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Biological Properties and Mouse Virulence of Streptococcus agalactiae
and Lancefield’s Group “B” Streptococci from Human Sources.*

A. PoMmALES-LEBRGN, P. MORALES-OTERO, AND J. BARALT.
From the Department of Bacteriology of the School of Tropical Medicine, San Juan, P.R.

During a bacteriological study of cow mas-
titis' a large number of strains of Strepto-
coccus agalactiae (Lancefield’s group B)
were isolated. In the course of an investiga-
tion of the bacteriology of excised tonsils
Lancefield’s group B streptococci were iso-
lated from 6% of the tonsils examined.2 We
have occasionally isolated group B strepto-
cocci from other pathological conditions. Oth-
er workers have isolated group B strepto-
cocci from various pathologic processes in
humans. The bovine udder has been sus-
pected by some as the ultimate source of
group B streptococci from human sources.
Careful studies have been made by others’*
in an attempt to prove or disprove this point.
Further investigation is necessary to find
more evidence that might throw light on this
problem.

Fifty strains of Streptococcus agalactiae
(Lancefield’s group B) isolated during the
study of cow mastitis and 20 strains from
excised tonsils and other human sources have
been studied in detail and the results com-
pared.

Methods. Carbohydrate and other media.
Beef heart infusion broth (Difco) was used
as a basic medium with Brom-cresol purple
as indicator. The carbohydrate solutions
were sterilized by filtration and then added
to 5 cc of the sterile basic medium to give
a final concentration of 19%. The sugar
media were inoculated with one drop of an
18-hour growth of the streptococci in beef

* This work has been possible through a grant of
the insular Department of Agriculture.
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heart infusion broth. The aesculin medium
was prepared according to Diernhofer® as
cited by Plastridge ef al.b

The methylene blue milk medium was pre-
pared containing 1:5000 final dilution of the
dye as recommended by Avery” and also con-
taining the dye in 1:20,000 dilution. The
hydrolysis of sodium hippurate was tested by
growing the organisms in the original medi-
um described by Ayers and Rupp® as well
as in that recommended by Coffey and Foley.?

Grouping of streptococci. We used com-
mercial grouping serums or antiserums pre-
pared by us by immunizing rabbits with
standard strains supplied by Dr. Lancefield.
The extracts for the precipitin tests were
made by Fuller’s!® method.

Results. The fermentation reactions of all
the human and bovine cultures are given in
Table T.

All the bovine organisms fermented lac-
tose. FEight of the 20 human strains did not
ferment this substance. All the human and
bovine strains fermented dextrose, sac-
charose, maltose, levulose, trehalose and
galactose. The great majority of the cul-
tures fermented these substances overnight.
All the human strains fermented dextrin, one
bovine strain did not ferment this substance
and 10 gave a doubtful reaction.
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TABLE 1.

Fermentation Reactions® of Lancefield’s Group ‘B’ Streptococci

Obtained- fronr- Human and Bovine

(Mastitis) Sources.

Mannitol
Xylose
Duleitol
Rhamnose
‘ % o . Adonitol
@ g = o % z = = %2 Erythritol
Bovine strains 2 = = & 5 = = g = % Sorbitol
No. of S g u 5] = = ? i = Z £ Arabinose
Human strains 3 =) 3 = 3 o = 5 = 5 Amigdalin
9/5 + + + + + + -+ + + + —
1/0 + + + + + + + — — + —
1/0 + + + -+ — -+ -+ — -+ -+ —
18/2 + 4+ 4+ o+ o+ = =+ =
1/6 + -+ + + * -+ + — * -+ —
1/0 -+ + + -+ — + + — =+ + —
1/0 + + + -+ * -+ + — + + -
3/0 + -+ + + =+ —+ + — =+ + —
8/5 -+ -+ + -+ -+ + + s + + -
7/0 + + + + + + -+ =+ * + —
0/7 — -+ -+ + + + + -+ -+ + —
0/1 — + o+ 4+ o+ o+ o+ = 4+

|
[
|

Total No. of human strains examined-—20.
Total No. of bovine strains examined-—50

* Observations were made daily during a period of two weeks.

TABLE II.
Fermentation of Glyeerol by Lancefield’s Group

B’ Streptococei of Human and Bovine Origin.
Bovine Human
No. and 9 of strains ’+ + — + =+ _
- No. 9 15 26 12 6 2
Y% 18 30 52

60 30 10

-+, Positive; =, Doubtful; —, Negative.
Period of observation—2 weeks.

