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FATAL MUMPS MENINGOENCEPHALITIS. ISOLATION OF VIRUS FROM 
HUMAN BRAIN (CASE REPORT) 

Cid Vieira Franco de GoDOY, Thales de BRITO, 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 (BANG & 
BANG 1 ). This involvement can develop me
ningoencephalitis and cases of such condition 
have been reported (DoNAHUE 3, Gonoy et 
al. 5, LENNETTE et al. 7, RITTER 11

, THOMAS 
& SASLAW 14 ). Mumps virus has been isolat
ed from cerebrospinal fluid (MEYER 9, Go
D0Y et al. 5

) but not reporte d directly from 
human brain. Cttu et al. '2 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 still 
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 
mump~ ':'irus infection. 

MA 't'ERIAL '}.ND METHODS 

1) Case report - The patient, a 20 year 
old man, was admitted at "Emílio Ribas" 
Hospital with a history of bilateral parotitis, 

pers1stmg 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. Clinicai course 
was fulminating with coma and death within 
three days after admission. 

Cerebrospinal fluid cell count revealed 85 
lymphocytes per mm3 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 vírus isolation. 

2) Jsolation 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 4ºC. 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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Tht..'S(' íour suspensions Wl'n' ioocula led in 
nrr111io1 ic :,;ac o r 10 da yi; olll e,mb ryonãted 
lwo's eggs. 10 eggs for (•ach suspcnsion. 
Aíl<'l' 5 days at 36°C, amniotic í1u id was 
rollN.:kd Íro m t,H l:lurviviflg eggs (previously 
chillcd 18 hs al 4°C\ and t itrat,·d for he, 
ma~glullnaling a<·l iviLy with a 1% chick red 
ccll :mspl·nsjon. F ivc serial passages i n 
amn iolit: fluld werc t ried hdorc discarding 
any uulkria l as negalive . 

A tit..'J)lHflk compartment jn ow· laboratory 
was rt•S(•l''\' (•<1 exclus ive ly ÍOl' Lhe p resenl iso
lutiou proce<lures. Ali 01 her virus aclivitie-s 
Wt..·n· inh'·rrupted in lhi:-; <:omparl ml·nt while 
ii;ola1 ion was h4.'ing I r it·<I. 

·~) Serolügic te.si. - ldentification of 
iwlale-<I hemagglutü1a1 ing a~ent was 1w.rform• 
c:-d hy hemagglutinating inhibit ion 1es1s (Go. 
n0Y ,.) wilh pol ytlhylane baloqu<·s in plas tic 
platcs L\IJo~ T~IRO & P E1<EIRA "'). 'ff'SLS were 
don~ with rabliit mumps immune scrum, 
<:01npa r ing ~i owllant>ously Endcf'l) s train of 
mumps vi ru~, w·i1h anLigcn titrations ( isolat• 
ed agent an(I E~tn:ns s lrain) , senim control 
aud recl celJ control. 

Rf:$ULT$ 

1) AnlOpsy report - Only lhe positive 
findings will be menlioned. The hody was 
ol a well dcvdoJ)ed aud well nourish ed 
your1g marl. The-re was a p atch y consoJi , 
datiou of ho1 h luugs. Both parotid and sub• 
maxillary g lands were not enlarged or con· 
gested. )'he brain was edematous ~md con
gested weighing 1~575 g. C,·rviçal corei 
apf)('ared also congesll'd. Th(• pia-arachooid 
at lhe bnsis of the hrai,~ was diHuselly opa• 
c iíied. 

Bo1h te.st is were markedly cnla )·gt.'d and 
cul sur face revealed largc and <:onfluent 
s treaks o( hemorrhage in 1he swolJen paren • 
chyma. 

