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EXPERIMENTAL TRANSMISSION OF MINOR RESPIRATORY ILL-
NESS TO HUMAN VOLUNTEERS BY FILTER-PASSING

 AGENTS.

I. DEMONSTRATION OF TWO TYPES OF

ILLNESS CHARACTERIZED BY LONG AND
SHORT INCUBATION PERIODS AND
DIFFERENT CLINICAL
FEATURES*

By THE COMMISSION ON ACUTE RESPIRATORY DISEASES 2
(From the Respiratory Diseases Commission Laboratory, Regional Hospital, Fort Bragg, N. C.) &

(Received for publication March 3, 1947)

INTRODUCTION

Investigations of respiratory disease in military
populations, and to a less extent in civilian life,
have consistently demonstrated that a large major-
ity of the respiratory illnesses are of unknown eti-
ology (1 to 10). Clinical and epidemiological
studies have indicated points of similarity and of
difference in selected groups of such cases (1, 6,
11, 12), but in the absence of laboratory confirma-
tion, it has been almost impossible to segregate
distinct entities. In the Army, for example, stud-
ies in the field, in dispensaries,'and in the hospital
(13, 14) have shown variations in the clinical
picture from mild, “coryzal” types of infection, re-
sembling the “common cold,” to severe, “grippe-
like” illnesses, either with or without pulmonary
infiltration. Similarly, epidemiological observa-
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tions have revealed waves of mild respiratory in-
fections, chiefly resembling the “common cold,”
in the summer and fall (13) and epidemics of more
severe disease, apparently associated with an in-
creased incidence of primary atypical pneumonia,
in the winter and spring (2, 13, 15). Laboratory
studies have failed to reveal causative agents in
these cases, although human volunteer experiments

have suggested a relationship between minor re-

spiratory illness and primary atypical pneumonia
(16 to 18).

A more direct attempt (a) to segregate “en-
tities” from this group of unclassified respiratory
illnesses and (b) to clarify the relation between
minor respiratory illnesses and primary atypical
pneumonia has been made by a series of experi-
ments in human volunteers. Four donor subjects
were selected whose illnesses appeared clinically
to represent different types of respiratory disease:

(1) A relatively severe febrile illness, with sore
throat, hoarseness and cough, in a recruit; re-
ferred to here as “acute respiratory disease”
(ARD),

(2) A coryzal illness, with fever and constitu-
tional symptoms, in a laboratory officer, referred
to here as “severe common cold” (S-CC),

(3) A mild coryzal illness, without fever, in a
medical officer, referred to here as “common cold”
(CC), and ,

(4) A severe febrile illness, with marked con-
stitutional symptoms and rales in the lungs, in a
recruit, referred to here as “bronchitis resembling
atypical pneumonia” (Br-AP).

Filtered washings from the respiratory tracts
of these 4 donors, inoculated into 4 groups of vol-
unteers, induced 2 types of minor respiratory ill-
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ness as indicated by clinical characteristics and in-
cubation periods. The results are reported in the
present paper.

Further differentiation of these 2 types of
minor respiratory illness was achieved on the
basis of active immunity by reinoculation of the
volunteers with homologous and heterologous
washings from the donors. Finally, it was deter-
mined that primary atypical pneumonia could still
be induced in individuals convalescent from both
types of disease. These findings are presented in
the second paper.

Terminology

Inadequate knowledge of causation of the re-

spiratory illnesses dealt with in this paper results’

unavoidably in cumbersome nomenclature. The
terms and abbreviations employed here are used
in an attempt to name the individual illnesses which
were selected for study because they might repre-
sent entities and to relate those illnesses, insofar
as possible, to cases observed in previous investi-
gations.

Undifferentiated acute respiratory disease
(ARD). This term is applied to an acute febrile
respiratory disease of short duration characterized
by constitutional reactions or local respiratory
symptoms, or both, of sufficient severity to require
hospitalization,* and by epidemic occurrence among
recruits in the winter months (2, 14, 15). The
etiology is unknown. The diagnosis is made by
exclusion, based on: (1) the absence of clinical or
serological evidence of streptococcal infection or
specific contagious disease; (2) absence of pul-
monary consolidation, as determined by roentgeno-
gram; and (3). absence of serological evidence of
influenza A or B.

Severe common cold (S-CC). This name indi-
cates a respiratory illness characterized by coryza,
constitutional symptoms and fever. With respect
to the particular donor used in the present experi-
ments, the term was applied retrospectively at the
end of the study because of the difficulty in classify-
ing his illness clinically as an instance of “acute
respiratory disease” or of “common cold.”

Common cold (CC). This term refers to a re-
spiratory infection characterized -principally by

4 In the Army the usual criterion for hospitalization was
a temperature of 100° F. or higher.
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coryza, minimal constitutional symptoms and little
or no fever.

Bronchitis resembling atypical pneumonia (Br—
AP). This term is used to describe a febrile re-
spiratory disease in which the character of onset,
physical findings, including rales in the lungs, and
clinical course of illness are similar to those ob-
served in primary atypical pneumonia ; roentgeno-
graphic evidence of pulmonary consolidation, how-
ever, is lacking (1).

Minor respiratory illness (MRI). This phrase
is employed as a general term to indicate those re-
spiratory illnesses, occurring among the recipients
in these and previous experiments (16 to 18),
which were characterized by variable clinical pat-
terns and absence of roentgenographic evidence of
pulmonary consolidation. The term has also been
used in previous publications (13, 15) to designate
a mild, usually afebrile respiratory infection which
was observed among recruits on duty and in dis-
pensaries, but which did not require hospitalization.

METHODS AND MATERIALS

The experiments were performed in the same hotel
utilized for previous studies. In general, the selection
of volunteers, isolation precautions, clinical and labora-
tory examinations and inoculation procedures were the
same as those employed the year before in the third ex-
periment of the series (18). Each volunteer was isolated .
in an individual room during the entire experimental pe-
riod in order to prevent chance exposure to respiratory
diseases through outside contact. A control period of iso-
lation of not less than 2 weeks preceded the inocu-
lation of each individual. The techniques of a contagi-
ous hospital were instituted; gowns and face masks were
worn at all times by the attending staff.

Subjects. Thirty-seven volunteers comprised the first
study group. These men were observed during a 7-week
period from May 17 to July 5, 1945. At the completion
of this study 16 of the original group volunteered to re-
main in isolation for an additional 7 weeks; the remaining
23 men were released from observation and 25 replace-
ments secured. The second half of the study was con-
ducted during the 7-week period from July 11 to August
31, 1945; 41 volunteers comprised the experimental group.
None of the volunteers had participated in previous in-
vestigations performed in 1943 or 1944.

