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Numerous attempts have been made in the
past to propagate the agent of measles in
lower animals, in chick embryos and in tissue
cultures(1-3). The results of different in-
vestigators were often at variance or directly
contradictory. It has been made reasonably
clear, however, that monkeys, especially M.

ment of a mild and much modified disease fol-
lowing the inoculation of egg adapted ma-
terials into susceptible childen. In certain
cases this modified disease seemed to be fol-
lowed by resistance to measles as indicated
by the results of subsequent natural or arti-
ficial exposure to the virulent form of the
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Numerous attempts have been made in the
past to propagate the agent of measles in
lower animals, in chick embryos and in tissue
cultures(1-3). The results of different in-
vestigators were often at variance or directly
contradictory. It has been made reasonably
clear, however, that monkeys, especially M.
mulatta, are moderately susceptible to experi-
mental inoculation(3). Furthermore the re-

4 searches of Rake, Shaffer and their collabora-
tors have provided evidence suggesting that
the agent which passed through bacteria-re-
taining filters could be maintained indefinitely
in serial passages in the developing chick
embryo(4,5). These workers(5) also con-
= firmed the earlier nhservatinns of Platz/a)

ment of a mild and much modified disease fol-
lowing the inoculation of egg adapted ma-
terials into susceptible children. In certain
cases this modified disease seemed to be fol-
lowed by resistance to measles as indicated
by the results of subsequent natural or arti-
ficial exposure to the virulent form of the
agent(9). Since 1943 when the last of the
communications by Rake and his collaborators
appeared, no important progress has been
made in the study of the etiology of measles.
This fact may in large part be attributed to
the lack of a convenient laboratory method
for the demonstration of the presence of the
agent which induced no recognizable changes
in eoos ar cultures of chick tissues. More-
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Numerous attempts have been made in the
past to propagate the agent of measles in
lower animals, in chick embryos and in tissue
cultures(1-3). The results of different in-
vestigators were often at variance or directly
contradictory. It has been made reasonably
clear, however, that monkeys, especially M.
maulatta, are moderately susceptible to experi-
mental inoculation(3). Furthermore the re-
searches of Rake, Shaffer and their collabora-
tors have provided evidence suggesting that
the agent which passed through bacteria-re-
taining filters could be maintained indefinitely
in serial passages in the developing chick
embryo(4,5). These workers(5) also con-
firmed the earlier ohservatinne of PlatzfA)
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ment of a mild and much modified disease fol-
lowing the inoculation of egg adapted ma-
terials into susceptible children. In certain
cases this modified disease seemed to be fol-
lowed by resistance to measles as indicated
by the results of subsequent natural or arti-
ficial exposure to the wirulent form of the
agent(9). Since 1943 when the last of the
communications by Rake and his collaborators
appeared, no important progress has been
made in the study of the etiology of measles.
This fact may in large part be attributed to
the lack of a convenient laboratory method
for the demonstration of the presence of the
agent which induced no recognizable changes
in eoos ar enltures of chick tissues. More-
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Numerous attempts have been made in the
Ppast to propagate the agent of measles in
lower animals, in chick embryos and in tissue
cultures(1-3). The results of different in-
vestigators were often at variance or directly
contradictory. It has been made reasonably
clear, however, that monkeys, especially M.
mulatia, are moderately susceptible to experi-
mental inoculation(3). Furthermore the re-
searches of Rake, Shaffer and their collabora-
tors have provided evidence suggesting that
the agent which passed through bacteria-re-
taining filters could be maintained indefinitely
in serial passages in the developing chick
embryo(4,5). These workers(5) also con-
firmed the earlier observations of Plotz(6)
who apparently had succeeded in growing the
agent in a modified suspended cell culture of
c<hick embryonic tissues. Egg passage in the
‘hands of Shaffer and his coworkers(7,8) regu-
larly appeared to alter the pathogenicity of
the agent for man as indicated by the develop-

