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Expression of Class 5 Antigens by Meningococcal Strains Obtained From
Patients in Brazil and Evaluation of Two New Monoclonal Antibodies

Elizabeth N. DeGaspari and Wendell D. Zollinger

Adolfo Lutz Institute, Sdo Paulo, SP, Brazl

Walter Reed Army Ingtitute, Maryland, USA

Determining the profile of antigen expression among meningococci is important for
epidemiologic surveillance and vaccine development. To thisend, two new mouse monoclonal
antibodies(M Abs) havebeen derived against Neisseria meningitidisproteins(class5). TheM Abs
werereactive against outer membrane antigens and wer e bactericidal. Selected anti-class 5
MADbs [(5.1)-3E6-2; (5.3)-3BH4-C7; (5.4)-1BG11-C7; (5.5)-3DH-F5G9 also 5F1F4-T 3(5.c)], and
the two new monoclonal antibodies C14F10Br2 (5.8) and 7F11B5Br3 (5.9), werethen tested
against different meningococcal strains, (63 strainsof serogroup A, 60 strainsof serogroup C
(from 1972to 1974); and 136 strains of serogroup B (from 1992) meningococci). Our results
demonstrated that the expression of class5 proteinsin theN. meningitidisB Brazilian strains
studied ishighly heter ogeneous. The ser otypesand subtypesof B:4:P1.15,B:4:P1.9,B:4:P1.7,
B:4:P1.3, B:4:P1.14, B:4:P1.16, B:4:NT, and B:NT:NT were detected in N. meningitidis B
serogroups.ThestrainsC:2a:P1.2and A:4.21:P1.9 weredominant in the C and A ser ogr oups,
respectively. Serogroup B organismsexpressed the class 5 epitopes 5.4 (18%), 5.5 (22%), 5.8
(3.6%), 5.9 (8.0%) and 5c (38%). Serogroup C expressed class 5 epitopes 5.1 (81%), 5.4
(35%), 5.5(33%) and 5.9 (5.0%); and serogroup A showed reactivity directed at the class5
protein 5¢c(47%); and reactivity was present with the new monoclonal antibody, 5.9 (5.5%). We
concludethat thetwo new M Absareuseful in detectingimportant group B, class5 antigens, and
that abroad selection of serogroup B, class5 proteinswould berequired for an effectivevaccine
based on theclass5proteins.
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Meningococci have been classified into serogroups
[1], based on their capsular polysaccharides. These
serogroupsdiffer inthe characteristics of the diseases
they cause. Meningococci of serogroup A are
responsiblefor epidemics, particularly in sub-Saharan
Africa[2] and China[3], whereas endemic disease
and limited outbreaksin devel oped countriesaremainly
associated with serogroupsB and C[4].
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Theincidence of meningococcal disease(MD) in
Brazil hasbeen monitored sincethe serogroup A and
C epidemicsthat occurred between 1971 and 1974.
In 1974, the number of cases exceeded 179 cases
per 100,000 inhabitants[5,6]. Theincidence of MD
dueto N. meningitidisserogroup C inthegreater Sao
Paulo areaof Brazil, hasbeenlow sincetheend of the
epidemics of 1971 and 1972. Between 1972 and
1974, there was an overlapping of two epidemic
waves; one caused by serogroup C (91% of al MD
casesin 1972), and another, larger wave caused by
serogroup A (90% of all MD casesin 1974). Between
1981 and 1987, about 83% of the meningococcal
isolateswereidentified as serogroup B, whereasonly
6% corresponded to serogroup C strains. In 1988,
theincidence of MD in the greater Sdo Paulo area,
state of S&o Paulo, wasover 4 per 100,000 inhabitants.
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It was caused by serogroup B strainsin 1988 and 1939,
and by serogroupsB and C strainsin1990[7]. During
thisperiod, the N. meningitidis serogroup B isolates
obtained from MD cases were characterized by
serological typing as B:4:P1.15, and by multilocus
enzymeed ectrophoressasbelongingto 1 distinct duder,
includedinthe ET-5 complex of agroup of 22 closely
related ETS[8].

Themagjor proteins of the outer membraneof N.
meningitidis are designated class 1 through class 5
[10]. Class, 2, and 3 proteinsare porins, and they
show alimited antigenic variation that hasbeenusedto
define serotypesand subtypes[11,12].

