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reliminary N e on he Cul atio
Distemperoid Virit in Fer = le¢

By D. A, HALG, Section Profozoology and Virus Diseases, Onderstepoort.

UsinG infected dog blood ax his source of vivus, Mitscherlich (1938) attempted
to propagate distemper virus in developing hen eggs. He found that the
virus was still active after 6 davs incubation on the chorio-allantoie mem-
brane but failed to survive subinoculation into other eggs.  Plumber (1939
using ferret-adapted virus was able {o maintain infectivity for H and 6
generations respectively in two series of chorio-allantoie passages, but the
virus was lost on fwrther subinocul:  on.  Beveridge and Burnet (1946} state
that in their laboratory various routes of 1noculation were fried without any
mdication that the virus multiplied.

Green (1939) reported that atter 54 serial puassages through ferrets,
canine distemper virus was so modified that while retaining high virulence
for ferrets, it had become avirulent for dogs. This modified virus which
Le termed ‘¢ distemperoid virus 7, was believed to be suitable for use as a
vaceine for dogs,  The object of this preliminary note is to show that
Green’s modified distemperoid virus can be cultivated readily in developing
hen eggs.  No opinion can be expressed as yet, ax to e possibility of
using the egg-propagated virus for mmmunization purposes.

Merionps AND MATERIALS,

The eggs used were obtained from a flock of bacillary white diarrhoea
and fowl typhotd-free White Leghorns waintained at this institute.  After
8 days preliminary incubation in a Jamesway forced draught incubator at
1009 . the eggs were delivered to the laboratory. The further handling of
the eges has been described in detail by Alexander (in press).

All injections were made onto the chorio-allantoie membrane by Alexan-
der's (1938) modification of Burnet's technique.  To serve as a souree of

virus an ampoule of ¢ Canine Distemper Vaceine, Ferr  origin, n
method 7 was obtained.  The ampoule carried the serial number 5 3

ne dried material was recoustituted with 2 c.e. diluent and 1 c.e. ot the
mixture was injected intraperitoneally mto a ferret. On the 4th day atfter
injection the temperature of the ferret was markedly elevated and on the
tollowing morning the ferret wax killed and its spleen removed. The spleen
was emulsified in 40 c.c. of horsetdesh infusion broth in a Waring Blendor,
centrifuged at 3,000 r.p.a. for 30 minutes in a Clay Adams angle-head
centrifuge and the supernatant fluid was used for moculation m -2 coc.
amounts onto the chorio-allantoiec membranes of eighteen embryos. Iurther
incubation was carried on in a Jamesway torced draught incubator at 35°
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Proricarion 18 Kaas,

On the day alter injection 15 of the 18 embivos were found dead and
examination of snear preparations showed that in the muajority nmumerous
contaminating bacteria were present.  The vemaining 3 embryos were alive
on the 4th dav when they were opened with the usual aseptic technique.
The only apparent deviation from normal was a slight thickening and oedena
of the membrane.  The mwembranes were harvested, emulsified in mincer
tubes Alexander. in press) in about 10 c.e. of hroth and transferred to
the chorio-allantoic membranes of other 8 day old embryvos.  Sterility testz
in broth showed the absence of contaminating bacteria and routine serial
passage has heen envried on trow that time. The culture is now i its
A0th passage.

The temperature of incubation of the injected egex at all tmes has
been 359 (. Subinoculation hes always been made with fresh chorio- allantoic
membrane emulsion injected in 02 c.c. amounts onto the membranes ot
8 day old embrvos.  The interval between trausters has alwost invariably
been 4 davs but on one or two occasions it was found convenient to sub-
moculate on either the Jrd or the Hth day.

