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necrosis and interstitial .leukocytic infiltration to ex-
tensive and-widespread areas of neerosis and inflam-
mation. In those animals that recovered from their
paralysis and appeared to be approaching normaley,
the mieroscopic myocardial lesions varied, often show-
ing marked calcification in the zones of necrosis, fibro-
blastic replacement of ‘musecle and early. scar tissue
formation. These older lesions were always accom-
panied, however, by varying degrees of leukocytic
reaction. _
This filter-passing agent has been found to be sterile
on repeated culture. It will withstand heating to 56

degrees C for 20 minutes, losing some of its poteney’

but not its specificity and it is completely destroyed
by heating to 70 degrees C for 20 minutes.
 Extracts of organs of companion chimpanzees dying
of other conditions have uniformly failed to produce
any lesions in mice. The agent has been passed
through Berkefeld and Seitz fillers and has been
transferred to seven-day chick embryos and again
passed through Berkefeld filters without losing its
potency or specificity. '

On rare occasions small foei of round eells have

been found in the kidneys and the pulmonary lesions.

range from hyperemia to patchy foci of edema and
even occasionally broncho-prneumonia, Splenic hyper-
plasia has also been observed rather frequently. The
other viscera have shown no lesions that could be
attributed to the agent.

The agent has been found to be potent and spemﬁc
when introduced intravenously, intraperitoneally, sub-
cutaneously, intracranially and by intranasal instilla-
tions. Moreover, it is found to be present in the
nasal washings of inoeulated animals. Quite recently

it has been employed to produce myocarditis in guinea-

pigs and rabbits and we are now studying these myo-
cardial changes with the electrocardlograph This
work is still in progress.

The cardiac lesions of this ape disease and sporadie
human acute interstitial myocarditis of unknown etiol-
ogy are strikingly similar.

So far as we have been able to learn, this myocar-
ditis producing agent has not been described pre-
viously.

Le. Cou. F. C. Heuwie, M.C.
Caprain E. C. H. SceMpT, M.C.

VITAMIN-SYNTHESIZING DEFICIENCIES
IN YEASTS SUPPLIED BY
HYBRIDIZATION!

VITAMIN-SYNTHESIZING deficiencies of S. cerevisiae
can-be supplied by hybridizing it with species able
to synthesize the vitamins for which it is deficient.

1 This work was supported by a grant from Anheuser-
Busch, Ine. St. Louis.
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Most strains of S. cerevisiae are deficient in the ability
to synthesize biotin and vary from good to poor in
the ability to synthesize pantothenic acid. This spe-
cies appears to be heterozygous for the genes eon-
trolling the ability to synthesize pantothenie acid.
Our culture of S. carlsbergensis is capable of syn-
thesizing both pantothenic acid- and biotin in large
quantities, but is unable to synthesize pyridoxine,
which 8. cerevisiae synthesizes well. Haplophase cul-
tures? derived from 8. carlsbergensis were biotin +,.
pantothenic acid + and pyridoxine —. They were
mated with haplophase ecultures of §. cerevisiae,
which were biotin —, pantothenic acid — and pyridox-
ine +. The hybrid synthesizes all three vitamins in
large quantities.

The technique was that developed by Burkholder®
in his survey of vitamin-synthesizing ability of various
yeast species. The standard medium containing glu-
cose and asparagin and various minerals was supple-
mented with the six B vitamins (exclusive of B,).
In the medium containing the six' vitamins, growth
was nearly complete at the end of three days. The
cultures were grown in 6 x £” Kimble test-tubes and
the growth was determined by measuring the turbidity
with a photoelectric colorimeter. Other nutrient
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" 8. cerevisiae :
diploid 0 315 340 215 306 11 324 300
8. carlsbergensis
diploid 1 850 24 280 355 280 340 315
8. cerevisiae
haploid 0 309 285 13 290 12 306 230
8. carlsbergensis
haploid 830 23 204 323 124 322 290
804 282

Hybrid 7 303 3813 241 314 134

media were made up corresponding to the complete
medium described above except that single B vitamins
were lacking. Since these B vitamins are essential to
cell metabolism, it is assumed that a culture able to
produce good growth in a nutrient lacking a given
vitamin is dble to synthesize this vitamin and that
the eonverse is also true.

The amount of inoculum was tested and shown not
to carry enough vitamin to obscure the results.

_The haplophase segregant of S. cerevisiae is pan-
tothenie acid —, while the diploid from which it was
derived was pantothenic acid +. This indicates that

2 Carl C. Lindegren, dnn. Mo. Bot. Garden, 32: 107—
123, 1945,

s Paul R. Burkholder, I. McVeigh and D. Moyer, Jour.
Bact., 48: 385-391, 1944,
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the diploid culture was heterozygous for the gene-pair
controlling pantothenic acid synthesis.