* These in- i i were c ed under the

ip of the C: issi on Virus and Rickett-

sial Diseases, Armed Forces Epidemiological Board,
and supported by the Office of the Surgeon General,
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ment of a mild and much modified disease fol-
lowing the inoculation of egg adapted ma-
terials into susceptible children. In certain
cases this modified disease seemed to be fol-
lowed by resistance to measles as indicated
by the results of subsequent natural or arti-
ficial exposure to the wirulent form of the
agent(9). Since 1943 when the last of the
communications by Rake and his collaborators
appeared, no important progress has been
made in the study of the etiology of measles.
This fact may in large part be attributed to
the lack of a convenient laboratory method
for the demonstration of the presence of the
agent which induced no recognizable changes
in eggs or cultures of chick tissues. More-
over, repeated attempts by Shaffer(10) to
demonstrate a serologic reaction, such as com-
plement fixation, using materials from the
infected chick embryo failed. Accordingly,
the only awvailable technics have consisted in
the inoculation of man or the monkey. The
former is obviously impractical as routine and
the latter tedious, expensive and frequently
inconclusive because of variation in individual
susceptibility.
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lowing the inoculation of egg adapted ma-
terials into susceptible children, In certain
cases this modified disease seemed to be fol-
lowed by resistance to measles as indicated
by the results of subsequent natural or arti-
ficial exposure to the virulent form of the
agent(9). Since 1943 when the last of the
communications by Rake and his collaborators
appeared, no important progress has been
made in the study of the etiology of measles.
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the lack of a convenient laboratory method
for the demonstration of the presence of the
agent which induced no recognizable changes
in eggs or cultures of chick tissues. More-
over, repeated attempts by Shaffer(10) to
demonstrate a serologic reaction, such as com-
plement fixation, using materials from the
infected chick embryo failed. Accordingly,
the only available technics have consisted in
the inoculation of man or the monkey. The
former is obviously impractical as routine and
the latter tedious, expensive and frequently
inconclusive because of variation in individual
susceptibility.
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tors have provided evidence suggesting that
the agent which passed through bacteria-re-
taining filters could be maintained indefinitely
in serial passages in the developing chick
embryo(4,5). These workers(5) also con-
firmed the earlier observations of Plotz(6)
‘who apparently had succeeded in growing the
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hands of Shaffer and his coworkers(7,8) regu-
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cases this modified disease se
lowed by resistance to measles
by the results of subsequent natural
ficial exposure to the virulent form of
agent(9). Since 1943 when the last of th
communications by Rake and his collaborators
appeared, no important progress has been
made in the study of the etiology of measles.
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the lack of a convenient laboratory method
for the demonstration of the presence of the
agent which induced no recognizable changes
in eggs or cultures of chick tissues, More-
over, repeated attempts by Shaffer(10) to
demonstrate a serologic reaction, such as com-
plementy fixation, using materials from the
infected chick embryo failed. Accordingly,
the only available technics have consisted in
the inoculation of man or the monkey. The
former is obviously impractical as routine and
the latter tedious, expensive and frequently
inconclusive because of variation in individual
susceptibility.
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patients were asked to gargle with 10-15 ml of sterile neutralized fat-
free milk.
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Certain speci-
mens from the throats of younger chil-
dren were obtained by cotton swab previously
moistened in milk. After swabbing the throat
the swab was immersed in 2 ml of milk.
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After swabbing the throat
the swab was immersed in 2 ml of milk.
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Peni-cillin, 100 u/ml, and streptomycin, 50 mg/ml.
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After
addition of antibiotics as described above 10%
fecal suspensions were prepared by grinding
the material in bovine amniotic fluid medium.
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(All specimens were in refrigerated in water.)
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The maximum time that lapsed
between collection of specimens and inocula-
tion was 3.5 hours
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Tissue Cultures from Throat Washings and Blood
of 5 Measles Cases.

Time of collee-
tion of
materials
Days Hours
after after

Material and No. of passages

T.W.* Passages Blood Passages onset rash
—t m— -+ 3 5 29
- 3 4 3 3 17
-+ + -+ 10 2 14
-+ 3 XD¢ XD 4 L]
-+ 2 -+ 1 ? =24

-

T.W. — Throat washings.
t No virus isolnted.
$ ND = Not done.

passage in tissue cultures and which induce
distinctive cytopathic changes in renal epi-
thelial cells. A certain amount of evidence
has been accumulated indicating that anti-
bodies specific for these agents develop during
the course of the disease. It is our purpose
to describe here these observations in a pre-
liminary manner. Additional evidence for the
relationship of these agents to measles will
be sought in future investigations.

Materials and methods. Collection of speci-
mens. Throat washings, venous blood and
feces were obtained from 7 patients as early as
possible after a clinical diagnosis of measles

was established. In 5 instances the time
at which specimens were collected in re-
lation to the onset of exanthem is given

in the case histories described below or
in Table I. apable, patients were
asked to gar 10-15 ml of sterile
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addition of antibiotics as described above 109
fecal suspensions were prepared by grinding
the material in bovine amniotic fluid medium.
The suspensions were then centrifuged at
5450 rpm for about one hour and the super-
natant fluids used as inocula, in amounts
varyving from 0.1 ml to 3 ml. All specimens
were refrigerated in water and ice or main-
tained in the cold at about 5°C from the time
of collection until they were added to the
cultures. The maximum time that lapsed
between collection of SpecimeénE and inocula-
tion was 3% hours.

