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mary gland cells are more refractory to their
direct growth stimulus than in other strains.
This might be the case with the strains of
mice which were deficient in their response to
anterior pituitary materials. Since proges-
terone exerts its mammary growth effect
through the anterior pituitary, it is possible
that in some strains the pituitary is not op-
timally stimulated by progesterone, poorer
mammary growth resulting. Further studies
will have to be made to determine the possible
roles of other endocrine glands such as the
thyroid in the observed deficiencies in mam-
mary growth.

Summary. Four strains of albino were
studied as to mammary lobule-alveolar
growth responses to anterior pituitary prepa-
rations and progesterone. Statistically sig-
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nificant differences in strain responses were
found. The Schwing and Swiss strains of
mice were definitely superior to the Kansas
and Sutter strains in their response to an-
terior pituitary preparations. The Swiss,
Kansas, and Sutter strains of mice were all
inferior to the Schwing strain in response to
progesterone.
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Two recent reports(1,2) have emphasized
the effect of certain pentoses in stimulating
early growth of lactobacilli. In the report of
Camien and Dunn(l) 3 pentoses were used
individually. Often L-arabinose was some-
what more effective for L. gayonii and related
species than was D-xylose or D-ribose, though
the stimulatory effect of the individual pen-
toses differed somewhat with different cul-
tures.

The present report deals with the growth
response to a mixture of 3 pentoses shown by
a collection of lactobacilli. The investigation
was prompted by preliminary observations on
a few cultures which indicated that homofer-
mentative lactobacilli responded to pentoses
quite differently than heterofermentative lac-
tobacilli, particularly in a semisynthetic medi-
um. It was found that this difference between
the 2 fermentative types holds true, for the
most part, for a larger number of lactobacilli
and the degree of difference varies with the

* Supported in part by grant of National Institutes
of Health, U. S. Public Health Service.

test medium.

Materials and methods. Two culture me-
dia were used for the tests. One was a semi-
synthetic medium containing 0.5% acid di-
gest of casein plus added tryptophane, cys-
teine, serine, threonine, purines, pyrimidines,
vitamins, acetate, inorganic salts, and 1.0%
glucose which was autoclaved in the medium.
The detailed composition was given previ-
ously(3) but in the present study a few
changes were made: the hydroxyproline of
the previous work was omitted and xanthine
was used in place of hypoxanthine. For test-
ing the effect of pentoses, a mixture of L-
arabinose, D-ribose, and D-xylose was steri-
lized by heat, but apart from the medium.
This solution was added to tubes of previ-
ously autoclaved medium in an amount suf-
ficient to give 0.5% of each pentose. In per-
forming the tests, one series of tubes con-
tained only the 1% glucose, tubes of the other
series contained 1% glucose plus 0.5% of
each of the 3 separately-sterilized pentoses.
Certain departures from the foregoing pro-
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FIG. 1 (left). Growth response of 4 heterofermentative lactobaeilli (L. fermenti strains 41,
53, 78, and ATCC 9338 in semisynthetic medium in presence of either glucose or glueose plus
the 3 pentoses. Turbidity scale is based upon light transmission with a 580 my filter: 0 — clear
tube, 65 to 80 — near maximal or maximal growth.

* Growth of cultures 41, 55, and 78 in glucose medium appeared in 41 to 48 hr and attained

turbidity values of 65 to 73.

FIG. 2 (right). Growth response of 2 homofermentative lactobacilli (L. casei 46 and lac-
tose-negative L. casei 4) in semisynthetic medium with either glucose or glucose plus pentoses.

cedure were made in some instances. In a
few cases, 0.5% glucose was autoclaved in
the medium while another 0.3%¢ glucose was
sterilized separately and added later. Also.
in some later tests. the 9% of glucose in the one
series was increased to equal total 9% of glu-
cose plus pentoses. This and certain other
departures from the usual procedure will be
referred to later in connection with results.
The second test medium was APT medium
{Case) which is a modification of that of
Evans and Niven(4). It is an enzyme digest
of protein plus yeast extract, phosphate and
other salts, polyoxyethylene sorbitan mono-
oleate (Tween 80), and 1% glucose. For
tests of the effect of pentoses, a separately
sterilized mixture of L-arabinose. D-ribose.
and D-xylose was added, as before, to previ-
ously autoclaved tubes of medium to give
0.5% of each pentose, in addition to the 1%
glucose sterilized with the medium.

