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CHAPTER 1
INTRODUCTION

Since a great deal of time is invelved in isolating
strict anaerobic bacterial erganiamm; thﬁsa; with reference
to their clinical importance in diseases of the respiratory
traat; have been ignored generally. Most of the anaerobic
organisms which have been studied clinically have been isolated
from gangrenoua{m&tarial; absaasaes; aepticemias; and cases
of puerperal sepsis. This study has been devoted to & deter-
mination as to whether anaerobic organisms are involved in

pulmonary diseases, particularly those of the chronic type.

Review of Literature |

An interest in anaerobic organisms of the upper respir-
atory tract began about 1927 when Branham (1) isclated seven-
teen strains from naso-pharyngeal washings of twenty-six
persons,

Long and Muellerschoen (4) in 1933 substantiated a pre-
vious work which showed that gram-negative anaerobic bacterial
organisms constitute a part of the normal flora of the nasgo-
pharynx. Hawever; they found that these organisms are more
often characteristic of those patients who suffer more fre-
quently from upper respiratory tract infections. They believed
that under proper conditions these anaerobic organisms became
opportunists and assumed a pathogenic condition.

b |



Cohen (2) in 1933 isolated a number of anaerobic bac-
terial organisms from patients suffering from lung abscesses.,
During the same year Cohen (3) reported that 80 per cent of
the gram-negative rod-shaped organisms found in lung ab-
scesses gave a positive Shwartzman Phenomenon reaction em~

ployed for the presence of toxic factors.

The Problem /

The purpose of this investigation was to determine
whether anaerobic bacterial organisms could be found in
chronic pulmonary diseases as well as in acute respiratory
infections. The problem has consisted af; first;;tha collec-
tion of sputum samples from chronic pulmanary caaes;'sacand;
the inoculation of these samples into both aerobic and
anaerobic culture media; third; the determination of the
presence or absence and nﬁmbar; if preaant; of anaerobic
organisms; and finally; an evaluation of the results obtained

with respeet to the problem involved.
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CHAPTER Il
MATERIALS AND LABORATORY WCRK

Materials . ’
 Materials asgd in pursuing this problem were cardboard
sputum cgnzaiaaré;‘tryyain;\tryptase brath; thioglycollate
brath; rabbit?s blood agar plates; and a Brewer Anaerobic
Jar, These were obtained from the Bacteriology Laboratory and
Stock Room of Parkland Memorial Hespital; Eallag; Texas,

| Laboratory Work -

Sterile cardboard sputum containers used in the collection
of sputum specimens were distributed to the various nurses?
stations in the hospital. Upon receipt of the collected
specimens in the hospital bacteriology laharatary; trypsin
was added to each immadiately'in order to digest the protein.
Elimination of such extraneous material facilitated the pro-
curement of a more satisfactory and representative sample for
the later inoculations. Each sputum specimen was inoculated
into both tryptose and thioglycollate broth for the routine
culture study. In addition one rabbit's blood agar plate
was inoculated for the culturing of anﬁarnbic organisms.,

The materials set up for aerobic cultures were incubated
at 37° G. for twenty-four hours and then examined for growth.

Tentative identifications of the aerobic organisms were made

b



and the gquantity of growth was recorded as slight, moderate,
or heavy. This information was used further in a comparison
of the growth here with that on the corresponding anaerobic
blood agar platg, Each different type coleony which was sug-
pected of being(ﬁathagenia»waa picked and streaked to another
blood agar plate for aerobie aalpara,;vThis was done in order
to obtain a pure culture for identification and antibiotic
sensitivity study. | | | B

The properly inoculated aﬁaer@bic blood agar plates were
placed in & Brewer Anaercbic Jar. The jar was evacuated of
air by a vacuum pump and refilled with methane gas. This
operation was repeated three consecutive times or until the
blood plates assumed a cyanotic condition. The cantginer of
anaerobic plates was placed in an incubator at 37° ¢. for a
minimum of seven and a maximum of ten days. Twice each day;
once in the morning and once in the,evening; the blood agar
plates were examined through the Brewer Jar in order to see
if they had retained their cyanotic condition. ‘