Laboratory Studies. Complete blood counts using capil-
lary blood were done at the beginning of the isolation
period. Total and differential leukocyte counts were ob-
tained subsequently at 3- or 4-day intervals. The eryth-
rocyte sedimentation rate was determined weekly by the
Rourke-Ernstene method (19).

Venous blood was taken at weekly intervals for the
following tests: cold hemagglutination (20), antistrep-
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tolysin (21), heterophile antibody (22) and agglutinin-
inhibition tests for influenza viruses A and B (23).
From 4 to 6 specimens were obtained from each individual
during any given study period. Specimens from each
subject were always tested at the same time at the con-
clusion of the experiment.

Bacteriological study of the throat flora was made on
each volunteer and on each member of the attending staff
every second day. Swab cultures of the pharynx and ton-
sils or tonsillar fossae were taken before breakfast, placed
immediately in 5 ml. of sterile broth and subsequently
plated on blood agar actording to a standard technique
(24). Every 4th day an additional throat swab was ob-
tained and placed in media selective for the cultivation
of Bete-hemolytic streptococci (25). The presence or
absence and relative frequency of the following organisms
were recorded: Beta-hemolytic streptococcus, Staphylo-
coccus aureus, pneumococcus, Hemophilus influenzae, H.
hemolyticus, Friedlinder’s bacillus, and gram-negative
cocci. The usual mouse technique was employed for the
detection of pneumococci. Anaerobic cultures were not
performed.

Inocula. The inocula consisted of nasal and pharyngeal
washings obtained from each of the 4 donor subjects
during the acute stage of illness and from each of nine
well persons in a control group. The inocula were pre-
pared in the following manner: Several specimens of na-
sal and pharyngeal washings in sterile broth were collected
from each donor, frozen immediately and stored at — 70°
C. A few days prior to inoculation, the individual speci-
mens from each donor were thawed rapidly in a 37° C.
waterbath and pooled. After manual shaking or homo-

genization in a Waring blendor, the material was centri-

fugalized at 4,500 r.p.m. for 10 minutes in an angle cen-

trifuge, and the sediment discarded. Approximately half

of the supernate was filtered through Corning “UF”
fritted glass filters and half through single-pad Seitz fil-
ters. All procedures were carried out in the cold. Speci-
mens from each filter were placed in separate Pyrex
Erlenmyer flasks, a portion was reserved for bacterio-
logical study and the balance of the filtrate refrozen and
stored at — 70° C. until ready for use. Aerobic and anae-
robic cultures of the several specimens of filtrate were
made on blood-agar plates, and in blood broth and thio-
glycolate medium. All filtrates proved to be sterile, so
that none had to be discarded. On the day of inoculation
the specimens were thawed rapidly, kept iced and used
in proportion of approximately 1 part Corning filtrate
to 1 part Seitz filtrate.

Inoculation procedures. Five groups of men, A, B, C,
D and E, were given inoculations of various types of fil-
trate on different days (Table I). The inoculations were
given out-of-doors and sterile precautions were used
throughout.

Each volunteer received a total inoculum of 10 ml. ad-
ministered in 3 equal doses during the morning and
afternoon of a single day. Approximately 2.5 ml. was
given by nebulizer and 7.5 ml. by atomizer. The material
was sprayed into the nose.and throat in synchronization
with deep inspiration; a tank of nitrogen served as a
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source. of pressure. Comparable techniques were main-
tained, not only in the separate inoculations of a given
day, but also in those given on different days.

Treatment. The treatment of patients was symptomatic.
Antipyretic or antibacterial drugs were not used. Nasal
instillation of sympathomimetic drugs was avoided. Co-
deine sulphate and phenobarbital were administered to
control headache, cough or restlessness. Barbiturates
were used freely as sedatives.

RESULTS
Inoculation of autogenous filtrates (comtrol)

Separate autogenous filtrates were prepared, us-
ing pharyngeal and nasal washings collected from
each of 9 individuals after 9 and 11 days in isola-
tion, respectively. Such inocula were employed in
order (1) to assess the mechanical effects of the
spraying procedures, (2) to demonstrate the pos-
sible existence of a latent agent, and (3) to avoid
the selection, as “control” donors, of apparently
normal individuals who might be actually harbor-
ing an agent. After a total period of 14 days of
isolation, each volunteer was inoculated with his
own filtrate (Group A, Table II).

TABLE 1

Types of illness in donors of the inocula administered to the
volunteers in the various groups

Number| Date Code
Group of of inoc- Types of illness in donors* desig-
men ulation nation
A 9 | 5/31/45 None Control
B 14 | 6/8/45 | “‘Acute respiratory ARD
disease”
C 14 | 6/11/45| ““Severe common cold”’ S-CC
D 10 | 7/27/45] “Common cold” CC
E 10 | 7/26/45| ‘‘Bronchitis resemblin; Br-AP
atypical pneumonia’

* See text for definitions of the illnesses.

TABLE II

Summary of results in 48 volunteers inoculated with filtrates
from cases of respiratory disease and in 9 conirols
inoculated with autogenous filtrates

T Days of Results “
Group in °l - is?'li::igg Nu:,!}ber
OC! m
AT
A Control 14 9 0 9
B ARD 22 14 12 2
C S-CC 25 14 9 S
D CC 17 10 6 4
E Br-AP 16 10 4 6
MRI = Minor respiratory illness.

* See Table I and text for explanation of code desig-
nations.
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Of the 9 volunteers given autogenous filtrates
all remained well for a period of 30 days following
inoculation (Table IT). In no instance were symp-
toms or physical signs indicative of respiratory
disease observed.

Inoculation of ARD filtrate

On June 8, after a control period of 22 days,
14 volunteers received ARD filtrate (Group B,
Table II). The donor of this filtrate had suf-
fered a moderately severe respiratory illness com-
parable to the “undifferentiated acute respiratory
disease” of recruits (2, 14, 15). Pertinent data
regarding the illness are given below and shown
graphically in Figure 1.

The patient (NE) was an 18-year-old soldier with 5
weeks of Army service. He was well until the evening
of May 7, at which time he became feverish, drowsy and
developed a sore throat. The following morning these
symptoms were still present and he was admitted to the
hospital. The temperature on admission was.-102.8° F.,
the pulse rate, 124, and the respiratory rate, 24. He ap-
peared moderately ill. Physical examination revealed
palpable non-tender cervical lymph nodes, slight nasal dis-
charge (which was no more than normal for the patient),
and mild injection of the soft palate, pharynx and tonsils.

The tonsils were not conspicuously enlarged; exudate was
not present. The lungs were clear. Roentgenograms
of the chest taken in posterior-anterior and oblique posi-
tions showed no consolidation. Sinus films showed poly-
poid thickening of both antra, but no evidence of acute
infection.