Saaves

Tissue culture technics. In the initial isola-
tion attempts roller tube cultures(11,12) of
human kidney, human embryonic lung, human
embryonic intestine, human uterus and rhesus
monkey testis were employved. Subsequent
passages of the agents isolated were later at-
tempted in human kidney, human embryonic
skin and muscle, human foreskin, human
uterus, rhesus monkey kidney and embryonic
chick tissue. Stationary cultures prepared ac-
cording to the technic of Youngner(13) with
trypsinized human and rhesus monkey kidney
were later employed for isolation of agents and
their passage. The culture medium consisted
of bovine amniotic fluid (909 ), beef embryo
extract (59 ), horse serum (5% ), antibiotics,
and phenol red as an indicator of cell me-
tabolism(12). Soybean trypsin inhibitor was
added to this medium unless it was used for
the cultivation of human and monkey kidney
113, Fluids were usunallv chaneed at inter-
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Tissue culture technics...

HidEED T 7 =y 7

InoiifdtiEor 7=y 7 (BEEETL)




Eai— - = Lo

o = i 3 ; 3‘5_' were refrigerated in water and ice or main-
* e 2= 10 b=t 13 tained in the cold at about 5°C from the time
-+ 3 NI XD + & of collection wuntil they were added to the
—+ e + *r 2200 Fr =24 cultures. The maximum time that lapsed
- = Th washings. between collection of specimens and inocula-
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Tissue Culiiere fecknicd. In the initial isola-
tion attempts roller tube cultures(11,12) of
human kidney, human embryonic lung. humarn
embryonic intestine, human wuterus and rhesus
monkey testis were employed. Subsequent
passages of the agents isolated were later at-

passage in tissue cultures and which induce
distinctive cytopathic changes in remal epi-
thelial cells. A certain amount of evidence
has been accumulated indicating that anti-
bodies specific for these agents develop during

the course of the disease. It is our purpose ;.mpted in human kidney, human embryonic
to describe here these observatioms in a pre- skin and muscle, human foreskin, human
liminary manner. Additional evidence for the

uterus, rhesus monkey kidney and embryonic
chick tissue. Stationary cultures prepared ac-
cording to the technic of Youngner({13) with
trypsinized human and rhesus monkey kidney
were later emploved for isolation of agents and
their passage. The culture medium consisted
of bovine amniotic Auid (90% ), beef embryo
extract (59 ), horse serum (5%% ), antibiotics,
and phenol red as an indicator of cell me-
tabolism(12). Soybean trypsin inhibitor was
added to this medium unless it was used for

relationship of these agents to measles will
be sought in future inwvestigations.

A aterials and methods. Collection of speci-
eSS . Throat washings, wvenous blood and
feces were obtained from 7 patients as early as
possible after a clinical diagnosis of measles
was established. In 5 instances the time
at which specimens were collected in re-
lation to the onset of exanthem is given
in the case histories described below or

in Table I. When capable. patients were the cultivation of human and monkey kidney
asked to gargle with 10-15 ml of sterile (11). Fluids were usually changed at inter-
neutralized fat-free milk. Certain speci-

wvals of 4-5 dawys. For histological examina-
tion the cell growth after fixation in 109
formalin was embedded in collodion, dehy-
drated and stained with hematoxylin and
eosin. t

mens from the throats of wounger chil-
dren were obtained by cotton swab previously
moistened in milk. After swabbing the throat
the swab was immersed in 2 ml of milk. Pemni-
cillin, 100 u/ml, and streptomycin, 50 mg /ml.
were added to all throat specimens which were ¥ We are indebted to Dr. William J. Cheatham
2o e o5 e e r sha follos [P, llocii i

19:40-19:46
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Tissue culture technics. In the initial isola-
tion attempts roller tube cultures(11,12) of
human kidney, human embryonic lung, human
embryonic intestine, human uterus and rhesus
monkey testis were employed. Subsequent
passages of the agents isolated were later at-
tempted in human kidney, human embryonic
skin and muscle, human foreskin, human
uterus, rhesus monkey kidney and embryonic
chick tissue. Stationary cultures prepared ac-
cording to the technic of Youngner(13) with
trypsinized human and rhesus monkey kidney
were later employed for isolation of agents and
their passage. The culture medium consisted
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passage in tissue cultures and which induce
distinctive cytopathic changes in renal epi-
thelial cells. A certain amount of evidence
has been accumulated indicating that anti-
bodies specific for these agents develop during
the course of the disease. It is our purpose
to describe here these observations in a pre-
liminary manner. Additional evidence for the
relationship of these agents to measles will
be sought in future investigations.

