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ISOLATION OF VIRUS FROM

HUMAN BRAIN (CASE REPORT)

Cid Vieira Franco de Gopoy, Thales de Brrro, Arary da Cruz TIRIBA
and Claudio Mendes de CAMPOS

SUMMARY

Recovery of mumps virus from human brain collected at necropsy from
patient with a rare case of fatal mumps meningoencephalitis is reported. Patho-
logical alterations of various organs in this disseminated infection are described.
Isolation of mumps virus directly from human brain suggests direct activity of
the potentially neurotropic agent on CNS.

INTRODUCTION

Central nervous system is frequently in-
volved in mumps virus infection (Bane &
Banc *). This involvement can develop me-
ningoencephalitis and cases of such condition
have been reported (DoONAHUE®, Goboy et
al.®, LENNETTE et al.?, RITTER !, THOMAS
- & SasLaw ™). Mumps virus has been isolat-

ed from cerebrospinal fluid (MEver?®, Go-
poy et al.®) but not reported directly from
human brain. CHU et al.? isolated the virus
from monkey brain following experimental
infection by parotid duct injection, suggest-
ing therefore that the virus could also be
found in human brain. However, there siill
remains an overt question whether nervous
system involvement is due to the agent “per
se” or to an auto-immune mechanism, as
pathological findings are similar to lesions
encountered in allergic meningoencephalitis.

The purpose of this paper is to describe
isolation of mumps directly from. human
brain from a fatal case of disseminated
mumps virus infection. :

MATERIAL AND METHODS

1) Case report — The patient, a 20 year
old man, was admitied at “Emilio Ribas”
Hospital with a history of bilateral parotitis,

persisting for 15 days and high tempera-
ture for 7 days. At admission, the patient
assumed a passive atitude, partially cons-
cious, presenting toxemia, 39°C temperatu-
re, 14 X 10 cm of Hg arterial pressure, bi-
lateral orchitis, discrete meningeal signs and
hipotonic reflexes. Clinical diagnosis was
mumps meningoencephalitis. Clinical course
was fulminating with coma and death within
three days after admission.

Cerebrospinal fluid cell count revealed 85
lymphocytes per mm?® and a glucose of 61 mg
per cent. Bacteriological examination of ce-
rebrospinal fluid sediment and cultures for
bacteria, including Mycobacterium tubercu-
losis and fungus were negative.

Post mortem examination was performed
4 hours after death and specimens from brain

and testis were collected for virus isolation.

2) Isolation test — A 10% triturated
brain suspension in Hanks solution was cen-
trifuged at 4°C for 20 minutes at 3,000 rpm
and the supernatant was again centrifuged

-at 25,000 rpm for 30 minutes at 4°C. Su-

pernatant and sediment of the first and
second centrifugations received an antibiotic
solution so that -each militer of the suspen-
sions contained 5 micrograms of Amphote-
ricin B, 100 units of cristaline penicillin and
100" micrograms of Streptomycin.
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These [our suspensions were inoculated in
amniotic =ac of 10 days old embryonated
hen's eges. 10 eggs for each suspension,
After 3 days at 36°C, amniotic fluid was
collected from all surviving eggs (previously
chilled 18 hs at 4°C) and titrated for he-
magglulinaling activity with a 19 chick red
cell suspension.  Five serial  passages in
amniotic [uid were tried belore discavding
any material as negative,

A separate compartment in our laboratory
was reserved exclusively for the presenl izo-
lation procedures. All other virus activities
were interrupted in thi= compartment while
isolation was being 1ried,

‘31 Serologic tests — ldentification of
izolated hemagglutinating agent was perform-
el by hemagglutinating inhibition testz (Go-
nov 1) with polyethylane batoques in plastic
plates { MoxTEmRo & Pereira '), Testz were
done with rabbit mumps immune serum,
comparing simultaneously Enders strain of
mumps virus, with antigen titrations | isolat-
ed agent and Expers slrain), serum control
and red cell control,

Fig. 1 — Extensive mononuclear
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RESULTS

1} Auwtopsy report — Only the posilive
findings will be mentioned. The body was
of a well developed and  well nourished
young man. There was a patchy consoli-
dation of both lungs. Both parotid and sub-
maxillary glands were not enlarged or con-
sested. The brain was edematous and con-
sested  weighing 1,575 g Cervical cord
appeared also congested, The pia-arachnoid
at the hasis of the brain was diffuselly opa-
cified,

Both testis were markedly enlarged and
cul surface revealed large and confluent
streaks of hemorrhage in the swollen paren-
chyma.

