The bacteria in scarlatinal and normal throats / Gustav F. Ruediger.

Contributors

Ruediger, Gustav F.
Royal College of Surgeons of England

Publication/Creation

Chicago : Press of the American Medical Association, 1906.

Persistent URL

https://wellcomecollection.org/works/sm37wrge

Provider

Royal College of Surgeons

License and attribution

This material has been provided by This material has been provided by The
Royal College of Surgeons of England. The original may be consulted at The
Royal College of Surgeons of England. where the originals may be consulted.
The copyright of this item has not been evaluated. Please refer to the original
publisher/creator of this item for more information. You are free to use this
item in any way that is permitted by the copyright and related rights
legislation that applies to your use.

See rightsstatements.org for more information.

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org



http://rightsstatements.org/page/CNE/1.0/?language=en







p’
i
T

“,

.ﬁ.-'.-h“

THE BAGTERIA\INI EUAIN{lLATINﬂL AND NOR-
"'I'ﬂ‘RﬂATS*

fé‘?

"'-.-‘. "

GUSTAV F. RUEDIGER, M.D.
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INTRODUCTION.

It is a well established fact that streptococci are con-
stantly found in great abundance on the tonsils of scarlet
fever patients. This was shown very clearly by the in-
vestigations of Weaver, Baginsky and Sommerfeld,
Charlton, Charbade, Bunker, Taugl, Klein, Kurth and
others. It is also well known that these organisms are
frequently found on the tonsils of healthy persons, al-
though not in such great ahumhnee as on the tonsils of
scarlet fever patients. Hilbert, Tunniecliff, Dungern,
Schweighofer and Widal and Bezancon state that they
found them in all normal throats which they examined.
Others, however, did not find them so constantly. Black
found them on only 30 per cent. of the normal tonsils
which he examined. Netter found them in 5.5 per cent.;
Kurth in 8 per cent. ; Podbielsky in 2 per cent. and Dorn-
berger in 45 per cent. of the normal throats examined by
them. In most of these investigations no detailed study
was made of the streptococei that were found. In some
investigations glucose-broth tubies were inoculated with
material from the tonsils, and if coecei were found in
chaing after incubation of the tubes it was concluded that
streptococei were present. Apparently no further study
was made of the cultures. In consideration of this fact
it was thought worth while to take up this question again
and make a more detailed study of the different strains
of streptococei and diplococei which may be isolated
from secarlatinal and normal throats.

* Read Im the Section onm IPPathology and Physlology of the
American Modical Assoeciation, at the Fifty-zeventh Annnal Rezslon.
June, 1906,

* Thiz article 18 from the Memorial Institute for Tnfectlons Dis.
eazes and dezceribes work which was alded by a grant from the
Ameriean Medical Assoclation.
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METHOD OF STUDY.

Through the researches of Schottmiiller! and of Rose-
now* we know that pneumococei produce green colonies
in blood-agar plates while Streplococcus pyogenes pro-
duces small grayish colonies which are surrounded by a
perfectly clear area of hemolysis.. Schottmiiller also
pointed out the fact that there are streptococei which
produce green colonies in blood-agar plates, very similar
to the pneumococcus colonies. In this study T have made
use of these facts in isolating Strepfococcus pyogenes
from material obtained from the tonsils. A sterile cotton
swab was rubbed against the tonsils in such a manner as
to avoid the tongue as much as possible. The swab was
then rinsed in 1-1.5 e.c. of sterile broth and the latter was
used immediately to inoculate three or four blood-agar
tubes, and the same number of litmus inulin-agar® tubes,
which were poured into plates and incubated for 24 to 48
hours at 36° C. Blood-agar was prepared by melting
plain agar tubes, cooling to 45° C. and adding .5 e.c. of
sterile defibrinated rabbit blood er human blood to each
tube.