At the end of the incubation period the anaerobic plates
were examined and compared with the cerresganding aerobic
plates in order to see if anaerobic organisms were actually
present. The colonies which were suspected of being anaerobic
were picked and sub~cultured on each an aerobic and another
anaerobic blood plate. If the organisms grew on the aerobic
sub~cultured plate this eliminated any"pasaibilitiea for
their being strict anaerobes. However, if growth occurred



only on the anaercbic subculture this wonld indicate the
presence of a strict anaercbic organism. To eliminate any |
doubt whatsoever the presumptive anaerobic organism was
again subcultured to another aerobic blood agar plate. If
no growth occcurred this time the organism was pronounced

a strict anaerobe.

During the course of this inveatigatian; in most cases
at least; if anaerobic organisms were present a very character-
istic putrid edor was noted. v?urthsrgora;kmeat of the
anaerobic organisms encountered developed a coal black
colony. This facilitated markedly the task of each identi-
fication.



CHAPTER I1II
EXPERIMENTAL DATA AND DISCUSSION

Experimental Data |

Sputum specimens were collected from 120 patients in
Parkland Memorial Hﬁspital; Ballas; Texas. These patients
who were suffering from some pulmonary aisease; for labora-
tery'diagnestic‘eanvenience; were placed in three distinct
groups. The first group; which consisted of fifty-two
§aﬁisnta; were admitted to the hospital with a diagnosed
pulmﬂﬁary'infection.r In the second group there were thirty
patients who were admitted to the hospital because of some
gonditich other than pulmanary‘_rﬁbwaver;veither at the time
of admittance or during the convalescent period thaae{patieata
contracted a pulmonary ailment of a chronic type. The third
group consisted of thirty-eight pulmonary cases which were
seen in an out-patient clinic. Members of this group were
suffering from a chronic type of pulmonary infection and had
been diagnosed as having a "pulmonary disease of undetermined
origin.% '

An observation of Table I shows that thirty-one of the
fifty~-two patients in Group I were diagnosed as having pneu-
monia. Laboratory procedures revealed that out of these
thirty-one pneumonia patients the sputum of seventeen grew

anaercbic bacterial organisms. Among these, there were

7
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thirteen responsible for anaerobic streptococcisproducing
black colonias; and two anaerobic streptococed producing
gray colonies. A species of bacterioides was isolated from
each of two patients. Bacillus ramogus was isolated from
one patients One species of an anaerobic cocco-~bacillus

was isolated from another patient. Twelve of the thirty-one
Group I patients were found to possess pathogenic aerobes.
Among this number there were eight showing the presence of
DPiplicoccus pneumoniae, one with a coagulase positive |
Staphylococcus gureus, one with a Pseudomonss inosa, one
wiuh a'Fa@~dagvaw$;gggggg§g§§ and a Staphylogcoccus aureus
eamﬁination; and one with a Stregtacaggua‘nxagéges. Hewavar;

eight of the twelve patients showed a2 combination of anaerobic
bacteria along with the aerobes. Anserobic bacteria were
isclated from nine of the thirty-one Group I patients with-
out finding any trace of pathogenic aerobes. Neither pathogenic
aercbic nor anaerobic bacterial organisms were isalated from
the ramaining eleven of the thirty-one patients in Group I.
Normal flora only was encountered.

Reference to Table I shows that there were four diagnosed
cases of tuberculcsis among the patienis of Group I. From
one of these a black colony anaerocbic streptococcus was
isolated, and f{rom one other there was one pathegania aerobe.
The remainder revealed nothing other than normal flora

isolates.
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8til1l further reference to Table I reveals that there
were four diagnosed cases of chronie pulmonary diseases in
Group I. Laboratory diagnoses showed that two of these pos-
sessed anaerobic streptococci, one of which produced a black
colony while the other produced a gray colony. Each of these
cases showed the presence of pathogenic aercbes combined with
anserobes. One case possessed an aerobie pathogen while the
fourth showed only normel pulmonary flora.