Class5, or opacity (Opa), proteinsareafamily of
antigenically variable outer membraneproteinsof N.
meningitidis [4]. These class 5 proteins are heat-
modifiable and vary in size from 25 kD to 30 kD.
Meningococci contain 4 opa genes that contain
multiplerepeatsof thesequence CTCTT whichresults
in phase variation of gene product expression dueto
slip-strand misparing which leads to a shift in the
reading frame. Asaresult, thenumber of Opaproteins
expressed variesfrom strainto strain [13-15]. The
class 5 proteins encoded by opa genes (Opa
proteins) havefairly constant sequences, except for
2 hypervariable(HV) regions[16-19]. M eningococci
isolated on different continents, and defined by
multilocusenzymeelectrophoresisasbelongingtothe
ET-37 complex, contain both shared and unique Opa
HV regions encoding epitopes recognized by
monoclonal antibodies (M Abs), and show evidence
of recombinational reassortment of the HV regions
[8,9]. Theclass5 protein called Opc or 5cisencoded
by the opc gene and differsfrom Opaproteins[20,21]
with which it showsonly 22% amino acid sequence
homology [22].

Bacteriaisolated from the nasopharynx of patients
and healthy carriers were found to express large
amounts of 5c¢, whereas those isolated from
cerebrospina fluid or blood preferentially expressed
small amountsof the protein [16]. Thissuggested that
5c might beimportant for adhesion to epithelial cells
and that down-regulated variants might be selected
duringinvasion.

Theclass5 proteins have abasicisoel ectric point,
atrimeric dructure, hypervariability of expression, heat
modifigbility and surfaceexposure. It should bepointed
out that meningococcd class5 proteinsseemtoinduce
strong strain-specific 1gG antibody responsesin humans
after meningococcal disease and are aso highly
immunogenicinmice, wherethey dlicit strain-specific
bactericidal antibodies[22].

Until now, thefrequency of most class5 proteins
expressed by Brazilian meningococcal strainshad not
been determined serologically. Here we present the
resultsof suchtests. Thisanalysisisrelevant for the
development of avaccine againgt thismicroorganism
snceitaids inalowing acareful selection of antigens
for vaccineformulation. The preparation of 2 novel
monoclonal antibodiesspecific for epitopespresentin
the class 5 protein derived from a Brazilian N.
meningitidis epidemic strain, contribute to the
determination of class 5 proteinsto beincluded as
antigensinthefuturevaccinefor meningitisof serogroup
BinBrazil. TheseMAbsareavailablefor futureusein
class5evaluations in other countries.

M aterialsand Methods
Origin of the strains

All meningococci of serogroupsA, B, or C, were
isolated fromtheblood or cerebrospind fluid oecimens
of patients with systemic disease and have been
deposited in the strain collection of the Adolfo Lutz
Ingtitute. Following biochemicd identification[23], the
strainswere serogrouped by the slide agglutination
technique using antiseraagainst the 9 major capsular
serogroups of N. meningitidis in the Bacteriology
Section of the Adolfo Lutz Institute. These antisera
were prepared by the National Reference Center for
Meningitisin thelmmunology Section of the Adolfo
Lutz Institute[24]. We analyzed 63 N. meningitidis
strainsof serogroup A, 60 strainsof serogroup C (from
the 1972-1974 epidemics) from the culturecollection
a theAdolfoLutzIndtitute, and 136 Strainsof serogroup
B (from1992) obtained fromthe Bacteriology Section
of the Adolfo Lutz Ingtitute.
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Thebacteriaweregrown overnightinacandlejar
on Tryptic Soy Broth (TSB; Difco BRL products,
Gaithersburg, MD) supplemented with 1% horseserum
(Sigma, St.Louis, MO) in plates in a 5% CO,
atmosphere at 37°C. We confirmed the serogroups
used in the present investigation using MADbs for
capsular serogroupsA (2D7-B-5), B (5C1-3H7),C
(7TH9-4), W (6G9-7) and Y (2C2-4.6).