Microscopic e:ra,hination. - Lungs -
T here wcrc patchy and confluenl ar<·ns oí 
typicaJ h ronchopneumon ia. Puncrcas exhiliit• 
l'd small fo<:i of degeneratcd ad,rnr c:ells 
a ud 110 inLerstitial inflamma1 ion . Testi n -
Borh s.howed extensive a rNtS .or hemorrhage 
aud marked lymplroc,:ytic anel mononucle~ü 
cel1 in(ihrate. The cou l<n1r of the seminik-

Fig. 1 - Extensive :mononuclear Jn tel"'SUtinl intlammation ot thé t tStl$. TJ1e 
contour ot the seminifttous tubules ts st111 preserved . H.E., 300 X 
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F1>( . '2 - Parolid gland showing exlcn~lve mononu('!Car lnterstltinl inrJnmmntory 
tnC11trat<' nround or ducts. Many of thcm were dl8tencte<l wlth pJugs oi inspissntecl 

sccretion and nuc:lear dclwls . J l. E., 300 X 

rou:,:; tuhule!i w('n~ !H ill prh~t:nl hut wi1houl 
any ~1.:ro1inal ac:li\'ily f Fig . 1) . 

P,u-ot i•l ~la ,11.:I : Therc was an c•xtensjvt~ 
inlerslit ial io íihn\lion with lymphocyle:, º'"' 
mononuclc~ars ( Fig. 2), This was mosl mark
ed ahout tlH• duns, urnny of whic.-h werc 
distendccl with plugs o( im;pi~ated secre lion 
anel nuclea r dt~liris.. Thc..: t·pilhc.·Jimn lin in~ 
thc ducls, although ílallt-oc·d, wa.-,; inh1ct. 
T lw in[ihration hacl resulkd in som(• •:Om· 
JHl·Ssion o( the ac inar tissur. l1ul 1his t iSSlH' 

did oo~ appenr to be exlensively involvt-d. 
ln lhe cyloplasm of lhe flallcned <pillwlial 
cells wos S(•1,.•11 an ovular homo~eneous. haso• 
ph ilic: d(•posi1ion ai.ou~ lhe size of the nu• 
deus. S urh corpusc·lc.~;;. w(•rc also Ol'<'a~ionally 
olisenrC'cl among lht' t'o:::.irlophilit H·<·rt·lion 
insidc the du<:ls, hot h lty lwmatoxyli o (•osin 
anel hy a mod ifiecl eosin stain used for 
1\'1:c1u ·hvdies in rabies I MASSIC~A.>1 & MAi .. • 
H :IU(1\lll 'I} , 

Bra in áml t't'rVi(.·:tl corei - Therc was a 
modtrák d i[(ui-.e infihrntion of lhe ml'n ingei; 
o í lht hrain wj 1h lyn1phoryh's anel mononu• 
cJ,,ars (Fig. 3). TJu·oughoul lhe !Jrain l>ut 
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chjdly ul the t'<•re hrum (whil(• mllll(.·r), hu
sal r.rndci, mi(lhrnin. pons ,rnd the <:f'rvi,·o l 
1111~du1la. Thcrc were cl i[fu.re c:onp:estion anel 
inlt-r::lit ial c.'tll'ma~ the small vcssels exhilJit• 
ing inflammnto1·y cu ífa wadc up of lympho, 
cylcs and mononu<-l(•or ('clls. SmalJ pl'rivas• 
cufor dc~my('linizal ion willl 8Ul·11danl rcac.-
Lion on llw· pal'l of Lhe glia] and •n<-sod,·rn,a1 
elements was also s.>f'n around t he !ó,tl)O li 
,·eins o( lhe white matter (Fip:s. ~ anel 4 '1. 
T lioughoul in the brain ancl cervical cord d if. 
fut-e and intenH" glial rea{·tion was seen. wilh 

• 

Fig. 3 - ).1ononuçlear lnflammutory lntlltrate 
in lhe meninge. H .E ., 300 x 
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Fig . '1 - SmMI \'CSs<-1 i;t\O\\'(ng a ('Uí( O( mono
nudear intlummatory ttlls ~uHI <femyellnlzntton . 
Cllul rt'n<:lión, mn(IC up mO$tly or mlc,1•ogllal ele• 

ment.s, is e)SO SC('n. JI.F:., 300 X 

Fig . 5 - Arca oí demyelinization is sc<-n inounrl 
a ves.sel o( the white mntter. Wcil stain, 300 X 

a p rf'dominantt· o í , lw miçroglia. Neurons 
werl" nol markN11y ahtn,•<l. 