The febrile period was of 2 days’ duration. Sore throat
and later, hoarseness and cough, were the most prominent
symptoms noted. By the 6th day all symptoms had
disappeared. Convalescence was uneventful.

The total leukocyte count was normal. Bacteriological
studies performed during the first 3 days from throat
swabs, and from throat and nasal washings showed H.
influenzae and H. hemolyticus. Serological tests were
made on 4 samples of serum obtained at weekly inter-
vals from admission; these tests included cold hemagglu-
tination, heterophile agglutination, antistreptolysin “O”
titers and antibody determinations for influenza viruses
A and B. None of these tests revealed findings of diag-
nostic significance.

Of the 14 volunteers inoculated with ARD fil-
trate, 12 developed minor respiratory illness and 2
remained well (Table II). None of the group de-
veloped primary atypical pneumonia.

In 9 individuals, symptoms were first observed
on the 5th or 6th day after inoculation. In the
remaining 3 cases, onset of illness occurred on the
3rd, 8th and 9th days, respectively.

DAY OF DISEASE | 2 3 4 ] 6 ?
104
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W.B.C.+1000 8.2 7.0 6.4
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The clinical pattern observed in these cases was
variable. In general the illnesses were mild in
nature, with minimal constitutional symptoms, and
varying degrees of symptoms and signs referable
to upper respiratory tract. In 7 patients the dura-
tion of illness was no more than 4 days; in 5 pa-
tients it lasted between 6 and 12 days. Fever was
not a conspicuous feature in any of the subjects;
none had as brisk a febrile response to illness as
did the donor.

The onset of illness was usually characterized
by the development of dry or sore throat during
the course of 24 or 48 hours. Generally, there
were accompanying signs of mild inflammation of
the soft palate or pharynx (injection or lymphoid
hyperplasia). Nasal symptoms (sneezing, ob-
struction and discharge) were frequent during the
first 48 hours from onset, but were of minimal in-
tensity and not associated with obvious signs of
nasal obstruction or coryza. Hoarseness and
cough were observed at some time by approxi-
mately half of the patients, but were not conspicu-
ous features of the early course of illness.

The following case reports illustrate the charac-
teristics of the illnesses following inoculation of
ARD material.

Case No. RP3-331. Five days after inoculation this pa-
tient first observed sore throat which was unaccompanied
by constitutional or other local symptoms. During the
next 24 hours there was minimal nasal obstruction and
discharge as well as soreness of the throat. Physical ex-
amination revealed only prominent pharyngeal lymphoid
follicles.. On the 3rd day of illness he complained of
headache ; there was improvement in nasal symptoms, but
no lessening of throat symptoms. The cervical lymph
nodes were tender, but not conspicuously enlarged. Na-
sal obstruction was of moderate degree. There was grad-
ual improvement in symptoms and signs, and all evidences
of illness disappeared by the 7th day. The maximum tem-
perature was 99.8° F. on the day after onset of symptoms,
or 6 days after inoculation.

The total and differential leukocyte counts showed no
alteration following inoculation. There was no elevation
of the erythrocyte sedimentation rate at any time. Sero-
logical procedures showed no diagnostic increase in anti-
bodies to influenza viruses A or B, heterophile agglutinins,
or cold hemagglutinins. Beta-hemolytic streptococcus,
group C, was isolated from throat cultures before and
after inoculation, but no diagnostic rise of antistreptoly-
sins was demonstrated in the patient’s serum during con-
valescence. .

Case No. RP3-321. This 26-year-old subject gave a
history of infrequent mild respiratory infections of short
duration occurring once a year, and consisting of sore
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throat, nasal congestion and coryza. ' He had had no re-
spiratory illness in the previous 8 months. Beginning 6
days after inoculation he observed gradual onset of dry-
ness of the throat, which was later followed by sore-
ness of the throat, dry cough and malaise. On the 2nd
day of illness he complained of feverishness, loss of ap-
petite, aching of the eye-balls, sneezing and “stuffiness”
of the nose. Physical examination revealed tender cer-
vical lymph nodes and minimal injection of the nasal and
pharyngeal mucosa. On the 3rd day there was improve-
ment in constitutional symptoms but little change in
throat or nasal symptoms; in addition the cough became
productive of mucoid sputum. From the 4th to 8th day
of illness he noted substernal discomfort during coughing.
The nasal symptoms persisted until the 10th day. Cough
decreased in amount and intensity, finally disappearing on
the 12th day, 18 days after inoculation. Pulmonary in-
filtration was not demonstrated by auscultation or by
roentgenography. Roentgenograms of the paranasal si-
nuses showed no evidence of acute or chronic infection.
Recovery was uneventful. Bacteriological examinations
showed no change in flora of the throat; serological ex-
aminations were non-contributory.

Inoculation of S-CC filtrate

Fourteen volunteers were inoculated with S-CC
filtrate after a control isolation period of 25 days
(Group C, Table II). The donor of this inoculum
had experienced a moderately severe febrile re-
spiratory illness in which nasal symptoms, coryza
and cough were associated with constitutional
symptoms. The clinical course of illness in this
donor is given below and in Figure 2. '

OL, a 35-year-old laboratory officer, had been well for
at least a month when on the morning of April 23 he ob-
served coryza, cough and substernal soreness. He re-
ported for duty but felt unwell because of malaise, fever,
coryza and continued cough which was productive inter-
mittently of greenish-yellow sputum. In the afternoon,
the malaise became worse. By evening he felt “grippy”
and observed a dull frontal headache. The oral tempera-
ture was 100.2° F. The following morning there were
dryness of eyes, mouth, throat and lips and diminution of
nasal symptoms. Physical examination revealed a tem-
perature of 99.4° F., mild hypertrophy of the pharyngeal
lymph follicles, edema and injection of the nasal mucosa
without discharge. The lungs were clear. Roentgeno-
grams of the lungs and paranasal sinuses showed no acute
or chronic pathological changes. Trans-illumination of
the sinuses was normal; a consultant found no evidence
or allergic rhinitis. The temperature rose to 101.2° F.
on the evening of April 24, the 2nd day.

On the morning of the 3rd day the most prominent
symptoms were malaise, feverishness, headache, anorexia,
obstruction of the nares and cough. Physical examination
revealed profuse serous nasal discharge. By the 4th day
he was considerably improved; coughing was less fre-
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quent and there was gradual decrease in nasal symptoms
and signs. Roentgenograms of the chest and sinuses on
the 6th day showed no pathological changes. Convales-
cence was prolonged.

