A SEVERE epidemic of rubella appeared
throughout a large part of the United States
early iN 1964, resulting in infection of many

women.2? During the last months
1964 and early in 1965 numerous infants
were born with congenital abnormalities, in-
b cuding cataracts, congenital heart dis-
" ease, thrombocytopenia, hepatosplenomegaly,
pone lesions, and central nervous system
damage®* A causa relationship between
maternal rubella and congenital abnormali-
ties had been established over the past 20
years by clinica and epidemiologic obser-
vation.5® More recently, the relationship
has been substantiated by serological
studies of newborn infants with abnormali-
ties!**® as well as by the frequent recovery
d rubella virus from these same in-
fants.>*1314  The incidence of congenital

abnormalities due to the 1964 rubella epi-
demic is as yet incompletely assessed, pyt

early estimates have ranged petween 0.3%
to 40% of infants in utero during the
epidemic.*15:16

This current experience, in addition to

that in past epidemics of rubella, provides
persuasive evidence of the need for an im-

munizing agent which could be administered
to girls before they reach the childbearing
age. The adaptaIiOI’Il of rubella virus to
ornwth | 1 17,18

resented " atls‘fgcf:hr%llcfgirce adv:;rrllcg 96g2rerai );
facilitating experimental approaches to the
development of a vaccine. Since the isola-
tion of the agent, production of both clini-
cal and subclinical infection by inoculation
of living virus has been reported by Sever

and Schiff *® gnd Green et 2l These re-
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Studies & Immunization With Living
Rubella Virus

Trials in Children With a Strain Cultured From an Aborted Fetus

STANLEY A. PLOTKIN, MD; DAVID CORNFELD, MD; AND
THEODORE H. INGALLS, MD, MPH, PHILADELPHIA

ports, however, concerned the administra-
tion of rubella virus either contained in
the acute serum from a patient, or passaged
briefly in monkey kidney cell culture. Re-
cently, we have begun studies seeking to
develop attenuated variants of living rubella
virus in tissue culture for use as an im-
munizing agent. This paper records the
result of administration to children of a
strain isolated from a fetus and cultivated
in human cells. Children were followed to
determine: (1) the nature of clinica reac-
tion to the agent; (2) the extent of virus
excretion with infections; (3) the antibody
response to infection; (4) the protective
effect of inoculation against reinfection; and

(5) the presence of secondary spread of
rubella to uninoculated children.

Materials and Methods

tion B hidven = Virlogiealt Thmifdusnitide
nutrient medium used for tissue culture was
Eagle's Basal Medium with 10% inactivated calf
serum added when cell growth was desired. Dou-
ble strength of amino acids and vitamins was
incorporated into the medium for culture of ex-
plants. The concentrations of antibiotics in each
milliliter of medium were 100pg Of penicillin,
40ug of streptomycin, S50ug of chlortetracycline
or 50ug of neomycin, and 20xg of nystatin. Sub-
cultivation of cells was performed with the aid
of 0.2% trypsin, and the cells were split 1:2. The
organ explant technique used was that of Jensen
et 2L in which bits of tissue are placed on
metal grids at an air-nutrient medium interface.

Source of Virus: Virus was obtained from an
aborted rubella-infected human fetus. The 25-
year-old mother was exposed to rubella eight
weeks after the last menstrual period. A macular
rash and lymphadenopathy developed 16 days
after exposure, and rubella virus was isolated

from her nasopharynx ON the second day of rash.
Serum neutralizing antibodies to rubella virus

increased from <4, at the time of rash, to 16,
three weeks later.
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The fetus was surgically ahorted 17 days after
the maternal illness and dissected immediately.
Explants from several organs were cultured and
successful cell growth was achieved from lung,
skin, and kidney. All cell strains were found to
bc carrying rubella virus. As illustrated in Fig 1,
fibroblastic cells from the kidney explant were
subcultivated four times by trypsinization and 1:2
split, after which the supernatant fluid was
harvested. This harvest was inoculated on sta-
tionary WI-38 diploid lung fibroblasts, to initiate
infection in these cells. Three further passages
were subsequently performed by serially inoculat-
ing supernatant tissue culture fluids on fresh
W1-38 cultures. Two weeks after inoculation of
the fourth set of WI-38 cell cultures, the super-
natant fluid was harvested, pooled, and divided
into aliquots.