Up to about the 8th generation no marked macroscopic changes in the
eges were noticed other than a slight oedema of the chorio-allantoic niem-
branes confined to that portion on which the inoculum had been deposited.
I'vom the 9th generation many membranes were found to he markedly
thickened, moist and showed numerous minute light gray focr v ich tended
{o coalesce.  From the 14h generation the area of membrane thickening
bhecame progressively more extensive and has regularly involved the  ntion
immediately below the true air sac. .\ few embryos have died hut the deaths
have heen irregular and could not he correlated n anv way with vitus
multiplication or progressive adaplation of the virus (o its new environment.

Bacterial sterility has been rigidly controlled throug out the course
of the work. One or two cultures became contaminated but these were
detected eastly and were discarded,

ANMalL INOCTLATION.
A. Ferrets.

It is a routine practize in thrs laboratory not to subinoculate a serial
culture back to the original susceptible host until the 3rd subculture so
as to reduce 1o a minimum the possibility of simple carry over of virus.
This procedure was followed 10 this case,

Generation 3.—Several membranes of the third passage were pooled.
wineed without the addition of any diluent, and 1 ¢.c. of the supernatant
flutd obtamed by angle centrifugation was injected mtraperitoneally into
a ferret. A marked febrile reaction commenced on the fourth day after
mjection and the ferret was moribund on the tenth dav.

Generation 5. —Sinilar membrane material was injected 1 aperitoneally
into a ferret, which commenced a febrile reaction on the third dayv and was
found dead 1n ifs cage in the morming two davs later.

Generation 8.—After an incubation period of four dayvs the reaction
commenced and the ferret was destroved /n extremis on the 11th dax.
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Generation 14 -="The vedematous membranes of tour eggs were harvested,
niinced without any diluent. and decimal dilutions 1 broth up to 106
were prepared from the supernatant fluid obtained after angle centrifugation.
Owing to the urgent necessity of conserving the small supply of available
ferrets a simgle ferret was taken for each dilution. One c.e. of the various
dilutions was given intraperitoneally with the vesults indicated below :--

Cndiluied —A marked febrile reaction commenced on the thivd dav:
temperatures up to 106-6G° 17 were recorded: animal died
on the 8th day.

102, No fever produced but animal died on Hth day.

104, No febrile reaction wus produced but  typical svmptoms
developed and the animal was kitled when mortbund on
the 12th day after mjection.

105,

No fever was preduced; animal died on 6th day.
105, No reaction and ferret survived.

Generation 16.—Irom Hfour egges on the 4th dav of ncubation m this
subeulture the extra-embivonic fluids, the chorvio-alluntoic membranes and
the ewbrvos were pooled xeparatelv. The {1ssue material was disintegrated
by mincing as before and centrifueed.  Serial decimal dilutions of each
were then prepared for mtraperitoneal mjection imto ferrets 1 1 c.c. amounts
as shown below : —

Embryos.

10T, A marked  febrile veaction  vesulfed  after 3 davs, with
temperatures up to 1052 Foo Animal killed /o ewtremis on
the 9th dav,

102, Reacted 10 davs later with temperatures up to 1059 17
Killed on I31h day.

104, No reaction,

Eotra FEohryonic Fluids.

101, Reacted on 3rd day with temperatures up to 1053-5° 17
died on the 10th day.

103, Reacted after 14 days with temperatures up to 104-5
was very sick on the 20th day and was killed.

105, No reaction.

105, No reaction.

¢} e .

Clorio-alluntote Membranes.
10-. Reacted on 3rd day with temperatures up to 106-6° 17
was very sick on the 9th day and was killed.
103, Reacted on 3rd day with temperatures up {o 106-20 17
and was killed on the T1th dav.
105, No reaction.
105, No reaction.

It will be noticed that in this experiment reacting ferrets were destroved
as soon as the reaction could be diagnosed with complete certainty. This
procedure in no way invalidates the results but was adapted to minimise
the 1isk of accidental infection of those animals that received subinfective
doses of virus.
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Results,

The chorio-allantoic membranes, the extra embryvonmic Huids and *he
embryos all contained virus possiblv in decreasing concentrations in at
order.  In no case was a dilution of 103 infective. Whereas e 10

dilution of membrane produced a reaction after an incubation period of only
3 days, indicating a fairlv high concentration of virus, the incubation period
of the reaction produced by the dilution of embryo aud fluid was ificantly
prolonged.  Only embryo diluted 101 was injected and {hat ved non-
mfective,

Generation 21.—Undiluted membrane material of the 213t subenliure
was injected into the survivors in the above experiment on the 20 day.
Al reacted after an inferval of 2 dayvs with temperatures up to 107-6° 17

The Discase in Flerrets.