The total leukocyte count on the 2nd day was 11,800;
on the 5th day the count had decreased to 9,700. Poly-
morphonuclear leucocytes constituted 76 and 56 per cent,
respectively, of the differential formulae. Cultures of the
throat and sputum revealed pneumococcus, type 11. H.
hemolyticus was isolated from throat washings. Samples
of acute and convalescent sera showed no increase in anti-
body titer to sheep cells, streptolysin “O,” group “O” hu-
man erythrocytes, or influenza viruses A and B.

Of the 14 subjects given S-CC inoculum, nine
became ill with mild to moderately severe respira-
tory infection (Table II). None of this group
developed roentgenographic evidence of primary
atypical pneumonia. '

In contrast with the finding in the ARD group,
all patients developed illness within 24 to 48 hours
after inoculation of S-CC filtrate. The clinical
pattern was featured by sneezing, nasal obstruction
and objective evidence of coryza. Because of the
prominence of nasal symptoms and signs there was
usually little difficulty encountered at the bed-
side in distinguishing this type of illness from that

which followed the ARD inoculum. The duration
of illness, furthermore, was more prolonged.
Symptoms were present for from 4 to 7 days in 4
patients, from 9 to 13 days in 5. The type and
course of illness resulting from S-CC inoculum
resembled that of naturally acquired cases of the
“common cold.” An example is presented in the
following case report:

Case No. RP3-236. This 22-year- old volunteer had ex-
perienced rare head colds of 2 weeks’ duration during the
past few years. He suffered occasionally from frontal
headaches and, during most of the preceding year, from
slight nasal congestion and post-nasal discharge. His
last previous respiratory infection occurred during the
spring of 1945 with symptoms lasting for only 1 day.
During the 25-day control period of isolation he was free
of respiratory symptoms.

Inoculated on June 11, he first noted an abrupt onset
of illness at 6 p.m. on June 12. The incubation period
was calculated to be not less than 27 hours nor more than
33 hours. The initial symptoms were excessive sneezing,
nasal discharge and increased post-nasal drip. Later that
evening he noted generalized weakness, dull cranial dis-
comfort and mild sore throat. The following day cough
and feverishness were present, and physical examination
disclosed only slight injection of the pharynx. The tem-
perature rose to 100.2° F. on the afternoon of the 2nd day
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of illness. On the 3rd day (June 14) the temperature re-
turned to normal, headache persisted, but other constitu-
tional symptoms were absent. Local symptoms, however,
were prominent and consisted of sneezing, nasal obstruc-
tion and discharge, dry and sore throat, hoarseness and
dry cough. Physical examination at this time revealed
nasal obstruction, thin serous discharge from the nares
and slight injection of the pharynx. The lungs were
clear. The subsequent course of illness was characterized
by improvement in nasal symptoms and signs and gradual
diminution of cough which was no longer present after
the 13th day. Roentgenograms of the chest showed no
pulmonary infiltration at any time. Sinus films were clear
before as well as 2 weeks after inoculation.

The leukocyte counts, differential formulae, and erythro-
cyte sedimentation rates were within normal limits. Sero-
logical tests on acute and convalescent sera showed no
antibodies which. were diagnostic of influenza, infectious
mononucleosis, primary atypical pneumonia or strepto-
coccal infection. Cultures of the throat showed Beta-
hemolytic streptococcus, Group D, and pneumococcus,
type 3, both of which were isolated repeatedly before as
well as after inoculation.

Inoculation of CC filtrate

After an isolation period of 17 days, 10 volun-
teers were given CC filtrate obtained from a donor
who had a mild afebrile respiratory illness charac-
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terized principally by coryza. This illness was
considered to resemble the “common cold” (Group
D, Table II). During convalescence from his
infection the donor developed cold hemagglutinins
in the serum in low titer. The course of illness in
this patient is shown in the following case report
and in Figure 3.

MI, a 29-year-old medical officer, first observed onset of
respiratory disease on May 11, 1945. The first symptoms
were dry throat and slight burning and irritation of the
nose. Later in the day there was watering of the eyes.
The following morning sneezing, nasal obstruction and
coryza were prominent symptoms. The nasal discharge
was copious and serous in character. Mild dysphonia also
was present for a short period. Constitutional symptoms,
except for fatigability, were absent. He carried on with
his normal duties. Physical findings were confined to con-
gestion and edema of the nasal mucosa. Roentgenograms
of the chest and sinuses were interpreted as being normal.

The maximum temperature did not exceed 99° F.
Nasal obstruction and discharge were the most prominent
features of illness. The appearance of the nasal mucosa
did not suggest an allergic rhinitis. Cough was present
for 2 days but was non-productive. No rales were
audible in the lungs at any time.

A single total leukocyte determination showed 10,500
cells with normal differential distribution. Cold hemag-
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glutinin titers were as follows: 2nd day, < 8; 9th day, 32;
16th day, < 8; 23rd day, 8. Antistreptolysin, heterophile
and influenza antibody studies showed no diagnostic in-
creases in titer. ’

Six of the 10 subjects became ill following the
inoculation of CC filtrate (Table II). The ill-
nesses were not associated with fever, were mild
in character and were featured by the presence of
nasal symptoms and signs resembling those of the
“common cold.” None of the patients developed
pulmonary infiltration or cold hemagglutinins.

Onsets of illness occurred approximately 24
hours after inoculation in 3 cases, on the 2nd day
in 2 cases, and the 4th day in 1 case. Illness in
these patients usually began abruptly with the de-
velopment of sneezing, nasal obstruction, and
coryza in association with constitutional symptonis
of mild degree. In 2 patients, dry or sore throat
and cough were also early symptoms. In 2 pa-
tients, hoarseness was noted. Constitutional
symptoms of chilliness, feverishness, headache,
malaise or weakness were observed by 5 of the 6
cases but were of short duration.

Abnormal physical signs in the respiratory tract,
except for obvious nasal obstruction and discharge,
were minimal. Injection of the soft palate was
not encountered and signs of inflammation of the
pharynx (injection or lymphoid hyperplasia) were
present in 3 cases. Rales were not audible. The
illness in one patient, representative of the group,
is given in the following case report.

Case- No. RP4-321. A 30-year-old male had had “in-
fluenza” in January 1944. He usually experienced 2 to 3
respiratory infections each winter lasting about 1 week
and manifested by sore throat, nasal congestion and
coryza. There had been no illness of this type in the
previous 4 months. During the pre-inoculation period of
isolation he was well. .

On July 28, at 2 p.m., approximately 30 hours after the
first inoculation, he noted abrupt onset of excessive sheez-
ing, nasal obstruction and coryza. Later that day he ob-
served myalgia and postorbital aching. Dry cough and

- hoarseness were intermittently present during the first
12 hours. The following day, in addition to the above
symptoms, he observed headache, a dry, sore throat and
substernal aching. Physical examination revealed mod-
erate nasal obstruction and clear serous discharge.