Microseopic  examination — Lungs —
There were patchy and confluent areas of
typical bronchopneumonia. Pancreas exhibit-
ed small fori of degenerated acinar cells
and no interstitial inflammation. Testin —
Bath showed extensive areas of hemorrhage
and marked lymphocytic and mononuclear
cell infiltrate. The contour of the seminife-
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Flg., 2 — Parotid gland showing extens
Infiltrate arcound of ducts,
seeretion and nuclear

rous tubules were still present but without
any germinal activity | Fig, 1),

Parotid gland: There waz an extensive
interstitial infiltration with lymphocytes and
mononuclears {Fig, 2). This was most mark-
ed about the ducts, many of which were
distended with plugs of inspissated secretion
and puclear debriz. The epithelium lining
the ducts,  although flattened, was intact.
The infiltration had resulted in some com-
pression of the acinar lissue. but this tissoe
didd not appear to he extensively involved,
In the cytoplasm of the {lattened epithelial
cells was seen an ovalar homogencous baso.
philic deposition about the size of the nu-
cleus. Such corpuscles were also oveasionally
ohserved among  the cosinophilic seorction
inside the ductz, both by hematoxylin eosin
and by o modiflied eosin stain wsed  for
Necri hodies in rabies | Massicvaw & Mar.
FERIART * ),

Brain and cervical cord — There was a
moderate diffuse infiliration of the meninges
of the brain with lymphoeyles and mononu-
clears (Fig. 3). Throughout the hrain but
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Many of them were distended with plugs of inspissated
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chiefly at the cerebrum (white matter) | ba-
sal nuoelei, midbrain, ponz and the cervieal
medulla,  There were diffuse congestion and
interztitial edema, the small vessels exhihit-
ing inflammatory culls made up of lympho.
cytes and mononuclear cells, Small perivas.
cular  demvelinization with attendanl  reac-
tion on the part of the glial and mesodermal
elements wa= also =een around the small
veins of the white matter (Figs. 3 and 41.
Thoughoul in the brain and cervical cord dif-
fuse and inlense glial reaction was seen, with

Fig.
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Fig. 4 — Small wessel showing a cuff of mono-

nuclear inflammatlory ecells and demyelinlzation.

Glial reaction, made up mostly of mleroglind ele-
ments, 5 also seen, T.E., B X

Flg., 5 — Area of demyelinization is seeh around

a wvessel of the white matter., Weil stain, 300
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21 Virws isolation — Attempts ol virus
izolation [rom three of the four brain ens
pensions aller five serial passages in amnistic
Muid were negative. One of the suspensions
isupernatant of the first centrifugation) re-
vealed hemagglutination in undiluted amnio-
tic  fluid from the second egg passage.
Hemagglutination in amniotic fluid diluted
1o and 14 was demonstrated in the third
and fourth passages respectively. The [iflth
eoo passage was posilive in ammiolic [loid
diluted 14 and in allanteic fluid dilued 14
and sixth passage allantoie Tuid gave '/,
hemagglutination titer.

Ay Serologie  identification  of  isolated
agent Hemagelutination inhibition  tesis

with the isolated agenl and Expers strain
of mumps virus (using & units of cach vi-
ros) revealed identical antigenic behaviour
of the isolated viros and mumps virus, Sa-
me lilers of hemagglatination-inhibition with
mumps rabbit serum was obtained with both
anligens,

DISCUBSION

Laboratory  methods,
technigques of isolation
heen of great aid in the recognition of
invelvement of organs other than parotid
in mumps viruz infection. Meningoencepha-
litiz i= considered one of the frequent “com-
plications™ of the disease, ecasily explained
by the potentially neurothropic activity of
the virus and the svstemic character of the
diseaze. Similarity of lesions in the nervous
syslem with those observed in allergic ence
phalitis (areas of desmielinization of peri-
vasenlar localization ) have suported an auto-
immune mechanism theory o explain cen-
tral nervous disturbances in mumps infection,
Experiments on hamsters Ly Jonxsox * and
monkevs by Crv et al ® with recovery of
mumpsv irus [rom hrain tissue, however, has
given support 1o direct action of so-called
neurothropic strains of the virus producing
meningoencephalitis. Up to date there were
no reportz of izolation from human brain to
strenghthen this hypothesis. In the present

using  virological
and serology  have
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case, a rare form of fatal mumps meningo-
encephalitis with disseminated infection and
damage to many organs, virus isolation from
human brain has been successful. This fact
emphazises the direct action of the agent
on central nervous system. Preliminary iden-
tification of the virus does not demonstrate
antigenic difference with ENDERS strain of
mumps virus. Pathologic alterations were
essentially similar to those previously des-
cribed by DONAHUE * and SCHWARZ et al. **.
The firidings of an allergic encephalitis could
be explained by RoBBINS® 2 and SCHWARZ’ et
al. *® suggestion that the virus invade the
central nervous system of specially vulnerable
people with the release of unindentified pro-
ducts of damaged neurons or myelin. Such
substances act as antigens and result in the
formation of antibodies which in turn act
in the central nervous system to produce the
perivascular demyelinization seen in post
infectious encephalitis.

CONCLUSIONS

1) A virus was isolated from human brain
of a patient with fatal mumps menin-
goencephalitis.

2) Identification of the virus by serologic
methods did not reveal any difference
with ENDERS strain of mumps virus.

3) Implications on the direct action theory
of mumps virus in meningoencephalitis
is discussed.

RESUMO

Meningencefalite fatal por cexumba.
Isolamento do virus de cérebro humano

Isolamento de virus da caxumba direta-
mente do encéfalo humano, a partir de pa-
ciente com caso raro de meningencefalite
e infeccio disseminada por éste agente, é
objetivo desta comunicacio. LesBes anéto-
mo-patologicas sfo descritas nos varios
orgéos.

Esta primeira descricio de isolamento do
virus de cérebro humano, vem reforcar a
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hipétese de aglo direta sdbre o S.N.C.,
relegando para plano secundario a suspeita
de ag¢io indireta do agente, produzindo “‘en-
cefalite alérgica”.
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