The incubation pertod in ferrets injected into the peritoneal cavity varied
between 2 and 14 days depending on the concentration of the suspension
mjected.

Three types of reactions were observed. In the peracute form there was
usually no rise in temperature but the animal hecame very sick, would not
eat and the fur round the perineum was =oiled.  After 2 or 3 days the
temperature dropped so low that it did not register on the ordinary clinieal
thermometer and the animal was dead by the following day.

In the acute form there was a marked thermal reaction up tc )7-59 17
The temperature remained high about 6 davs and then colli se s lenly
shortly before death.  These animals showed some soiling o1 the perineal
region and their lips were usually somewhat swollen and red.

In the sub-acute form there was usually a marked thermal rveaction
with temperaiures up to 106° 19, The temperature remained high for 2 or 3
davs, would return to normal and aguain rise.  Afier 14 days the animals
were 11 a pitiful state; their eve-lids and lips were encrusted and they would
not eat.  There was, however. only slight emaciation,

Post mortem examination showed very little change in the internal
organs.  In some the spleen was enlarged, and i some there were signs

of a cvstitis,
B. logs.

No facilities whatever were available either for obtaining or breeding
distemper-free dogs.  Therefore it wus necessary to obtain the assistance of
colleagues to inject what dogs they were able to obtain and to keep what
records they could.  Thenr willing co-operation 1s gratefully acknowledged
even thongh the scope of the work was Hmited.

In every instance the material, either undilnted or diluted )b in saline
immediately before use, was injected v 1 c.e. amounts subeutaneously on
the same day as harvested. The following results were obtained,

Generation 6.—Four Daschshund cross-bred pups two months of age
were injected with infected membranes from the 6th generation. 1%
showed no apparent reaction.
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Generation 11.—A six months old Ridge-back and a 5 months old
astiff cross were Injected with mwaterial from the 11th generation. They
showed no apparent reaction.

Generation 1H.—An Irish setter pup. 5 months of age and a Pointer
pup 2 months of age were injected with membranes from the 15th generation.
The Irish setter reacted four days after injection with a femperature of
1049 7. The temperature on the Gth dav was 10582 £, an it then slowly
soturned to normal hut from the 8th day the dog showed eve lesions and on

e [Ith day pustules were found on the insides of its thighs. This dog
recovered in spite of o concurrent attack of bhiliary diagnosed and treated
on the I5th day.

The Pointer pup had a temperature of 104-4° 10 on the dayv after
mjection.  The temperature mapidly returned to normal, but rose again on
the 6th dav to 1039 T°.: it remained niore or less at this level until ihe
12th day after injection when the temperature collapsed and the animal
Med.  This pup showed pustules from the Tth dayv after injection and eve

stons from the 9th day. Shorily before death it showed marke nervous
svmptoms. '

Gencration 16.—One vear old Mastiff ¢ross, a three vear old Fox-terrier
cross, a 10 months old Doberman and an 8 months old Mastiff were injected
with material from the 16th generation.  The last iwo animals mentioned
showed no reactions.  The Fox-terrier was slightlv sick on the Tth, 8th and
9th davs after mjection but recovered rapidly.  The vear-old Mastiff cross,
however, was very sick from the 5th to the 9th dav. It would not eat and
vomited frequently. It then recovere  completely,

Generation 17 —Two aged Daschshuund bitehes and the 3 months old
of one of them were injected with material from the 17th generation.
¢ showed any apparent reaction.

IpExTIFIcaTION OF 1HE VIRUS.