On the 3rd day (June 30) the constitutional symptoms
were no longer present, the nasal symptoms were un-
changed, post-nasal “drip” was noted and the cough was
productive of a slight amount of mucoid sputum. Promi-
nent lymphoid follicles on-the pharynx were observed for
the first time on this date. The subsequent course was
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characterized by rapid subsidence of all symptoms and
signs. The clinical course of illness lasted 5 days. There
were no signs of pulmonary infiltration. Recovery was
uneventful.

The total and differential leukocyte counts and eryth-
rocyte sedimentation rate showed no significant change
from normal following inoculation. Cold hemagglutinins
were not present in significant titer, all specimens show-
ing titers of < 8. Bacteriological study of the throat flora
showed no significant change as a result of inoculation or
of illness.

Inoculation of Br-AP filtrate

After a control isolation period of 16 days, a
group of 10 volunteers was given filtrate Br-AP

"(Group E, Table IT). The illness in this donor

was more severe than that experienced by any of
the other donors. The symptoms, physical signs,
clinical course and serological findings were con-
sistent with the diagnosis of primary atypical
pneumonia. Roentgenographic evidence of pul-
monary infiltration, however, was lacking. The
course of illness is given in the following case his-
tory and shown graphically in Figure 4. '

BA, a 35-year-old soldier with 1 month of Army serv-
ice, was admitted to the hospital on April 30, 1945. On
the afternoon of admission there was an abrupt onset
of chilliness, feverishness, generalized aching, weakness
and dry cough. Later, headache was noted. The temper-
ature was 100.8° F., the pulse, 80, and respirations, 20 per
minute. Physical examination the next day revealed a
moderately ill patient whose soft palate and pharynx were
injected. The lungs at this time were clear to percussion
and auscultation and roentgenograms of the chest and
sinuses were normal. During the 2nd day of disease
the temperature rose to a maximum of 103.5° F., the
constitutional symptoms continued, cough persisted and
was productive of a small amount of thick yellow sputum.
On the 3rd day, the patient was still moderately ill,
the temperature reaching a maximum of 104° F. Fine
rales were audible for the first time at the base of the
left lung. A roentgenogram of the chest on the 4th day
was clear. Rales continued to be heard at the left base,
and subsequently, at the right base, until the 6th day. The
temperature fell by lysis, reaching normal on the 6th day.
Cough and sputum continued until the 10th day.

The total leukocyte and differential counts were normal.
Throat cultures showed Hemophilus influenzae and H.
hemolyticus. From throat washings and sputa, the follow-
ing organisms were isolated : pneumococcus, types 10, 14
and 29; H. influenzae and H. hemolyticus. Cold hemag-
glutinins were present in the convalescent sera during the
3rd week in a titer of 16; blood taken during the acute
illness showed a titer of <8. Heterophile antibody tests,
antistreptolysin determinations and agglutinin-inhibition
tests for influenza viruses A and B showed no diagnostic
increases in titers.
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Of the 10 volunteers receiving Br—AP filtrate,
4 developed minor respiratory illnesses (Table
IT). Onsets of disease in these patients were ob-
served 2, 3, 3 and 7 days, respectively, after in-
oculation. The illnesses were mild; fever was not
observed in any of the patients. Auscultatory or
roentgenographic evidence of pulmonary infiltra-
tion was not detected in any of those with illness.

Constitutional symptoms of feverishness, head-
ache and malaise were present. in only 1 patient.
Two patients experienced sore throat as the in-
itial symptom; the remaining 2, nasal symptoms.
Hoarseness was noted in 2 cases. Cough was
not observed in any of the 4 who became ill.

Physical findings were minimal and consisted of
tender cervical lymph nodes (1 case), nasal in-
jection and obstruction (2 cases), pharyngeal in-
jection (1 case) and pharyngeal lymphoid hyper-
plasia (2 cases). .

No characteristic clinical pattern was evident
in these cases. None of the illnesses was as severe
as that of the donor of the inoculum.

.groups than others.

‘Figure 1 in the following paper [26]).

CLINICAL CORRELATIONS

Comparison of the types of illness observed in
each of the experimental groups revealed many
clinical features which were common to all groups.
Nevertheless, certain features such as nasal symp-
toms and signs, were more prominent in some
For purposes of increasing
the material available for analysis, 6 cases of ill-
ness from the second half of the study are included
(26). Four of these illnesses were induced by re-
inoculation of 5 men of the control group with fil-
trate S-CC, and the other 2 illnesses followed
the inoculation of 5 men with filtrate ARD (see
Thus,
clinical correlations were made from the following
material : 14 cases, filtrate ARD; 13 cases, filtrate
S-CC; 6 cases, filtrate CC; and 4 cases, filtrate
Br-AP.

Incubation period. The sharp difference in in-
cubation periods observed in the groups inoculated
with filtrate ARD and S-CC is readily seen in
Figure 5. Although the number of cases in the CC



966

.

INCUBATION PERIOD OF
MINOR RESPIRATORY ILLNESSES IN RECIPIENTS

10 ARD Filtrote
9
8
: - Cose
L l= Inoculation
4
3-
z-
l-
104
[
3 S~CC Filtrote
o
(%]
[+ 4
(]
(-]
=
2
&
3°'4 5 6 7 8 9 10
CC Filtrate

3-

2—.

1+

5 12 34 576 7 8910
4 Br-AP Filtrate

z—

l-

i tat3tatster 7T e 907
DAYS AFTER INOCULATION

F1e. 5. INcusaTioN PERr1op ofF MINOR RESPIRATORY ILL-
NESSES IN RECIPIENTS oF THE 4 INocuLA

See Table I and text for explanation of code designa-
tions ARD, S-CC, CC, and Br-AP.

group is small, 5 of the 6 cases had onsets on the
Ist or 2nd day after inoculation. In this respect
and in other features which will be pointed out
below, the CC and S-CC groups were similar.
The incubation period in the Br—-AP group was
not clearly defined because of the small number of
illnesses.