Materials and methods. Collection of speci-
mens. Throat washings, venous blood and
feces were obtained from 7 patients as early as
possible after a clinical diagnosis of measles
was established. In 5 instances the time

between cn]lectmn of speﬂmens and inocula-
tion was 3% hours.

Tissue culture technics. 1In the initial isola-
tion attempts roller tube cultures(11,12) of
human kidney, human embryonic lung, human
embryonic intestine, human uterus and rhesus
monkey testis were employed. Subsequent
passages of the agents isolated were later at-
tempted in human kidney, human embryonic
skin and muscle, human foreskin, human
uterus, rhesus monkey kidney and embryonic
chick tissue. Stationary cultures prepared ac-
cording to the technic of Youngner(13) with
trypsinized human and rhesus monkey kidney
were later employed for isolation of agents and
their passage. The culture medium consisted
of bovine amniotic fluid (90% ), beef embryo
extract (59 ), horse serum (5% ), antibiotics,
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*TW. = Throat washings,
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passage in tissue cultures and which induce
distinctive cytopathic changes in renal epi-
thelial cells. A certain amount of evidence
has been accumulated indicating that anti-
bodies specific for these agents develop during
the course of the disease. It is our purpose
to describe here these observations in a pre-
liminarv manner. Additional evidence for the
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e
were refrigerated in water and ice or main-

tained in the cold at about 5°C from the time
of collection until they were added to the
cultures,. The maximum time that lapsed
between collection of specimens and inocula-
tion was 32 hours.

Tissue culture technics. Tn the initial isola-
tion attempts roller tube cultures(11,12) of
human kidney, human embryonic lung, human
embryonic iutwine human uterus and rhesus
monkey testis were mphy‘d. Subsequent
passages of the agents isolated were later at-
tempted in human kidney, human embryonic
skin and muscle, human foreskin, human
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With these considerations in mind we have
recently attempted to cultivate the agent of
measles in cultures of human and monkey
cells employing procedures applied success-
fully to the propagation of the poliomyelitis
viruses( 11-13). In blood and throat washings
of typical cases of measles agents have been
demonstrated that can be maintained in serial
passage in tissue cultures and which induce
distinctive cytopathic changes in renal epi-
thelial cells.

‘Who apparently had succeeded in growing the
agent in a modified suspended cell culture of

over, repeated attempts by Shatter{IU) to
demonstrate a serologic reaction, such as com-

chick embryonic tissues. Egg passage in the
hands of Shaffer and his coworkers(7,8) regu-
larly appeared to alter the pathogenicity of
the agent for man as indicated by the develop-

* These investigations were conducted under the
sponsorship of the Commission on Virus and Rickett-
sial Diseases, Armed Forces Epidemiological Board,
and supported by the Office of the Surgeon General,
Department of the Army,

tWe are grateful to Dr. Theodore Ingalls, Dr.
William Pfeffer, Dr. Eli Friedman and Dr. Morris
Prizer for indispensable aid in obtaining patients for
study and to Dr. Frank Ingraham, Dr. Donald Mat-

son, Dr. Duncan Reid, Dr. Robert Gross, Dr. George -

Van §. Smith and Dr. Hazel Mansell for making
various tissues available. To John Carabitses we
owe especial thanks for the microphotographs.

plement fixation, using materials from the
infected chick embryo failed. Accordingly,
the only available technics have consisted in
the inoculation of man or the monkey. The
former is obviously impractical as routine and
the latter tedious, expensive and frequently
inconclusive because of variation in individual
susceptibility.

With these considerations in mind we have
recently attempted to cultivate the agent
measles in cultures of human and monkey
cells employing procedures applied success-

fully to the propagation of the poliomyelitis

viruses(11-13). In blood and throat washings

of typical cases of measles agents have been
demonstrated that can be maintained in serial
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With these considerations in mind we have
recently attempted to cultivate the agent of
measles in cultures of human and monkey
cells employing procedures applied success-
fully to the propagation of the poliomyelitis
viruses( 11-13).
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With these considerations in mind we have
recently attempted to cultivate the agent of
measles in cultures of human and monkey
cells employing procedures applied success-
fully to the propagation of the poliomyelitis
viruses( 11-13).
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In blood and throat washings
of typical cases of measles agents have been
demonstrated that can be maintained in serial
passage in tissue cultures and which induce
distinctive cytopathic changes in renal epi-
thelial cells.
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