1. An ampoule of canine anti-distemiper serum preparved by Meeers,
urroughs Wellcome, Ingland, labelled Q1946N with an expiry date 1 1y
1949 was obtained for an /n vitro neutralization test. Tt contained v-3H
per cent. cresol as preservative. Five c.c. of {his serum was mixed with
1T eocoof a 101 dilution of infected membrane from the 21st egg genemtmu
a eonlrol 1 c.e. of the same membrane dilution was added 1o 5 c.e. of
broth diluent and hoth were allowed to stand at room temperature for
S50 minutes, before injection mtraperitoneally into 2 fervets (6 c.c. each)

The ferret which received the serum virus mixture showe no elinieal
reaction and when c¢hallenged with undiluted membrane suspension three
weeks later was found to be fully sasceptible.  The control ferret which
voceived the virus-broth mixture reacted after an incubation period of three

tvs, showed the usual clinical syndrome, and was killed on the 8th day.

In an endeavour to develop a rapid /n eitro technique for the quantita-
tive estimation of the virus titre of various emulsions a fairly detatled study
wae made of the possible application of the well known Hirst (1941 chick
re cell agglutination phenomenon.  Numerous experiments were ma - with
di rent 1)()ol> of c¢hick and guinea pig red cells in concentrations of 1 per
cent, It 1s merely necessary to sav that quite irvegular partial agglutination
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was observed only in the presence of high concentrations of virus emulsion
(101, To serve as a control of technique, formalised ege-propagated
mfuenza type A virus was obtained {from the South African Institute for
Medical Research (Dr. J. H. Gear), to whom our indebtedness 1s acknow-
ledged. The haemaglutinatiou titres obtained corresponded closely with — ose
indicated by Dr. Gear.

3. The supernatant fluid from membranes in the 16th generation was
instilled into the nostrils of 12 anaesthetised white mice. Ten days later the
mice were still healthy and were killed. Their lungs were pooled and the
supernatant flutd after angle contrifugation was instilled into other niice.
The process was vepeated seven  ys later. No lung lesions were produced.

I'rom the clinical picture of the disease produced in ferrets and dogs,
and the apparently specific /v ritro neutralisation by canine anti-distemper
serum 1t 1s believed that the virus which was propagated over 30 generations
1% that of distemper. Chanee air borne 1nfection of the cultures with influenza
virus ix excluded by the failure to tnfect mice by the intra-nasal yroute and
the fauilure to demonstrate chick red cell agelutination.  Contamination with
other viruses being cultivated in the laboratory, such as horsesickness, blue-
tongue, fowl and pigeon pox can be excluded with confidence. Since no
other strain of distemper virus is being investigated or could possibly have
been a sowrce of contamination it is concluded that Green’s stemperoid
Virus (IFerret origin) has heen propagated by serial passage in fertile egos.

SUMMARY.

Green’s distemper vaceine virus has been propagated 30 generations i
developing hen eges.

Injections were made onto the chovio-allantoic membranes of egas that
had recetved a preliminary incubation of 8 davs. Re-: -ubation was done
at 35° (., and passage of the membranes was made at aproximately 4 day
mtervals,

The egg-adapted strain produced markedly vedematous changes with some
necrosts in the membranes, but only occastonally killed the embryvo.

The titre of infected chorlo-allantoic membranes, measured by ferret
injection was between 103 und 1045 That of the embryos and extra-
embryonic fluids of the sawme eggs was 103,

The reactions produced by the ege-adapted strain when injected into
ferrets were similar to those produced by the parent strain.

Five c.e. of anti-distemper serum neutralized the egg-cultured virus.

Thirteen dogs were inoculated with suspensions of chorio-allantoic mem-
branes. In nine there was no reaction. In one there was a slight resction,
but in three the reactions were very severe and one died after  owing
typical distemper symptoms.

The egg-adapted virus did not agglutinate chicken or guinea pig red
cells and failed to infect mice when instilled intra-nasally,
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