Symptomatology. The total frequency of symp-
toms is shown in Table III. Only slight differ-
ences are apparent for each symptom among the
various diagnostic groups. With respect to daily
frequency and time of appearance of nasal and
throat symptoms, however, further analysis re-
vealed certain differences between the ARD and
S-CC groups (Figure 6). Nasal symptoms
(sneezing, obstruction and discharge) tended to
develop earlier, that is, within the first 48 hours
from onset and were present in greater day-by-day
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TABLE II1

Total frequency of symptoms in 37 cases of experimentally
induced minor respiratory illness

Frequency of symptoms in
various groups*
Symptom
ARD [ S-CC | CC | Br-AP
14 | (3 6 4
cases) | cases) | cases) | cases)

Constitutional: Chilliness 0 0 1 0
Feverishness 1 4 3 1
Headache 7 8 4 1

Malaise 4 3 4 1
Anorexia 3 1 0 0
Weakness 2 3 1 0

Local: Sneezing 4 8 5 1
Nasal obstruction 10 11 6 2
Nasal discharge 8 | 12 6 2
Dry throat 6 8 5 0
Sore throat 10 7 2 3
Hoarseness 5 8 2 2
Cough 6 9 3 0
Sputum 5 4 1 0
Chest pain 3 4 2 0

*See Table I and text for explanation of code desig-
nations.
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frequency, in the S-CC group than in the ARD
group. These findings substantiated clinical im-
pressions gained at the time the patients were ill.
Throat symptoms (dry and sore throat), on the
other hand, appeared in each group at approxi-
mately the same time and were present in the
same daily frequency during the course of disease.
The CC and Br-AP groups are omitted from con-
sideration because of the small number of cases.
The number of nasal symptoms (sneezing, ob-
struction and discharge) observed during the first
48 hours also showed differences among the

groups (Table IV). The presence of 2, or of all’

3 nasal symptoms was encountered more often in
those men in the S-CC and CC groups. Con-
versely, multiple nasal symptoms were experienced
infrequently by those in the ARD group.

TABLE 1V

Total number of nasal symptoms present within 48 hours
after onset in various diagnostic groups

Groupt
Number of nasal
symptoms*
ARD S-CC CcC

None 4 3 0
One 7 3 0
Two 3 1 2,
Three 0 6 4

Total cases 14 13 6

* Sneezing, obstruction and discharge.
1 See Table I and text for explanation of code desig-
nations.

The duration of throat complaints and nasal
symptoms was approximately the same in the vari-
ous groups. Obstruction and discharge tended to
persist somewhat longer in the S-CC and CC
groups.

The relation of nasal symptoms to nasal signs
and throat symptoms to signs during the first 2
days of illness is shown in Table V. In general,
better correlation was found between nasal symp-
toms and signs in groups S-CC and CC, in which
coryza was a prominent feature, than occurred
in group ARD. Conversely, more correlation was
found between throat symptoms and signs in the
ARD group, in which sore throat was a character-
istic feature, than was shown in the other groups.

Physical signs. The total frequency of physical
signs at any time during illness is shown in Table
VI. It is apparent that nasal signs were frequent
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TABLE V

The relation of masal symptoms and signs and throat
symptoms and signs during first 48 hours of
illness in various diagnostic groups

Symptoms*
Physical signs ARD§ S-CC§ CC§
Present| Absent | Present| Absent | Present| Absent
Nasal symptoms
Nasal signst
Present 2 2 5 2 4 2
Absent 8 2 S 1 0 0
Throat symptoms
Throat signst
Present 7 1 1 0 0 0
Absent 4 2 8 4 4 2

* Symptoms: Nasal = Sneezing, obstruction or dis-
charge. Throat = Dryness or soreness.

t Nasal signs = Injection, obstruction or discharge.

1 Throat signs = Injection of a soft palate, injection of
pharynx or lymphoid hyperplasia of pharynx.

§ See Table I and text for explanation of code desig-
nations.

and that signs referable to the throat were mini-
mal. The percentage frequency of nasal and throat
signs of any degree by day of disease is shown in
Figure 7 for groups ARD and S-CC. The other
2 groups are omitted from this analysis because
of the small number of cases. Differences between
the 2 groups were most marked in the case of
nasal obstruction and discharge.

TABLE VI

Total frequency of physical signs in 37 cases of experimentally
induced minor respiratory illness

Frequency of physical signs
in various groups*

Physical signs

ARD |S-CC| CC |Br-AP
(14 13 6 (4

cases)| cases)| cases)| cases)
Nasal: Injection 8 6 1 2
Obstruction 8| 10 5 2
Discharge 10|11 | 6 1
Soft palate: Injection 4 1 0 0
Pharynx: Injection S 3 1 1
Lymphoid hyperplasia 5 31 2 2
Exudate 0 0] 0 0
Cervical lymph nodes: Enlarged 2 0| O 0
Tender 5 3 1 1

* See Table I and text for explanation of code desig-
nations.
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TABLE VIII

Average total leukocyte count in 57 volunteers in relation to
inoculation and in 31 patients with illness
in relation to onset
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Fever. Fever was not a conspicuous clinical
feature of illness in the majority of the volunteers
(Table VII). Only 2 individuals, both of whom
received S—-CC inoculum, developed temperatures
of 100° F. or more. Maximum temperatures in

the other groups did not exceed 99.8° F. The |

median febrile curves were essentially normal in
the ARD and S-CC groups. Slightly higher tem-

TABLE VII

Febrile response in 37 cases of experimentally
induced minor respiratory illness

Number of cases with Maximum

Total fever

Growp | s o gnv
Fo

illness® | NOIHr | oo 00,80 | 10058 + | “UFT™
ARD 14 5 7 0 99.8
S-CC 13 3 7 2 100.2
CC 6 4 1 0 99.4
Br-AP 4 1 3 0 99.8

*4 cases (2 in the ARD, 1 in the S-CC group and 1 in
the CC group), showing intermittent low grade fever
(99 to 99.4° F.) before and after inoculation, are omitted
from analysis. In each case the temperature curve was
not altered as a result of inoculation.

Leukocyte count Leukocyte count
(thousands) (thousands)
TyFe ¥ | Number Number
inccﬁlum“ ilnac:ce:; Bef Aft uv{intel;‘
Before er Bef Aff
inocu- | fnocu- onset | onset
Autogenous| 9 7. 7.1 0
ARD 14 7.6 6.7 12 7.6 6.5
S-CC 14 7.7 7.0 9 7.6 7.3
CC 10 7.0 7.5 6 6.9 74
Br-AP 10 8.0 7.6 4 8.7 8.0

* See Table I and text for explanation of code desig-
nations.

peratures, however, were found in the ARD group
from the 5th to the 8th days, and in the S-CC
group on the 2nd day. These periods corresponded
with the time when symptoms were present in the
two groups of cases.