Production of mouse monoclonal antibody

The 2 new monoclonal antibodieswere obtained
by fusion of mouse spleen cells with the murine
myelomaline X63-Ag8.653 [25] asdescribed [26].
Micewereimmunized with 4 doses of meningococci
B:4:P1.9 strain inactivated at 56°C, both
intrgperitonedlly and intravenoudy, 3daysbeforefusion.
Hybridomas were expanded and cultured in the
peritoneal cavitiesof Pristane-primed miceto obtain
ascitic fluid. All procedures with animals were in
accordancewith the principlesof the Brazilian Code
for theUse of Laboratory Animals. Theanti-class5
MADs selected for this study were: 3E6-2 (5.1),
3BH4-C7(5.3), 1BG11-C7 (5.4), 3DH-F5G9 (5.5),
and 5F1F4-T3(5¢c), and the 2 new monoclonal
antibodies C14F10Br2 (5.8) and 7F11B5Br3 (5.9).
Except for the 2 novel ones (5.8) and (5.9), the
remaining anti-class 5 monoclonal antibodieswere
prepared inthelaboratory of one of the authors (WZ).
The specificities of the 5.8 and 5.9 MAbs were
determined by dot ELISA. Theclass and subclassof
the 2 new MADb were determined by ELISA using
conjugated anti-mouseimmunoglobulins as described
by themanufacturer (mouse hybridomasubtyping kits,
Boehringer, Mannheim).

Preparation of outer membrane complex (OMC) and
outer membrane protein (OMP) of N.meningitidis

OMC and OMPwere prepared fromthe B:4:P1.9
Brazilian epidemic strain of N. meningitidis. Outer
membrane components (OMC) were extractedin 5
mL of buffer solution (0.1 M sodium acetate and 0.2
M lithium cloride, pH 5.8) per g (wet weight) of cells

by shekingwith2 mm diameter glassbeadsinagyrating
water bath at 45°C for 2 h. Purified OMC were
obtained by removing cdllsby centrifugation at 12,000
gfor 20 min and the supernatant wasdiadyzed overnight
in0.15M NaCl. OMP was prepared as described by
Zollinger, et a. [27] Protein concentration was
determined by themethod of Lowry, et al. [28].

Antibody screening by enzyme immunoassay
(ELISA)

ELI1SA was performed as described by Harthug,
et al. [29], with OMC or OMP at a protein
concentration of 5mg/mL asthecoating antigenanda
peroxidase—conjugated goat anti-mouse 1gG (Sigma
,St.LouisMO) as a detection system. For isotype
determination,100 pl (5 pg/mL concentration), of OMP
or OMC of the homologous strain B:4:P1.9 in
phosphate buffered salineweredispensaed intothewells
of flat-bottom microtiter plates (Costar, Cambridge,
MA) and allowed to adsorb for 18h at room
temperature.

Dot-Blot

Dot-blot analyseswere performed asdescribed by
Rosenquigt, et d. [30]. Strain suspensionswere made
in phosphate buffered sdine (PBS), pH 7.4, containing
0.02% sodium azide. The cellswere heat inactivated
at 56°C for 30 min, and the absorbance of the
suspensions was adjusted to 1.0 at 650 nm using a
spectrophotometer (model Spectronic 88). The
bacterial cell suspensionwasstored at 4°C. For Dot-
blot, 1 pul of meningococcal cdl suspension wasdotted
onto 0.22 mm pore size Schleicher & Schuell (S.S)
nitrocellulose strips. After drying, the strips were
incubated for 1 hinablotting buffer containing 2.5%
bovineserumabumin (BSA) in PBS. TheMAbswere
pipetted directly into the blocking buffer accordingto
thetest for the standardization of the dilution of the
MAbsusedinthepresent study. Theincubationinthe
presence of MAbswas carried out overnight at room
temperatureat 1:50,000 dilution. Next, thestripswere
separately washed 6 timeswith PBS. Antibody binding

www.infecto.org.br/bjid.htm



146 Prevalence in Class5 Protein Expression During Epidemicsin Brazil BJID 2001; 5 (June)

Figure. 1. Immunoblotsof (B:4:P1.9) OMC casestrain of NeisseriameningitidisB reacted with monoclonal
antibodies. @) class1 (46 kD); b) class3 (34kD); c) class4 (32kD); d) class5 (28kD)C14.F10Br2 (1:20,000);
and e) class5 (28 kD) 7F1.1B5Br3 (1:5,000); f) Molecular weight standards are indicated in kilodaltons.
Solubilization for el ectrophoresiswasdoneat 100°C

Figure2. Dot plotsof indirect immunofluorescence activated cell sorter analyseswith wholecells (wc) of N.
meningitidisB4:P1.9 (homologousstrain). a) saline; b) unrelated IgG MAb; c) MAb 5F81A4 (class 1); d)
MAb5DC4-C8-C3(class4); €) MAb C14 F10Br2 class(5.8); f) MAb 7F1IB5 Br3 class(5.9). Themonoclonds
used in FACSanayses and thelgG-FI TC label ed second antibody were used at 1:1000 dilution
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Tablel. Bactericida titers of ascitesfluidscontaining- C14F10 (5.8) and 7F11B5 (5.9) monoclonal antibodies
against N. meningitidis B:4:P1.9 (homologousstrain)

Dilution MAD (5.8) MAb (5.9)
1:5000 88 % 96 %
1:10000 56 % 48 %

The reciprocal of the antibody dilution yielding 50% killing of
meningococci was considered to be the bactericidal titer.