After 24 hours’ incubation it is possible to pick out the
Streptococcus pyogenes colonies in the blood-agar plates,
as they are small gray colonies which are surrounded by
a perfectly clear arca of hemolysis. Tt must be remem-
bered, however, that diphtheria bacilli and pseudodiph-
theria bacilli may produce hemolyzing colonies which
may closely resemble the streptococcus colonies. TFur-
thermore, T have occasionally found colonies of pneumo-
cocei and closely related organisms which produce con-
siderable hemolysis and may therefore be mistaken for
Streptococcus pyogenes colonies. The pneumocoecus col-
onies are not easily recognized in these plates as there
are always found in the throat many chain-forming eoecci
which form green colonies like the typical pneumococcus
colonies. TIn all instances subenltures were made from 4
to 8 hemolyzing colonies and the same number of green
colonies. These cultures were studied morphologically
and culturally and their fermentative power was tested
in Hiss™* inulin serum-water medium or in a slightly
modified medium which was prepared as follows: Dis-
colve 5 grams of NaCl, 20 grams of peptone (Witte) and
" 1. Miinch. med. Wochft., 1903, vol. T, p. 909.

o Journal of Infectious Diseases, 1904, vol. i, p. 308.
3. Prepared as deseribed in the Journal of Infectious Diseases,

1006, wvol. 11i, p. 183.
4, Tour. Exper. Med, 1905, vol. vi, p. 317
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20 grams of pure inulin in 1,000 c.c. of distilled water.
Add 20 c.c. of a 5 per cent solution of pure litmus and
tube, putting 2 c.c. of the mixture into each tube, and
sterilize in the auntoclave. After sterilization, add {with
a sterile pipette) 2 c.c. of sterile heated ascites fluid® or
preferably heated beef serum, to each tube and incubate
for 24 hours before using. The beef serum was collected
without taking any special precautions, but was diluted
with an equal volume of water and passed through a large
Berkefeld filter, drawn off into 50 to 100 c.c. tubes and
heated to 65° C. for one-half hour on two successive days
This medium was preferred to Hiss’ serum-water be-
cause it was found that some pneumococei and some
streptococei which have been recently obtained from
blood cultures do not grow well in the latter.

In the early part of this work no litmus inulin-agar
plates were used but pneumococei were looked for among
the green colonies in blood-agar plates. In those cases
subeultures were made and studied from 10 to 12 green
colonies. Organisms were classed as typical pneumococci
only when they were found to be: 1. Gram-positive
cocei which grew chiefly in pairs on blood-agar or serum-
agar slants; and 2, which fermented inulin; and 3, pro-
duced green or slightly hemolyzing greenish colonies in
blood-agar plates.

In the litmus inulin-agar plates most pneumococci pro-
duce red colonies which are easily recognized on the blue
background, and as practically no other mouth bacteria
produce red colonies in thiz medium?® it is easy to isolate
pneumococei from the mouth and throat with the aid of
these plates. Subcultures were, however, always made
from 2 or 3 red colonies, and the organisms positively
identified. Tn no instance have I isolated an organism
by this method which could not be classed as a pneumo-
coceus, although some of these organisms form chains of
considerable length in some liquid media and do not
seem to have a well formed capsule.

RESULTS.

A total of 154 throat cultures were made and exam-
ined as follows: Normal, 51; scarlatina, 75; measles,
14 ; tonsillitis, 5 ; pneumonia, 5, and pharyngitis, 4. The

5. Great care must be observed not to use ascites fluid which
contains fermentable carbohydrates. Dach lot must be tested with
organisms that are known to have great fermentative powers and
if acid iz produced It must not be used.

6. Bee Journal of Infectious Diseases, 1900, vol. iii, p. 183.
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findings differ very widely and must be considered under
separate heads.

