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Studies on the Prophylaxis of Measles with Attenuated
Livin g Virus

11. Cultivation of Measles Virus Isolated by Tissue
Culture in Developing Chick Egg
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Department of Virology, The Refenrch litJtitute for Microbin!
Dirett$e$, 05"k" Uni, erJitj, . Of akn

(Receiued for palb!ication. . March 26, 1960)

SUMMARY

11 was shown that botli the Edmonston and Toyoshinia strains of measles virus, could
be serialIy cultivated over many generations in developing chick embryos either in the
chorioallantois or in the amnion. This was confirmed by the interference test and by back-
inoculation to FL cells. Chorioallantoic passaged \, irus of the second and later generations
had no cytopathogenicity towards FL cells, while its interfering activity was retained. Amnion
passaged virus, however, retained both cytopathogenicity and interfering activity

a.

INTRODUCTION

Cultivation of measles virus in chick embryos has been studied by Tories
(1935) and numerous later investigators. Until I. ecently the work has not made
much progress. Rake 81 "I. <1940-1943) reported that inoculation of chick embryo
passaged measles virus in man or monkey resulted in some cases in the appearance
of measles symptoms and consequent immunity against this disease. From these
results, it was stated that cultivation or measles virus in chick embryos was POS-
SIble. ' However, the results or experiments were not constant and it \\, as noted
that the virus gradually disappeared during egg passage. 'The cause for this
unsuccessful ness can be considered to be the lack of a method for evaluating
virus propagation. They (1949) discontinued the investigation \\'ith the words
"Unfortunately, the reason for' the failure of the vaccine to afford better pro^C-
tion are not evident, nor does it seem probable that they will be fully understood
until better methods are available for working with the virus ill 1,110 and in the
laboratory. "

Studies similar to those of Rake at al. have been conducted by the authors
since 1943, and later a so-called "better method" \\, as devised (Taniguchi at a/.,
1956). This has been called the "interference diagnosis method ' and with it, it
has been possible to sho\\, that measles virus could be successfully passed for more
than 10 .enerations in 4 of 56 cases by inoculation of measles \, Irus material
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directly in the chorioallantois of chick embryos. Even with this method, how ver,
the rate of isolation of the virus \\, as low and loner-term serial assaoe and main-
tenance of the isolated strain:was difficult. ' ' '

In 1954, Enders and Peebles successfully cultivated measles virus in tissue
cultures and we also succeeded in isolating the virus using FL cells (To OShima
at a/., 1959). The virus isolated by this method, the To OShima strain, and the
Edmonston straiiT of Dr. Enders, \\, ere inoculated in chick embr OS and the re-
vious experiments were repeated. For evaluation of virus multiplication, the inter-
forence diagnosis method as well as back-inoculation. into tissue cullure$ and testin
for. cytopathogenicity, were used. it was found that both strain of measles virus
could be serialIy cultivated in the chick embryo by both the amniotic and cho-
rioallantoic routes.

OKUNO ET AL. .

The Toyoshima strain. of measles virus isolated and maintained ill FL cells in our
laboratory (T'oyoshima at a!., 1959), and the Edmonston strain (Eiiders at a1. , 1954) passed
FL cells were used

2. Chick embryo PRrmge

A. Chorioa!mittoic c@, ity

0.2 inI allquots of the tissue culture fluid from the 8th FL cell of Edmonstonpassage

virus and the- 7th FL cell passage of Toyoshima virus were inoculated respectively into the
chorioallantoic cavity of 7 day eggs and membrane-fluid mixtures were homogenized after 7
days incubation. They were then centrifuged at 3000 rpm for 15 minutes and 0.2 in I of the
stiperiTatant was used as the passage virus material

B. Amitio!ic tauity

0.2 in I ajiquots of tlie tissue culture fluid from the 8th FL cell passage Edmonston strain was
inoculated in the amniotic cavity of chick embryos on the 7th day of development. After
incubation for 7 days, the amniotic membranes and fluids were bar\, ested and homogenized,
and then centriftiged as above. 0.2 in I of the supernatant was inoculated in the amniotic
cavity for serial passages. The procedure for. CLIltivatioi, and I, assage of Toyoshima virus
was identical.

3. Back-inoculation into FL ce!k

Egg passage viriis materials were examined for cytopatliogenicity to FL cells. 02 inI of
each sample of tlle serialIy passed virus material from the chorioallantois and amnion was
hack-inoculated into 3 tubes of FL cells. The observation period for cytopathic effects was
usually 14 days and a second or third passage in FL cells was neccessitated in cases when
cytopathic changes were dubious in the first passage.