Table 2. ELISA reactivity using ascites and outer membrane complex (OMC) and outer membrane protein
(OMP) antigens of N.meningitidis strain B:4:P1.9 (homologous strain)

Antigens ELISA titer
MAD(5.8) MAD(5.9)

omMC 1:128,000 1:64,000

OMP 1:256,000 1:128,000

Table3. Frequency of class5 expressioninserogroupsA, B, and C meningococci in Brazil during epidemics

Strainstested Specificity of monoclonal antibodiesused*

5.8 5.9 5.1 53 54 55 5c

Serogroup A (n=63)) NR 55% NR NR NR NR 47%
Serogroup B (n=136) 36% 80% NR NR  18% 22%  38%
Serogroup C (n=60) NR 50% 81% NR 35% 33% NR

* C14F10Br2(5.8), 7F11B5Br3(5.9), D12(5.1), 3B4.C7(5.3), 1B61C7(5.4), 3SDHIF5G8 (5.5) and 5F1F4.T3 (5¢).
NR: noreactivity.
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was detected after 2 h of incubation with a 1:1000
dilution peroxidase-conjugated of rabbit anti-mouse
immunoglobulin (Dakopatts a/s, Denmark). The
reaction wasvisualized by adding afreshly prepared
solution containing 30% H,0, and 18 mg/mL of 4-
chloronaphthol in PBS.

Thisassay wasused to determinethe serotypes,
aswell astheclass5 epitopes, of Brazilian Neisseria
meningitidisstrains.

SDSPAGE and immunaoblot analysis

Wholecellsof strain B:4:P1.9 were separated on
sodium dodecyl sulfate (SDS) polyacrylamidegelsby
themethod of Laemmli [31]. Thestacking gd contained
4% acrylamide, and theresolving gel contained 12%
acrylamide. The sampleswere prepared by mixing 1
part of whole cellswith 1.0 absorbance at 650 nm,
with 1 part of sample buffer (62.5 mM Tris-
hydrochloride, pH 6.8, 1% (v/v) glycerol, 2% (wt/
V), 0.5% SDS (v/v), 2% mercaptoethanol, 0.5% (w/
v) bromophenol blue and heated for 5 min at 100°C
or for 1 h at 37°C. Samples (25 ul) were applied
to each gel line. Electrophoresiswas carried out at
50V constant voltage until the bromophenol blue
tracking dye entered the separating gel. A standard
protein mixture (Pharmacia-LKB) wasused for the
determination of apparent molecular weight. After
SDS-PAGE, proteins were transferred
electrophoretically from the gel to nitrocellulose
paper (S.S) by the methods of Towbin [32]. A
constant potential of 5V/cmwas applied to the gel-
nitrocellulose paper sandwich for 2 hinasemi-dry
electrobl otter, as specified by themanufacturer. The
electroblotting buffer contained 25 mM Tris-
hydrochloride, 192 mM glycine, and 20% (v/v)
methanol, pH 8.3. Transferred proteins on the blot
were stained with amido-black or detected by an
enzyme immunoassay. To probe for bacterial
antigens, the paper was soaked in 5% PBS-BSA
solution for 2 hto block nonspecific protein binding
sites, and then incubated overnight with monoclonal
antibodies diluted in 1.25% PBS-BSA. The sheet
was washed 4 timeswith PBS and incubated with

peroxidase-conjugated goat anti-mouse
immunoglobulin (Sigma), also diluted in 1.25% PBS-
BSA. After 2 h incubation and 3 washes, the blots
were soaked in a 30% H,O, and 18 mg 4
chloronagphthol in PBS.