Thirty-seven lactobacilli were used. The
homofermentative subgroup was represented
by 12 strains of L. casei, 4 “lactose negative”
L casei, 2 L. casei-like, 5 L. plantarum, and
3 L. acidophilus; in the heterofermentative
subgroup were 9 L. fermenti and 2 from

greenish discolored meat products.t Of
the 37 cultures, 5 homofermentative and one
heterofermentative were from the American
Type Culture Collection. The others, aside
from the 2 meat product cultures, had been
obtained either from saliva or carious lesions
and maintained for some years by monthly
transfers in tomato juice yeast extract me-
dium. Cells used for the tests were grown
usually in the tomato yeast extract medium
or. in some cases, in APT medium. For in-
oculation, either 0.001 or 0.0002 ml, secured
by dilution of approximately 24-hour cul-
tures, was used in most cases; in a few tests
0.01 ml was used. In each test, all tubes re-
ceived the same amount of inoculum. Incu-
bation was at 36°C, though 30°C was em-
ploved in a few instances.

Results. Growth of some representative
lactobacilli in the semi-synthetic medium,
with and without the 3 pentoses, is shown in
the figures. The 4 heterofermentative lacto-
bacilli in Fig. 1 ordinarily grew rather slowly
in the semisynthetic medium, turbidity ap-

t For these 2 cultures the writers are indebted to
Dr. J. B. Evans and Mr. R. H. Deibel of American
Meat Institute Foundation.
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TABLE 1. Effect of Pentoses on Early Growth Response.

Faster with Essentially Slower with
Species and No. of pentoses no diff. pentoses
strains tested SS* APT* SS APT SS APT
Homofermentative
L. caset 181 0 0 11 4 7 14
L. plantarum 5% 0 0 0 0 5 5
L. acidophilus 3 0 0 3 3 0 0
Heterofermentative
L. fermenti 9 9 9 0 0 0 0
From discolored 2 0 0 2§ 2§ 0 0

meat products

* Letters refer to semisynthetic (SS) and APT medium.

t The 18 casei strains include 4 lactose negative casei and 2 casei-like cultures.

} L. arabinosus 17-5 (i.e., L. plantarum ATCC 8014) is one of the § strains.

§ Tests were made at both 30° and 36°C; one of these cultures failed to grow at 36°C. On
repeated tests of these 2 cultures there were a few instances in which growth was a little slower
in the APT medium in the presence of pentoses. Since the difference was slight and was not
observed at other times, these 2 cultures are classed in the ‘‘no difference’’ category under the

APT medium,

pearing only after 24 to 40 hours or more,
although heavy growth was attained later.
These organisms in repeated tests in the semi-
synthetic medium responded more readily
when the 3 pentoses were supplied along with
glucose. Similar results were secured with 5
other strains classed as L. fermenti.

Results of tests with several species or va-
rieties of homofermentative lactobacilli were
different. In some cases growth was some-
what slower when the 3 pentoses were in-
cluded in the medium; in others, the rate of
growth was approximately the same. Results
shown in Fig. 2 are typical of other L. casei
cultures as well as of L. plantarum and L.
acidophilus. In no instance did the 3 pen-
toses stimulate growth of any of the homo-
fermentative lactobacilli.

In APT medium, which contains yeast ex-
tract, all of the lactobacilli produced speedier
growth than in the semisynthetic medium;
nevertheless, the effect of the pentoses was
still evident and the results paralleled those
obtained with the semisynthetic medium. In-
cluded in these tests were different-sized in-
oculations from cultures of varying ages from
16 to 48 hours.

A summary of results with all cultures in
both experimental media is given in Table I.
Growth of the homofermentative lactobacilli
either was not appreciably affected by the
pentoses or it was slower in their presence.
Results with individual strains of L. casei dif-

fered somewhat in this respect in the 2 media.
In no case, however, was growth of L. casei,
L. plantarum, or L. acidophilus accelerated in
the presence of the pentoses.

Of the heterofermentative lactobacilli, all
9 L. fermenti (ATCC 9338 and 8 strains of
oral origin) exhibited pentose stimulation.
The 2 cultures from discolored meat products,
however, were not so affected. It has been
pointed out by others(4,5) that these lacto-
bacilli differ in a number of respects from the
familiar heterofermentative lactobacilli en-
countered commonly in lactic fermentation of
milk or in the mouth. Their lack of response
to the pentoses also seems to set them apart
from L. fermenti.