Safety Tests: Before use in children, the fol-
lowing safety tests were performed: The material
was tested for the presence of bacteria, fungi,
and Mycoplasma by inoculation onto appropriate
artificial media. Tests for safety in animals in-
cluded injection of aliquots of the pool into adult
mice  (intraperitoneally and intracerebrally),
suckling mice (intraperitoneally and intracerebral-
ly), guinea pigs (intraperitoneally), and rabbits
(subcutaneously). All animals remained well for
Six weeks.

Further tests for identity and for the absence
of contaminating agents were performed in tissue
culture. Primary African green monkey, human
embryo kidney, primary rabbit kidney, and WI-38
human diploid cells all were inoculated with
aliquots of virus, either directly or after neutraliza-
tion for one hour at 37 C with rabbit antirubella
virus serum. There was no evidence of any agent

Kidney Explant From

Rubella-Infected Fetus /

other than rubella in the pool. The material
titered 10** (InDsw*) in African monkey kidney
by interf erence.

Procedures for Test of Clinical Specimens—
The methods used for collection of specimens,
isolation of virus from clinica materials, and
for determination of neutralizing antibody have
been described in detail elsewhere."* Suffice it to
say that the cell system used was African green
monkey kidney cells and that virus was detected
by interference with echovirus 11* The speci-
mens tested included throat swabs collected in
Hanks medium and sera, both of which were
stored at —20 C until tested.

Population: The subjects were 31 healthy, nor-
ma children, aged 14 to 29 months (average, 21
months), from an orphanage supervised by the
Archdiocese of Philadelphia. Permission to in-
clude the children in this study was obtained from
parents or guardians. The sex distribution was
predominantly male (23 boys and eight girls).
One third of the group was Negro, and two thirds
were Caucasian.

Past medical histories regarding possible clinica
rubella were not available. The study group was
separated from the remainder of the orphanage
population by confinement to one floor of two
wings. There was no direct contact between chil-
dren in the two wings, and their caretakers were
all immune to rubella. The children in each wing
ate and played together. They slept in one of
two common sleeping areas each measuring ap-
proximately 256 sq ft and containing eight cribs.

Design of the Trials: Inoculation of rubella
virus in children were performed either sub-
cutaneously or intranasally. The subcutaneous
technique consisted of the inoculation of 0.1 or

® Interference dose 59.

Cell Passages

/
N\

4th Cell Passage

Supernatant Fluid

Human Diploid Cell Strain Wi-38

Supernatant Fluid

Human Diploid Céll Strain WI-38

Supernatant Fluid
Human Diploid Cell Strain WI-38
Supernatant Fluid

Human Diploid Céell strain WI-38

PooI for Inoculation
P (Safety Tested)

Fig 1.— Derivation of rubella virus pool for inoculation.
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Summary

JRubella virus isolated from an aborted
puman fetus and grown in human diploid
jung cells (WI1-38) was used to induce in-
fection in children. Subcutaneous inocula-
tion of the virus regularly produced
infection in seronegative children, while

intranasal instillation gave relatively poor
results. Neutralizing antibodies produced by
infection prevented reinfection in three
children who were reinoculated with a
larger dose of virus. The clinica illness
induced was mild in al children.

389

Contact infections were noted, however,
in some of the children exposed to primary
cases of rubella, precluding the use of this
agent for immunization of the general popu-
lation.

~ Mr. Fred Reeser and Mr. Jack Doyle gave technical as-
sistance.

This study was supported in part by the U S Public Health

Service Research grants No. AI 01799 from the National
Institute of Allergy and Infectious Diseases, and HD
00165-04 from the National Institute of Child Health and

Human Development, and by the Joseph P. Kennedy, Jr.
Foundation.

Generic and Trade Name of Drug
Nystatin—M ycostatin.
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