+. DidgnoJir by the interference method

The details of this methotl were reported previously. (Taniguchi at a!., 1956). 4 days
after inoculation of the measles virus material in the chorioallantoic cavity, mumps virus was
incculated as a challenging vlrus by the same route. T'lie eggs were incubated for a further
3-4 days. The chorioallantoic fluid was harvested and the yield of mumps virus was measured
by the hemagglutinatioii test. 6 eggs were usually employed for each test. 3 eggs were treated
as described above and the other 3 were in DCulated only with challenging nlurups virus

virus material. the material was also inoculated in theAs for The amnion passage

ply"J
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CULTIVAT'10N OF MEASLES VIRUS IN EMBRYONATED CHICK EGGS

cliorioallantoic cavity, where the interference was tested as described above. This was be-
cause Inoculation of the challenging mumps vii us directly in the amniotic cavity was pre-
sumed to be detrimental to tlle developing chich embryo

RESULTS

I. Ci!lit"an on of med $1eJ air'IIJ ill c/10noo!!on!ofc cavilieJ of embo, Drift!ed 8ggJ

Measles virus of Edmonston strain was serialIy cultivated in the chorioallan-
to IC cavity for. 14 generations as shown in Table I. The interval of passage \\, as
usually one week unless specified in Table.

In the interference tests, although the hemagglutination titer of mumps virus
of the control egg was not always constant probably because of insufficient
adapt;ition of this virus to chorioallantois after passage in the amnion, consider-
able difference was noticed between the hemagglutination titers of the experi-
mental and control eggs. As stated in the previous paper, these differences could
be attributed to an interfering action of the measles virus which had previously
propagated in the chorioallantoic cavity. The specificity of this method was esta-
blished by the fact that no interfering phenomena were observed when antibody
of measles virus was added. SerialIy cultivated virus of 14 generation showed

Table I. Serial Cultivation of Measles Virus in Chori-

o0/10nfoic Cavities of Embryonaled Eggs, I.

Edmonsion siroin InIerference Tesi

the 91h FL

cell passage
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no cytopathic effect in FL cells and no characteristic in orphological change \\, as
detected in the section preparations of chorioallantoic membranes.

The Toyoshima strain \\, as cultivated in the chorioallantoic cavity lit. the
same manner and similar results were obtained, as demonstrated in Table 2. Each
generation was back-inoculated into FL cells, and only virus material of the first
generation resulted in cytopathic change toward the end of the 14 day observa-
tion period. After a second passage no virus material ever exhibited cytopathic
effects in FL cells.

OKUNO ET AL.
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2. Gill!it, ajio?I of menrleJ trillJ in Ihe diniiio/if cavity of ambi:Tonal, d ,ggJ
The Edmonston strain of measles virus was serialIy cultivated in the amniotic

cavities of 7 day embryonated eggs. The first inoculum consisted of the Edmonston
strain or the 8th passage in FL cells. In subsequent sei'Ial passages up to 15th
generation, 0.1 inI of a suspension of the amniotic membrane and fluid was em-
ployed as in DCulum. As shown in Table 3, the 5th, 9th and 12th passage mate-
rial gave positive results in the interference test.

The introduction of the passage virus material of the first to the 15th into
tissue culture or FL cells, resulted in typical cytopathic changes indicative of inu ti-

Table 2. Serial Cultivation of Measles Virus in Chorioallanfoic

Cavities of Embryoncfed Eggs. 11.

interference TestToyoshimo strain

the 7th FL

cell passage .

FL c. p. I+I

FL c. p. I-I

FL c. p. I-I

FL c. p. I-I

^

Experimental
eggs

O, 23 2'

^,

FL c. p. I-I

.

-*

0.0,0

^

0.0,0

Control

eggs

^,

0.0,0

2S, 21*, 2S

0.0,0

^,

0.0,0

PIication of the measles virus. when no typical cytopathic cliange was observed
during the 14 day observation period of the first tissue culture IJassage, a distinct
change was detected in the second or third passage of FL cells.

Table 4 shows the result of serial cultivation of the Toyoshima strain in the

^,
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amniotic cavity in the same \\, ay as described above.
The results were similar to those obtained with the Edinonston strain, and

demonstrated that this strain could be serialIy cultivated in the amniotic cavity.
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CULTIVATION OF MEASLES VIRUS IN EMBRYONATED CHICK EGGS
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DISCUSSION

it has been reported that multiplication of a virus in chick Ginb^ OS can be
evaluated by the so-called interference diagnosis method <0kuno at a1. , 1956).
Our previous report that propagation of measles virus cultivated in chick embryos
could be tested by the interference phenomenon \\. ith the mumps virus, has been
verified in the present study.

Measles virus grown in tissue culture was used as the material for. the first
inoculation or the chick embryo and readily passaged. The rate of successful as-
sage \\as 10\\, in the previous study, possibly due to the small quantity of virus
in the material taken from the patient.

Long-term passage of measles virus in chick embryos is possible by either the
amniotic or chorioallantoic routes, but the pathogenicity against FL cells differs.
Amnion passage virus retains cytopathogenicity against FL cells, while this pro-
perty is rapidly lost by chorioallantoic passao'e. In other words, the virus may
undergo a change In pathogenicity \\, hen passed through the chorioallantoic route
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Table 4. Serial Cultivation of Measles Virus in

Amniotic Cavilies of Embryonaled Eggs. 11.

Appearance of c. pToyoshima strain
when back-inoculated

the 7th FL

cell passage
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and it is believed that this altered virus may be useful for the production of living
virus vaccine. Studies on this possibility are presented in the following paper.

Similar results have been obtained with both the Toyoshima and Edmonston
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