Searlatina.—All the blood-agar plates inoculated with
material from scarlatinal throats contained many Strep-
tococcus pyogenes colonies and varying numbers of green
colonies. This is shown by Figure 1 which is a photo-
graph of one of these plates. The cases may be roughly
divided into three great groups: 1. Those from which
the plates contained mostly (60 to 95 per cent.) Strepio-
coccus pyogenes colonies—31 cases. T'wo sets of plates
contained only Streplococcus pyogenes colonies. 2. Those
from which the plates contained about as many Strepio-
coccus pyogenes colonies as green colonies—23 cases. 3.
Those from which the plates contained fewer Strepto-
coccus pyogenes colonies (15 to 40 per cent.) than green
colonies—=21 cases. As a rule, the Sirepiococcus pyo-
- genes colonies greatly predominate over the other colo-
nies when the inflammation of the throat is pronounced,
and they rapidly decrease in number with the subsi-
dence of the throat symptoms. When the throat symp-
toms are mild the proportion of Streplococcus pyogenes
colonies to the other colonies is often very small. 1 have
met with one exception to this rule in the case of a small
girl who had a very bad throat, but the plates inoculated
with material from it contained far more green colonies
than Streplococcus pyogenes colonies. A large propor-
tion of the green colonies in this set of plates were typi-
cal pneumococei which proved to be highly virulent for
rabbits.

Pneumococel were not looked for in 4 cases, but were
found in 64 of the 71 throats that were examined for
them—91.4 per cent. Diphtheria bacilli were found
four times and B. mucosus and B. influenz@ once,
Staphylococcus aureus and eilreus and Micrococcus
tetragenus were found occasionally, but these were prob-
ably contaminations from the tongue. Gram-negative
diplococei which form small brownish colonies were
found quite frequently. These were not always studied
in detail, but some were identified as Micrococcus catar-
rhalis.

Normal Throats.—All blood-agar plates inoculated
with material from normal throats contained many
oreen and slightly hemolysing, often greenish, colonies.
Streptococcus pyogenes colonies were found in 30 of 51
throats which were studied, but were never present in
large numbers (Fig. 2), and were entirely absent in 21
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cases. In only 5 sets of plates did I find more than 10
per cent. of Streplococcus pyogenes colonies, and in 18
sets there were only 1 per cent. or less of these colonies.
Not infrequently one finds hemolyzing colonies in blood-
agar plates which, on closer study, are found to be organ-
isms that produce greenish colonies in subsequent plates.
Great care must, therefore, be exercised in deciding on
the presence or absence of Streplococcus pyogenes colo-
nies. The small, slightly hemolyzing, often greenish,
colonies of organisms other than Sireplococcus pyogenes
also are very puzzling and will be described more fully

in a later publication. It may be mentioned here th"st
sugar fermentation tests were frequently used in classi-
fying these organisms. Pneumococei were found 45
times (90 per cent.), and diphtheria bacilli 8 times.
Gram-negative diplococci and staphylococei were found
fleqm,nth' and B. mucosus and B. mﬁuenzm onee.

Measles Throats—The findings in the throats of
measles patients correspond closely to those of normal
throats. Sireplococcus pyogenes was found in 9 of 14
throats which were examined (65 per eent.) and pneu-
mococei were found in 12 (85.7 per cent.).

Tonsillitis—Streptococcus pyogenes colonies always
predominated in these plates, but green colonies also
were present. Pneumococei were found in 4 of the 5
cases examined, but were not specially looked for in the
other case. In one case influenza bacilli were found in
great abundance,

Pharyngitis—Four cases of so-called pharyngitis were
examined, but none of the blood-agar plates inoculated
with material from these throats contained Streptocoe-
cus pyogenes colonies. All plates contained many green
colonies and some contained small brownish mlnmm
The latter were chiefly Gram-negative cocei, but in one
case they were influenza bacilli, “Pneumococci were iso-
lated from all of these cases. The finding of pneumao-
cocei in such a larger per cent. of throats of persons not
afflicted with pneumonia is in agreement with the work
of the Commission for the Investigation of Acute Res-
piratory Diseases of the Health Department of the ecity
of New York.”

Pneumonia.—Three of the five sets of plates inocu-
lated with material from the tonsils of pneumonia pa-
tients contained very few Strepltococeus pyogenes colo-
nies and the other two sets did not contain any. All

7. Jomimal of Exper. Med., 1905, vol. vii, No 5.
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blood-agar plates contained many green colonies and the
litmus inulin- -agar plates contained many red colonies.
Typical pneumococci were easily isolated from all plates.