Results of some additional tests involving
departures from the usual procedure can be
summarized briefly. At 30°C, instead of
36°C, growth was slower but pentose stimu-
lation of L. fermenti was evident. The pen-
tose effect showed no apparent correlation
with pentose fermentation as determined by
the usual fermentation tests. The majority
of the L. fermenti cultures did not ferment
xylose or arabinose but most of them fer-
mented ribose. All of them showed growth
stimulation by pentoses irrespective of the
pentoses fermented. Of the homofermenta-
tive cultures, L. casei and varieties did not
ferment arabinose or xylose but fermented
ribose; L. plantarum fermented arabinose
and ribose, or arabinose, xylose and ribose.
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Yet these homofermentative lactobacilli
which fermented readily at least 2 or, in some
cases. all 3 pentoses showed no growth stimu-
lation in the presence of the pentoses and
some of them were inhibited.

An increase in the amount of glucose in the
medium to equal the percent of glucose plus
pentose did not alter the result: L. fermenti
cultures in increased glucose were not stimu-
lated as were the same cultures when supplied
the pentoses and a smaller amount of glucose.
The stimulation evidently is not simply a
matter of an increased amount of fermentable
sugar. When glucose was omitted from the
medium, leaving the 3 pentoses. most of the
lactobacilli failed to grow while a few grew
very slowly. Autoclaving of the 3 pentoses
along with glucose in the semisynthetic me-
dium. instead of separate sterilization and
later addition of the pentoses. did not decrease
their stimulatory effect for L. fermenti; on
the contrary, it seemed to augment it in some
cases. No detailed study was made of the
effect of individual pentoses on L. fermcnti.
A few tests showed that the growth accelera-
tion produced by single pentoses differed
somewhat from one strain to another. some-
what in the manner noted by Camien and
Dunn(1).

Summary. Growth of the heterofermenta-
tive Lactobacillus fermenti (9 strains) was
stimulated by a mixture of 3 pentoses: L-
arabinose, D-xylose, and D-ribose when
added to glucose-containing media. The pen-
tose stimulation was observed in two different
media but was more evident in a semisyn-
thetic medium than in a medium containing
veast extract (APT medium). In contrast,
no such stimulation was observed with any
homofermentative lactobacilli classed as L.
casei, L. plantarum, and L. acidophilus.
Some of these cultures were slightly inhibited
by the pentoses. Two heterofermentative
lactobacilli from discolored meat products
differed from L. fermenti; their growth was
not appreciably affected by the pentoses.

1. Camien, M. N., and Dunn, M. S, Proc. Soc.
Exp. Bion. axp MEeb., 1055, v90, 183.

2. Moore, W. B,, and Rainbow, C., J. Gen. Micro-
biol., 1953, v13, 190.

3. Koser, S. A, and Thomas, J. L., J. Infect. Dis.,
1033, v03, 192.

4. Evans, J. B.. and Niven, C. F., Jr., J. Bact,
1031, v62, 599,

3. Niven, C. F., Jr, Castellani, A. G., and Allanson,
\'. ibid., 1049, v38, 633.

Received March 1, 1037. PS.E.B.M. 1657, v9s.

Distribution of Radioactivity in Human Maternal and Fetal Tissues

Following Administration of C''-4-Progesterone.*

(23131)

E. JUrcex Protz axp M. Epwarp Davis
(With technical assistance of G. Struver and F. D. Smith, Jr.)

Department of Obstetrics and Gynecology, University of Chicago, Chicago, Ill.

During human pregnancy. the plasma con-
centration of progesterone is very low and
does not parallel the rapid increase of its
urinary metabolites(1). This observation
raised some doubt as to whether pregnanediol
and pregnanolone excreted into the urine dur-
ing pregnancy are actually the metabolic
products of progesterone. On the other

* This study was supported by Douglas Smith
Foundation for Medical Research, Argonne Cancer
Research Fund, and Joseph Bolivar DeLee Trust of
University of Chicago.

hand, it could be explained by the assump-
tion that progesterone disappears quite rap-
idly from blood circulation in pregnancy.
The latter explanation seemed to be more
likely since Klein and Ober(2) were not able
to increase plasma concentration of proges-
terone (as determined by the Hooker-Forbes
test) in plasma of pregnant women by intra-
muscular administration of very large doses
of progesterone (1000 to 1200 mg), although
urinary pregnanediol is excreted in relatively
large amounts following such an injection.