Table 1 shows the turbidity readings of the original
cultures of S. cerevisiae and ‘S. carlsbergensts, their
haplophase segregants and the hybrid. Analysis of
the hybrid by dissection of ascospores indicated that
it was heterozygous for the ability to synthesize
pyridoxine, pantothenic acid and biotin.

S. globosus* is capable of synthesizing pantothenic
acid, but is incapable of synthesizing thiamin. A
hybrid was made with a haplophase from a homo-
zygous pantothenic-deficient culture of S. cerevisiae
(different from the one used above) and a haplo-
phase culture of §. globosus. Several hybrids were
produced by this mating, and one of them sporulated
well, but only a few of the ascospores were viable.
One of the hybrid-haplophases was backerossed to the
original pantothenic-deficient S. cerevisize. The re-
sulting diploid synthesized both pantothenic acid and
thiamin efficiently. Sinee neither parent could syn-
thesize both vitamins, the hybrid had obviously ob-
tained its ability to synthesize pantothenic acid from
§. globosus and thiamin from S. cerevisiae. The
hybrid was a poor synthesizer of biotin, but this was
according to expectation, since neither parent pos-
sessed the ability. The data appear in Table 2.

TABLE 2

Al all -Py -Pa T -B -N I

8. cerevisiae .... 8 362 355 50 313 19 355 300
8. globosus ..... 9 270 254 241 26 258 250
Hybrid ........ 5 290 293 258 290 15 294 300

These experiments prove that a vitamin-synthesiz-
ing deficiency in a yeast can be supplied by hybridiza-
tion and that the heterozygote usually synthesizes the
vitamin nearly as well as the homozygote.

CArL C. LINDEGREN
GERTRUDE LINDEGREN
HENRY SHAW SCHOOL OF BOTANY,
WASHINGTON UNIVERSITY, ST. Loms

STREPTOMYCES ANTIBIOTICS. I. CRYS-
TALLINE SALTS OF STREPTOMYCIN
AND STREPTOTHRICIN

MerHODS have been found for securing certain
crystalline salts of streptomyein and streptothricin.

These antibiotics are water-soluble, nitrogenous,
thermostable, basic organic substances produced by
species of Streptomyces in suitable culture media.
Streptomyein! was obtained first in 1944 as a crude
concentrate which was prepared from -cultures of

4+ We are indebted to Dr. Wickerham of the NRRL,
Peoria, for the culture of S. globosus.

1A, Schatz E. Bugie and S. A. Waksman, Proc. Soc.
Exp. Biol. and Med., 55: 66, 1944,
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Streptomyces griseus. It is strongly bacteriostatic
against gram-positive organisms, including Bacillus
mycoides and Bacillus cereus, and against gram-nega-
tive organisms, including Pseudomonas fluorescens,
Pseudomonas aeroginosa and Serratia marcescens,
while its toxicity for animals is sufficiently low that
it has therapeutic interest for diseases such as tula-
remia,? typhoid fever,® tuberculosis* and brucellosis.’
Streptothricin® was obtained first in 1942 as a erude
concentrate which was prepared from cultures of
Streptomyces lavendulae. It is also active against -
gram-negative organisms, including the three men-
tioned above, but is relatively much less active! against
such gram-positive organisms as Bacillus mycoides
and Bacillus cereus. Streptothricin also appears to
have possible therapeutic applicability.?

The concentrates of streptomyein and streptothricin
which were used for these biological studies' ¢ were
prepared by adsorption of the active substance from
the culture medium by means of Norite-A, elution of
the active substance from the adsorbate with dilute
acid, neutralization of the eluate and concentration
in vacuo to a residue. A concentrate of strepto-
thricin was made also by eluting the adsorbate with
acidified aleohol, neutralizing the eluate and adding
ether to the eluate.® , v

We have studied methods for the purification and
isolation of these active substances and have found
that when rather highly purified concentrates of
streptomyein were treated with methyl orange (the
sodium salt of helianthine) a erystalline salt formed
which served for purification of the active principle.
This helianthate can be converted into the hydro-
chloride, sulfate or any other suitable salt for chein-
ical or therapeutic purposes. Concentrates of strepto-
myein hydrochloride were treated with methyl orange
and by metathetical reaction yielded the insoluble
crystalline 'streptomyein helianthate. Since this salt
is relatively insoluble in water, it separates satisfac-
torily from an aqueous methanol solution and was re-
crystallized from the same solvent. Solvent of erys-

-2 F. R. Heilman, Staff Meetings of Mayo Clinic, 19:
553, 1944.
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