
of water). Two or 3 drops of this suspension
were used as inoculum. Growth was permitted
for 4-6 weeks at room temperature. At this
time the growth was harvested and the dry
weight obtained. This was done by centri-
fuging the mold specimen with an equal vol-
ume of 95% ethyl alcohol, The sediment was
then washed with 50% alcohol and finally