2) Virus ú.olation - All<4mpts of viru~ 
irolat ion from Lhree of t)w four lirai11 ~ui-
pt•n:;lons a fler ffre serial passa~es in amniol ic 
fltd<l u't>re negaÜYe. One of the suspensions 
(sup(•r1ullant of lht· Iír::;l ccnlri íugat ion ) re• 
VNtlNl lwmt1gglu1 i nal ion i11 undil ult d a mn io
lic fluid írom th(' S<.'<·ond <4gg pns.~g(•. 
l lemagglutination in amniolic- fluid dilult'c1 
½ and 1J.i was dcmon.sl ra ted in lhe lh ird 
anel fourt h passaµ:es respecl ively. Thc fiflh 
eµ:g passage was positive in amniolll' fluid 
dilut, cl ¼ anel in allanloic l lui,1 di lut,·cl 1/4 
tn1<I sixth pa:;..-..t1ge allantoic- fh1itl gih'C 1/,;i 
hc:maggluti11ation ti l('f' • 

. '.\ i St•rol,ogic ide111i/ication of isolaM•d 
age,rt J lema~glut inat ion inhihit ion tc>sls 
with lhe isolatcd agent and E.'.'IDERS Sll'O.irl 
of mumps \·i rus ( u:;ing 8 units oí ('a<·h vi
rus) n•vettled icknlknl anl ig(•fli<" lwh,wiour 
of lhe i:;olatl'd viru~ and mumps virus. Sa
mt· lil<·•~ of ~wmag~lutinat ion-inhihit ion with 
mumpi- rahl,it ~•rum wa~ ohtairwd with l101 h 
O n l iif•ll~. 

OISCUSStON 

Lahoralo ry method::;, us:i11g virologic.11 
tedrniques of i:-olat iou ao(l ~Nolo:,?:y have 
lwen uí grl't\l aitj in thf' rr-cognition of 
inYolvt·ml·ut o í organs olher than pa rot itl 
in mum1l!-õ drus in fcclion. ~1kning0<•n<"('pha
li1is is <:onsidcrccl one of the frtqu('rll .. c:om
plic:alions'~ of the cli:;ea$t·> tasi1y t•xphlinccl 
hy thc polenlially nn1ro1hropi<: act ivity of 
thc virus anel tlw ~v~INnic character of th1..· 
disease. S iinilori1y Óf l<~sions in the nt..·rvOl•~ 
::;y::;lcm wilh tho5õc~ ohserved in a lkrgi<" e,nc<~
phalitis (art>as oí clesmielinizatiou oí pcri
,•n~<-ular Jocalization J have :-upOl'lNl an auto· 
immunc mechanism th('ory to cxplain ccn· 
lral ncrvous. disturlian<·,c,_•s in mumps infeclion . 
Experi ments on bnms:1c~rs hy JOH/1.SO~ 11 nnd 
monkeys hy Ctu N ai. '.! with reco\·ery oí 
mump~v iru:-. írom lirain t issue. howevt"r, has 
given $;upport 10 dirccl ac:tion of so-call('d 
m·urothropi<" ~lraim, of lhe virus prod ticjng 
owulngo('11<-e-pha litis. Up lo date thtre were 
no repor ,~ of isolation from human brain to 
strengbth<-n this hypol hcsis. ln thc prt'sent 
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case, a rare form of fatal mumps meningo
encephalitis with disseminated infection and 
damage to many organs, vírus 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 vírus does not demonstrate 
antigenic difference with ENDERS strain of 
mumps vírus. Pathologic alterations were 
essentially similar to those previously des
cribed by DoNAHUE 3 and SCHWARZ et al. 13

• 

The findings of an allergic encephalitis could 
be explained by RüBBINS' 12 and SCHWARZ' et 
al. 13 suggestion that the vírus invade the 
central nervous system of specially vulnerable 
peoplê 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 tum 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 
oi a patient with fatal mumps menin
goencephalitis. 

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

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

RESUMO 

Meningencefalite fatal por caxumba. 
Isolamento do vírus de cérebro humano 

Isolamento de vírus da caxumba direta
mente do encéfalo humano, a partir de pa
ciente com caso raro de meningencefalite 
e infecção disseminada por êste agente, é 
objetivo desta comunicação. Lesões anáto
mo-patológicas são descritas nos vários 
órgãos. 

Esta primeira descrição de isolamento do 
vírus de cérebro humano, vem reforçar a 
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hipótese de ação direta sôbre o S. N. C., 
relegando para plano secundário a suspeita 
de ação indireta do agente, produzindo "'en
cefalite alérgica". 
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