The fermentation of glycerol is summarized
in Table 1I.

Simmons and Keogh* reported that all
their human strains fermented glycerol. They
stated, however: “Fermentation of glycerol
was not apparent until the third to the sixth
day; a few strains did not ferment until
later, up to the 14th day.” We found also
that the fermentation of glycerol was much
delayed. The positive strains took from 6
to 13 days to ferment this substance.

All our human strains fermented salicin
overnight. Two of the bovine strains failed
to ferment this substance and 3 gave a
doubtful reaction after 2 weeks.

No strains fermented mannitol, xylose,
dulcitol, rhamnose, adonitol, erythritol, sorbi-
tol, arabinose or amigdalin.

Twelve human strains showed the same

fermentation reactions of one or more of the
bovine cultures.

None of the bovine strains and only 2
human strains reduced methylene blue in
1:5000 dilution. Twenty bovine strains and
all the human strains reduced this dye in
1:20,000 dilution.

All the bovine cultures and 18 of the 20
human cultures hydrolyzed sodium hippurate.
No strains were able to split aesculin.

Virulence for mice. Fifty bovine and 20
human strains were tested for virulence. The
organisms were grown in 5 cc of tryptose
phosphate broth  (Difco). The 18-hour
growth was used for inoculation, All the mice
used came from the same colony and weighed
from 16 to 20 g approximately. Two ani-
mals were inoculated intraperitoneally with
0.5 cc and 0.1 cc respectively of each cul-
ture. After death the heart’s blood was cul-
tured and if streptococci were present they
were grouped by Lancefield’s method!!
utilizing Fuller extracts.'®

Only 2 bovine strains (4%) killed mice
when 0.5 cc of the culture was given intra-
peritoneally. In both cases group B strep-
tococci were recovered from the heart’s blood.

11 Lanecfield, R. C., J. Exp. Med., 1933, 57, 571.
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None of the animals receiving 0.1 cc of the
culture died during the 10-day period of ob-
servation. Thirteen human strains (65%)
killed mice when 0.5 cc of culture was in-
jected intraperitoneally.

Of these 13 strains 3 also killed when
0.1 cc was inoculated. All the animals died
in from 24 to 48 hours after inoculation.

Summary and conclusions. The biological
properties and mouse virulence of 70 Lance-
field’s group B cultures (50 bovine and 20
human) have been studied and compared.
The fermentation reactions show that, aside
from the inability to ferment lactose by 8
of the human strains and some difference in
the fermentation of glvcerol, dextrin and
salicin, the reactions are very similar for
both groups. In some instances the biological
properties studied were identical for strains

RexNar HypeRTENSION BY LATEX CAPSULES

of bovine and human origin. It has been
observed with the majority of strains that
the differences between single bovine and
human cultures were not greater than those
between individual strains from the same
source.

There is an indication that human strains
are more likely to reduce methylene blue.

It is known that the mouse virulence of
group B streptococci is low. Inoculation of
the 70 cultures studied into mice gave re-
sults which indicated that the strains from
human sources possessed a higher mouse
virulence than the bovine strains.

In spite of minor differences between cul-
tures from bovine and human origin, their
similarity in other respects points to a close
relationship between these organisms.
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Latex Rubber Capsule for Producing Hypertension in Rats by
Perinephritis.

MoRrriS ABRAMS AND S. SOBIN.

(Introduced by E. M. Landis.)

From the Department of Physiology, Harvard Medical School, Boston, Mass.

In studies of dietary choices by hyperten-
sive rats! it was necessary to produce large
numbers of animals with graded and per-
sistent hypertension. Constricting perineph-
ritis was the method of choice for several
reasons but the use of cellophane* collodion®
or silk%% in young rats is technically diffi-
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cult, the mortality is high, and the results
are variable. Partial nephrectomy? could not
be used because of the accompanying trauma
and renal insufficiency. Simple compression
of the renal artery had the disadvantage of
technical difficulty coupled with later de-
velopment of collateral circulation.
Enveloping the kidneys of young rats in
mo'ded pure gum latex capsules had previ-
ously been used to produce hypertension in
a few animals in this laboratory.” This pa-
per describes more complete experiments, in-
dicating that this method can produce per-
sistent hypertension ranging from 1635 to 240
mm Hg at the end of 2 or 3 weeks in at
least 70% of the total operated rats and in

7 Sobin, 8., Am. J. Physiol., 1946, 146, 179.