LABORATORY STUDIES

Hematology. Tabulation of the average total
leukocyte count was made in each of the experi-
mental groups according to inoculation and in re-
lation to onset. A total of 381 individual leuko-
cyte counts was made during the first study. As
shown in Table VIII, the leukocyte counts in 3
of the 4 groups (ARD, S-CC and Br-AP) and
in the control group fell to a slight extent; the
average count in the remaining group (CC) in-
creased. Similar differences were shown when
the analyses were restricted to patients with illness.
All of the average counts, however, were normal
and within the limits of technical variation. Indi-
vidual instances of leukocytosis or leukopenia were
not encountered.

The relative percentage of polymorphonuclear
neutrophils, lymphocytes, eosinophils and mono-
cytes showed no significant change in any group
either as a result of inoculation or after the de-
velopment of illness. _

The corrected erythrocyte sedimentation rate
was normal (0.2 to 0.4) in every subject both be-
fore as well as after inoculation.

Serology. A diagnostic increase in titer (4-fold
or greater) of cold hemagglutinins was not en-
countered following inoculation in any of the
subjects. Similarly, no increase in titer of hetero-
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phile antibodies, or of antibodies against strepto-
lysin “O” and influenza viruses A and B was
shown in representative samples of serum.
Bacteriology. The results of bacteriological
study of the throat flora, performed at 2-day inter-
vals, were analyzed for the purpose of detecting
any change in flora for any given organism in re-
lation to time of inoculation or resultant illness.
The organisms which formed the basis of the
analysis were the Beta-hemolytic streptococcus,
pneumococcus, H. influenzae and H. hemolyticus.
During the period of May 18 to 31, 37 individu-
als comprising the control, ARD, and S-CC
groups were in quarantine prior to inoculation.
After May 31, when the control group received
autogenous filtrates the other 2 groups were
observed continuously and on June 8 and 11, re-
spectively, they received initial inoculations. Thus,
the interval, May 18 to 31, provided a suitable pe-
riod in which the bacteriological results could be
compared within each of the groups. The interval,
June 2 to 8, was a period in which the bacterio-
logical findings in the inoculated control group
could be contrasted with those in the ARD group;
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similarly, comparisons were permitted between
the control and S-CC groups during the period,
June 2 to 10. The results are given in Table IX.
Marked fluctuations occurred in the frequency with
which each of the 4 organisms was isolated dur-
ing the period of quarantine, May 18 to 31. No
significant change in throat flora was observed in
the control group as a result of having received
autogenous filtrate.

The effect of inoculation on the pharyngeal flora
of the ARD and S-CC groups is compared in
Table X. The analysis was restricted to those in-
dividuals who experienced illness, and the results
are contrasted with those obtained in the control
group, the members of which had experienced no
illness. It is apparent that before inoculation there
was wide fluctuation in the percentage of indi-
viduals from whom any one of the organisms was
isolated. Similar variations were evident after in-
oculation. Comparison of the results in the ARD
and S-CC groups after inoculation with those of
the control group showed slight differences; for
example, in the case of the pneumococcus. How-
ever, these differences were of no greater order of

TABLE IX
Bacteriological results in all individuals during period of quarantine and after inoculation of conirol group*

Per cent of individuals harboring specified organisms
Date B. H. S.t Pneumococcus H. influensae H. hemolyticus
Control | ARD S-CCt | Control | ARD S-CC | Control | ARD S-CC | Control | ARD S-CC
5/18 22 9 8 11 27 25 22 18 0 4 | 27 42
19 22 9 25 33 8 25 0 27 8 22 18 25
20 0 0 0 33 43 33 0 14 0 0 7 0
21 25 7 25 45 36 25 12 36 58 50 21 25
23 11 21 33, 33 36 8 11 " 38 33 67 0 42
25 11 14 21 33 43 50 22 23 29 56 36 28
27 11 31 7 67 57 43 0 8 29 44 54 50
29 11 23 7 62 57 29 22 38 57 67 43 57
31 11 27 23 56 71 57 11 27 46 78 36 54
Inoculation of control group with autogenous filtrate (5/31)§
6/2 25 17 8 45 71 62 12 17 33 75 41 67
4 12 15 15 33 50 43 12 31 23 100 62 62
6 22 7 7 67 50 43 0 29 14 11 28 14
8 22 21 21 45 36 43 0 7 21 44 7 28
10 11 15 45 64 22 31 67 31

* Figures represent specified percentage of individuals in any particular group showing the presence of specified

organism,on each day. The presence of Befa-hemolytic streptococcus, H. influenzae and

H. hemolyticus was identified on

blood %gar plates. Only the results of isolation of pneumococci by mouse inoculation are recorded.

. H. S. = Beta-hemolytic streptococcus.

1 Control group = 9 individuals; ARD group = 14; S-CC group = 14; see Table I and text for explanation of

code designations.
§ Figures in italics indicate results in inoculated group.
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TABLE X

Bacteriological results in those individuals developing illnesses, before and after inoculation with the ARD and
S-CC filtrates, and in the control group*

Per cent of i.ndividuals; harboring specified organisms
Date B. H. S.* Pneumococcus H. influensae H. hemolyticus
Control | ARD S-CCt | Control | ARD S-CC | Control | ARD S-CC | Control | ARD S-CC
5/18 10 12 30 25 20 0 30 25
19 11 38 10 12 33 12 22 0
20 0 0 42 38 17 0 8 0
21 8 38 42 12 42 50 25 12
23 17 38 33 0 46 37 0 37
25 8 33 42 33 27 33 33 33
27 27 11 50 33 10 33 55 45
29 17 11 50 11 46 56 33 56
31 33 25 58 56 33 62 67 50
6/2 20 12 67 50 20 37 40 62
18 22 42 45 36 11 73 56
6 8 11 42 33 33 11 25 11
8 22 17 33 45 33 45, 0 8 0 44 8 33
Inoculation of ARD group (6/8)*
10 11 0 33 45 25 56 22 36 22 67 18 33
Inoculation of S-CC group (6/11)

12 33 8 33 22 36 67 11 17 0 33 17 11
14 22 25 22 45 58 67 22 33 22 33 25 45
16 22 25 57 38 42 45 11 17 57 56 50 43
18 22 10 11 56 33 45 11 40 33 56 30 33
20 22 17 33 56 42 56 22 33 44 67 25 56
22 12 17 33 56 25 56 0 58 56 62 50 45
24 14 18 11 22 67 56 14 36 22 57 46 67
26 0 0 12 56 50 78 17 50 12 50 25 75
28 0 9 11 89 50 67 11 18 11 11 9 33

* For explanation of figures and abbreviations, see Legend, Table IX.
t Control group = 9 individuals; ARD group = 12; S-CC group = 9.

magnitude than were present during the control
period.