It will be noticed that green colonies were found in all
blood-agar plates, except fwo sets, which were inocu-
lated with material from scarlatinal throats. Only a
small proportion of these colonies are pneumococei and
the remainder form a large group of organisms between
the typical pneumococei-and stmptucncm Some of these
organisms seem to correspond to Schottmiiller’s Streplo-

IMlg. 1.—FPhotograph of s blood-agar plate Inoculated with
material from a scarlet fever tonzil. Many Streplococcus pyogenes
colonles (hemolysing) and few small green colonies.

coccus viridans, but others are very closely related to the
pneumococcus. The organisms of this large group have
very little virulence for rabbits and seem to be normal
inhabitants of the throat, especially the pharynx.®

VIRULENCE OF STREPTOCOCCI AND PNEUMOCOCCI IS0-
LATED FROM THROATS.

Most hemolysing streptococei and some pneumococei
isolated from scarlatinal and normal throats have some
virulence for rabbits, but Streplococcus viridans has

8. A more detailed deseription of these organisms and of differ-
ent strains of Streplococcus pyogenes will be given in ithe Journal
of Infectious Diseases,
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practically no virulence for these animals. Thirty-one
rabbits weighing from 900 to 1,200 grams were injected
intraperitoneally with Sﬁrsptamccus pyogenes cultures as
follows: Four rabbits with a suspension of two forty-
eight-hour blood-agar slant cultures of organisms iso-
lated from normal throats. Three of these animals died
and one remained well. Twelve rabbits with the same
amount of suspension of organisms isolated from secar-
latinal throats. Eight of these animals died and four
remained well. ISight rabbits with a suspension of one
blood-agar slant eulture of organisms isolated from nor-
mal throats. Five of these animals died and three re-
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Fig., 2.—Photograph of a blood-agar plate imoculated with mate-
rial from a normal tonsil. Many small green and slightly hemo-
Iysing colonies and § Streptococeus pyoyenes colonles.

mained well. Seven rabbits with a suspension of one
blood-agar slant culture of organisms isolated from scar-
latinal throats. One of these animals died and six re-
mained well.

These results indicate that streptococei isolated from
normal throats are slightly more virulent for animals
than those isolated from secarlatinal throats. This is in
perfect agreement with the results obtained hv Hilbert?
and Tunniecliff.1®

8. Zeitschr. f. [yg.,, 1800, vol, xxxi, p. 381.
10. Trans, Chicazo Path. Soec.. 1904, vol. vi. p. 175.
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Streplococeus viridans has a lower virulence for rab-
bits than Streptococcus pyogenes, as has already been
indicated. Nine rabbits weighing from 900 to 1,200
grams were injected into the peritoneum with two blood-
agar slant cultures of different strains of these organ-
isms, but only one of these animals died.

Ten rabbits were injected with two blood-agar slant
cultures of different strains of pnenmococei isolated from
normal and scarlatinal throats. Four of these animals
died and the other six remained well. TFourteen rabbits
were then injected with larger doses, but only five of
these died. There are no indications that pneumococei
in scarlatinal throats are more virulent than those in
normal throats, with the one exception referred to above.

CONCLUSIONS.

Streplococcus pyogenes 1s constantly found in great
abundance on the tonsils of patients suffering from ton-
sillitis and searlet fever before the inflammation of the
throat has subsided. These organisms rapidly decrease
in numbers with the subsidence of the throat symptoms.

Streptococcus pyogenes can not be considered a nor-
mal inhabitant of all healthy throats, although it was
found in small numbers in 58 per cent. of the normal -
throats in this series,

Pneumococei of low virulence were found in 135 of
this series of 154 throats.

A large group of organisms which lies between the
typical Streptococcus pyogenes and pneumococcus was
found in all normal throats and in nearly all diseased
throats. These organisms have very little virulence for
rabbits, and. as they are found in great abundance in
practically all throats, they appear to be normal inhabit-
ants of the throat.

Streptococcus pyogenes from normal throats appears
to have a slightly greater virulence for rabbits than these
organisms from scarlatinal throats.

I am indebted to Professor Hektoen for many sugges-
tions and to Dr. W. L. Baum for the privilege of getting
throat cultures from patients under his care at the Conk
Countv Hospital.




