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THE PROVENANCE d the RA 27/3 could be subcultivated after severd | jesults
attenuated rubellastrain has already been weeks. The presence d rubella virusin
described in print.!:2 Detailed information  the supernatant fluids was confirmed. Chs
was given at the London Conference just After four subcultivations o the infected
three months ago.? Therefore we shall kidney fibroblasts, the supernatant flud Inv
only outline the history o this strain, be- was inoculated directly into a WI-38 cul- § virus I
fore proceeding to examine its in vitro ture. Once transferred to WI-38, the RA markes
characteristics and its behavior when 27/3 rubella strain was passaged further Beca
inoculated in man. in the same cell strain. - to repl
In order to avoid the problem o pas- The RA 27/3 strain was tested agan § ferent
senger viruses, the RA 27/3 strain was after four and eight passages in WI-38 § srowth
isolated directly from naturally infected incubated at 35C. Subcutaneous inocu- § » Tak
material in WI-38 human diploid fibro- lation of virus provoked much virus ex- § 8rowth
blast~.~ cretion, rash, and spread to contacts. ! ?7 Ct
Explant cultures were made of the diss At this point, two sublines were de ¥ dquRA
sected organs d a particular fetus aborted  Vveloped, asillustrated in Table 1, the first 0;%0“%
because d rubella, the 27th in our series by passage in WI-38 cells incubated at | 'bettA‘
o fetuses aborted during the 1964 epi- 35C, and the second in the same cultures & er
demic. The third explant, which hap- incubated at 33C. After reaching the 13th & Flag;
pened to be from kidney, was selected WI-38 passage, the second subline was &% various
arbitrarily for further study. Fibroblast passagedin culturesincubated at 0C. 2 -:tmbu
cells that grew out from this explant Virus pools at four medium-passage 3 t(’) }}II‘;‘
Received for publication March 10, 1969. levels were tested in man: the 11th fmd | late. R
From the Wistar Institute of Anatomy and 14th passage levels o the first subliné 3 ‘tu ’t;'d
Biology (Drs. Plotkin and Katz), and the Depart- % tur
mentgb(:/nc Pltaesdiatr(;cstn Univergity o Pennsyl\?ania and the 15th and 17th passage Ie/e[s of W the ;
(Drs. Plotkin, Farquhar, and Katz), Philadelphia.  the second. Although only two subjects & ca ov
B e oy, T Vate practice In pedialrics,  \yere tested for each pool, the results were N ri(; of
Rb%alxlj before the Interrf]%tégnalMdConfgrence of nevertheless striking (Table 2). The P35 & plaqer
Rubella |mmunization, Bet a, , Feb 19, 1969, : e - ues
It was also read before the 23rd Symposium on sages of the_ 35C subline p_ro_duced m?r - additio]
Microbiological Standardization: Rubella Vaccines, Virus excretion and more clinical reactI‘I’n g dextrs
London, Nov 19, 1968 e It r
?‘\?egrri]nt %/quests to the Wistar Institute, Phila- than the passages d the 0 C subline

: & Pro
view of these results, the 35 C subline %% - due
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Table 1.—Passage History of RA 27/3

e

passage
1 2 3 4 5 6 7

Dilution
passed (C} 35 35 35 35 35 35 35 3H 35 35 35

8 910111213141516

35 35 35 35 35

passage

12 13 14 15 16 17 18 19 20 21 22 23 24 25

........................ 9 10 1
Dilution
passed(C) ie sen e tae bee was e 33 33 33

33 33 30 30 30 30 35 30 35 30 30 30 30 3b

dropped, and further work was done on
the low-temperature subline.

Testsin man were conducted with 25th
passage Virus, which had been cloned five
times by terminal dilutions, and revealed
desirable properties d a vaccine strain.

Accordingly, we decided to use the 25th
passage-level RA 27/3 virus as seed ma-
terial for later pools and to expand the
trials with virus at about this level. The
results Will be described below.

Characterization of RA 27/3 Virus

In vitro characteristics d the RA 27/3
virus have been investigated, and several
markers have been noted.

Because the vaccine strain is adapted
to replication at 30 C, we compared dif-
ferent passage levels with respect to
growth at 37 C and 30 C. As illustrated
in Table 3, RA 27/3 virus adapted to
growth in RK,3 cells replicated better at
37C than at 30C, which was also true
for RA 27/3 through the 14th passage in
diploid cells. Later passages in WI-38 cells
d RA 27/3 vaccine virus showed definitely
better replication at 30 C than at 37 C.

Plagueformation in RKj; cells®¢ under
various overlayers has revealed certain
attributes & RA 27/3, as shown in Table
4. Here the RA 27/3 strain is compared
to HPV-77 and a low-passage fresh iso-
late. RA 27/3 produced relatively small
turbid plagues, similar in appearance to
the low-passage strain. However, in the
case d the low-passage strains plagued
under agar overlayers, good numbers of
plaques could be produced only with the
addition o diethylaminoethyl (DEAE)-
dextran to the overlayer, while RA 27/3
produced plagues with or without the
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presence d DEAE-dextran in the agar.

A system for plaque formation was de-
veloped using BHK?21 cells which were
infected with RA 27,3 and then suspended
in agarose.” Whereas plaques were pro-
duced by the RA 27/3 virus growth in
BHK21 or in WI-38, no plagues were
produced by other strains, as shown in
Table 5. Neither Cendehill nor HPV-77
attenuated strains, nor five unattenuated
strains produced plaques. Plague forma-
tion did not occur with the original RA
27/3 virus or with the same strain after
eight passages in WI-38 cell cultures.
However, by the 15th passage the RA
27/3 virus had acquired the ability to
produce plaques in this system. Isolates
from the throat d subjects vaccinated
with RA 27/3 aso formed plagues in
BHK?21, whereas, in contrast, isolates from
Cendehill vaccinees did not.

Clinical Results

Initially, the RA 27/3 was inoculated
subcutaneously. Trias in institutionalized
children and in normal families yielded
no consistent clinical reaction except for
an increase in palpable cervical lymph
nodes. As shown in Table 6, which illus-
trates family studies, ailmost all vaccinees
developed antibodies in the range d 1/80
to 1/60, but no spread occurred to sero-
negative contacts.

Late in 1967 we tried administration
d RA 27/3 by a different route—the
intranasal one.® Attenuated viruses ad-
ministered parenterally multiply in the
nasopharynx. However, HPV-77° and
Cendehill 1 attenuated viruses have not
regularly induced antibodies when given
intranasally. It was therefore interesting
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