A final observetion of Table I shows that among the
patients of Group I there were three diagnosed cases of lung
abscess, three of bronchiaetasis; one of lung congestion,
one of pharyngitis and asthma, and one of a non-specific
cough. xTwcfaf the cagses of lung abscess were diagnosed as
having anaerobic abreptecacei; both of which produced black
colonies. Both of these showed additional pathogenic aerohea.
The third case showed only normal flora. Each one of the
three cases of bronchiectasis showed the presence of anaerobic
strepﬁacegai; all of which produced gray colonies. Two of
these cases showed a combination of aerobic pathogens with
the anaercbes. The one case of lung congestion grew a gray
¢olony producing anaerobic streptococcus with combined nor=
mal flora.

An chservation of Table II shows that the patients in
Group II had been diagnosed as four hypertensive cardio-
vascular diseaaa; four deferred heart failura; two congestive

heart failure, three cirrhosis of the liver, two
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which a combination of anaerobic and aeroblic organisms were
isolated.

An inspection of Table III reveals that the thirty-
eight patients in Group III had been given & diagnosis of
undetermined origin. Hawevsr; all appeared to have some
respiratory infection at the time of the visit to the out-
patient clinic. Laboratory diasgnoses of the sputum of
twenty~-one of the Group III patients showed the presence of
anaerobic streptococci, nineteen of the black and two of the
gray colony type. Further studies showed that sputum from
seven of the group cultured aerobic pathogenic organisms.
Among this number were four with Diplococcus neumaniae;
one with Streptococcus Exegenes; one with a coagulsse

poesitive Staphylococcus aureus, and one with & Pseudomonas

aeruginosga., Two of the aerobic pathogenic organisms were

igolated in combination with anaerobic streptococei. Sputum
of the remeining twelve cases in thils group showed nothing

but normal flora.
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CHAPTER IV
SUMMARY AND CONCLUSIONS

Summary

1. Sputum specimens were collected from 120 patients
in Parkland Memorial Heapital; Dallas; Texas. Bach of these
patients had been diagnosed as having some type of pulmonary
infection. Laboratery diagnostic tests were made on each
gputum specimen'in order to determine whether anaerobic
bacterial organisms were present.

2. For convenience in making thiskstudy}the pati@nts
were listed in three groups. The grouping was determined
according to the diagnoses upon admittance to thé hospital
or out-patient clinic.

3. Studies of Group I; which consigted of fifty-two
pabienta; revealed the presence of twenty-six individuals
who possessed anaerobic bacteria. In addition twenty-one B
of the group possessed pathogenic aerobes, Fifteen of the
twenty-one patients showed a combination of aerobic and
anaerobic bacteria.

L+ Studies of Group Il; which consisted of thirty
patients, showed that the sputum of thirteen of these grew
anaerobic streptococci and that ten of these grew aerobie

pathogenic organisms. Among the latter group there were two
32
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patients who possessed a combination of aerobic and anaerobic
pathogens.

5. An analysis of sputum specimens from Group III, which
consisted of thirty-eight patients, showed that twenty-one
of these grew anaerobic and seven grew aerobic pathogenic
organisms., Both aerobic and anaerobic pathogens were

1361&%&6 in combination from two of these patients.

/ Conclusions
From the tabulated results of bacteriological diagnoses
of sputum specimens from 120 patients in Parkland Memorial
Baapital; Dallaa; Texas; it can be concluded that anaerobic
bacterial organisms are related to and are possibly re~
sponsible for certain chronic types of pﬁlmanary disease,
Probably these are associated with the fulminating type of

respiratory infection as secondary invaders.
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