DISCUSSION

The initial phase of this study was an attempt
to demonstrate the transmission of “minor respira-
tory illnesses” (MRI) to human volunteers by the
inoculation of filtered respiratory secretions ob-
tained from 4 donor subjects whose illnesses ap-
peared to differ in their clinical characteristics.
Minor respiratory illnesses were induced by the
inocula from all 4 of the donors and presumptive
evidence was obtained for the existence of sepa-
rate etiological “entities.” Only 2 types of illness,
however, could be distinguished. The first type,
induced by the “acute respiratory disease” (ARD)
filtrate, was characterized by prominence of pha-
ryngeal involvement and an incubation period of 5

to 6 days. The second type, induced by both the
“common cold” (CC) and “severe common cold”
(S-CC) filtrates, was characterized chiefly by
coryza and an incubation period of 24 to 48 hours.
The illnesses induced by the inoculum from the
fourth donor, whose infection was termed “bron-
chitis resembling atypical pneumonia” (Br-AP),
were too few in number and variable in character
to permit classification. The etiology and clinical
nature of these induced minor respiratory illnesses
will be discussed briefly in this paper. In the fol-
lowing paper, which presents the second phase of
the study, the differentiation of these entities on
an immunological basis will be considered and the
relationship of the illnesses to primary atypical
pneumonia will be discussed.

Consideration of the results of the initial experi-
ments in terms of etiology led to the tentative con-
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clusions that the illnesses induced in the volunteers
were the direct results of inoculation of the vari-
ous filtrates and were due to uncharacterized fil-
trable agents, presumably viruses, therein. Several
types of data supported such conclusions: (1)
Two distinct periods of “incubation” existed be-
tween the time of inoculation of 3 of the fil-
trates (ARD, S-CC and CC) and the onset of
symptoms in the recipients. (2) Symptoms of re-
spiratory disease did not follow the inoculation of
a control group of 9 men with autogenous filtrates,
thus excluding mechanical irritation and the ex-
citation of latent agents as an explanation of the
results. (3) There were no consistent alterations
in the bacterial flora of the throat at any time, be-
fore or after inoculation, in the individuals of
any group either with or without illness. The
development of streptococcal antistreptolysins
was not demonstrable in convalescent phase sera.
(4) Serological tests excluded the influenza vi-
ruses A and B as causative agents. The rec-
ognized clinical variability of influenza and its
experimental incubation period of 6 to 48 hours
(27 to 30) made these tests necessary. Hetero-
phile agglutinins could not be demonstrated. Fi-
nally, (5) the results of these experiments differed
in 2 respects from those in which primary atypical
pneumonia was transmitted (18), namely, (a)
pulmonary infllitration was not demonstrable roent-
genographically in any patient and (b) the incuba-
tion periods were shorter. On these bases, there-
fore, it seemed reasonable to consider the 2 types
of illness induced in the volunteers as separate and
distinct virus diseases.

The nature of the infections resulting from the
administration of S—-CC and CC inocula suggested
that a virus similar to, if not identical with, that
of the “common cold” virus was operative. Pre-
vious transmission experiments in volunteers (31
to 35) and apes (33, 36, 37) have demonstrated a
coryza-like illness of short incubation period (8 to
70 hours) following the inoculation of filtered
respiratory tract washings obtained from individ-
uals with the “common cold.” The data obtained
in the present study confirm and extend these ob-
servations.

The evidence derived from the administration
of ARD inoculum suggested that this filtrate con-
tained an agent which was distinct from that of the
“common cold” virus. The sharp difference in in-
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cubation period and, clinically, the paucity of nasal
symptoms and the prominence of throat symptoms
early in the course of disease, were the chief differ-
ential features. While such results have not been
noted in previous transmission experiments (33,
34), it is of interest that a clinical and epidemio-
logical study of acute minor respiratory diseases
by Van Volkenburgh and Frost (8) suggested a
“real difference” between cases of “sore throat”
and those of “coryza” and “cough,” which was
“in accordance with the prevailing view that a
considerable proportion of the cases of sore throat
ordinarily encountered are not related to the com-
mon cold.”

The small number of infections with variable in-
cubation periods resulting from the inoculation
of Br—-AP filtrate permitted no conclusions re-
garding the nature of the agent present in this in-
oculum. It was anticipated that this group of
volunteers would develop moderately severe re-
spiratory illnesses with a long incubation period
(approximately 2 weeks), since the donor of the
inoculum had a more severe form of respiratory
disease which resembled primary atypical pneu-
monia. None of the recipients, however, developed
an infection of comparable degree.

A feature of considerable interest in this study
was the mild nature of the illnesses which followed
the several types of inoculum. Objective signs of
illness, such as fever, or constitutional symptoms
were not uniformly observed in patients of the
ARD, S-CC and Br-AP groyps, as had been noted
in the donors. ’

The explanation for the mildness of the illness
is unknown. It seems possible that a combination
of circumstances was responsible. On the basis
of a history of previous respiratory disease, these
individuals had apparently been susceptible to re-
spiratory infections in their ordinary walks of life
and presumably were susceptible at the time of
inoculation. Several factors, however, may have
been operative to increase their resistance. Al-
though the men were isolated and restricted in ac-
tivity, the living conditions were those generally
considered to be favorable for good health, namely,
adequate rest, good nutrition, absence of physical
fatigue and over-exertion, etc. The investigations
were purposely conducted during the summer

 months when respiratory infections in the general

population are usually infrequent and uncompli-
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cated. The environmental temperature was rela-
tively constant, so that the potentially adverse ef-
fects of dermal chilling (38, 39) and of meteoro-
logical changes (40, 41) were avoided. The fac-
tor of dosage may have been of importance, but
cannot be evaluated. Thus the possibility exists
that some of the illnesses would have been more
severe had the conditions of the study permitted
more variation in the environmental and host fac-
tors.

SUMMARY

Minor respiratory illnesses were transmitted to
human volunteers by the use of bacteria-free fil-
trates of pooled nasal and pharyngeal washings ob-
tained from 4 single donors. Two of the donors
had experienced coryza-like illnesses (S-CC and
CC), 1 had had an infection with sore throat as
a principal symptom (ARD), and the fourth suf-
fered from a more severe form of illness (Br-AP)
which clinically resembled primary atypical pneu-
monia. As a control group, 9 single donors were
inoculated with autogenous filtered washings.

Two types of illness were induced; one was a
coryzal-like infection developing after an interval
of 24 to 48 hours and the other, an infection charac-
terized by prominence of sore throat, minimal nasal
symptoms and an incubation period of 5 to 6 days.
These illnesses were clinically distinguishable. The
control group which received autogenous filtrates
experienced no illnesses. Primary atypical pneu-
monia did not develop in any of the subjects.

The results of these experiments indicate that
at least 2 filtrable agents, presumably viruses,
may induce minor. respiratory illness in man.
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