Bactericidal assay

Themicrobactericida assay wasdoneasdescribed
by Hoiby [33], with minor modifications. Two-fold
dilutionsof theasciticfluid of MAb C14F10.Br2(5.8)
and 7F11B5Br3 (5.9) weretested with aninoculum of
70-80 cfu/well. A pool of normal seraobtained from
anumber of 4-week old rabbitswasused asasource
of complement, free of bactericidal antibody activity
against group B. After 30 min at 37°C, the material
was plated onto TSB agar supplemented with 1%
normal horse serum containing 2.5% vancomycin,
coligtinand nystatin (Sigma) toinhibit other flora. The
bactericidal activity of MAbs 5.8 and 5.9 was
compared with negative and positive controls.

Reactivity of the new MADbs with the surface of N.
meningitidis B by flow cytometry

The ability of C14F10 (5.8) and 7F11B5 (5.9) to
bind to the surface of pathogenic strains of N.
meningitidisB wasdetermined using flow cytometry
with detection by indirect immunofluorescence assay.
B:4:P1.9 N. meningitidis (wholecells) werewashed
and resuspended to an optical dengity of 1.0 at 650 nm
innorma saline(NS) containing 1% (w/v) bovineserum
abumin (Sigma). Bacteriawerethenmixedin 100 pl
diquotswithMAD (asciticfluid) dilutedin200ul of NS
BSA andincubated at 37°Cfor 30 min. Normal saine,
or“nonsense’ 1IgG MAbs specificfor unreated proteins
S, were employed as negative controls. Antibody-
exposed bacteriawerewashed twicewith NS/BSA and
mixedwith 200l of gppropriately diluted FITC-labeed
second antibody. The FI TC-labeled probewasaffinity-
purified goat anti-mousegG. Bacteriawereincubated
with FITC-labed antibodiesfor 30 min at 4°C, washed
twicewith NSand resuspended in 1 mL of NS. Asa
control, bacteriawereincubated inNS-1% BSA. All
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samples were prepared in triplicate [34]. Positive
control MADbs included meningococcal specific
serotyping and subtyping. Thecellswereanayzed by
flow cytometry with FACScan (Becton Dickinson, San
Jose, CA, US). Each anaysisincluded 5,000 events.
One positive histogram gatewas defined, allowing a
maximum of 2% of the events of the control
experiments to appear in the positive channels.
Foward-scatter thresholdsand gateswere optimized
to exclude cell debrisand large bacterial aggregates
fromtheanayses. MAb binding wasexpressed asthe
percentageof cdlsfluorescing moreintensdly thanthose
stained with negative control and unrelated MAb. The
monoclondsusedin FACSandysis andthelgG-FITC
label ed second antibody were used at 1:1000 dilution.

Results
Soecificity of class (5.8) (5.9) MAbs

The specificity of the 2 new MAbsfor class5
epitopesisshowninthelmmunoblot study (Figure 1).
C14F10(5.8) and 7F11B5 (5.9). MAb recognized a
28 kD protein in the outer membrane of N.
meningitidis. To determinewhether theseMAbswere
against known epitopes present in class 5, MAbs
C14F10(5.8) and 7F11B5 (5.9) were used together
with existing anti-class5 Mabsfor reaction with aset
of meningococcal reference strains. The results
confirmed that both M Abswere different from those
recognized by existing class 5 specific MAbs (P5.1,
P5.3, and P5.4 and P5.5). The epitopesreactivewith
these MAbswere designated P5.8 and P5.9.

Bactericidal activity and ELISA

Table1 shows bactericidal results, usingthe 2 new
MADs. The reciprocal of the antibody dilution
producing 50% killing of the meningococci was
considered to be the bactericidal titer. The 2 new
monoclonal antibodies C14F10Br2 (5.8) and
7F11B5Br3 (5.9) reacted with OMP and OMC in
ELISA, showingthebinding of the2 new MAbs was
independent of the procedure used for obtaining the

outer membraneantigens(Table2). The2 new MAbs,
C14F10Br2 (1gG2a) and 7F11B5Br3 (IgG1), showed
a strong antibody response to OMP and OMC in
ELISA assay and havestrong bactericida activity.

Flow cytometry analysis

Theability of the C14F10 (5.8) and 7F11B5 (5.9)
MADbsto bind to the (5.8) and (5.9) epitopes present
onthesurfaceof apathogenicstrainof N. meningitidis
group B wasa so determined usng FACScan andysis.
Oneexampleof reactivity of MAbsspecificfor class 1,
class3, class5.8 and 5.9 proteinswith wholecdlls(wc)
of aB:4:P1.9 straincan beobservedin Figure 2.

Presenceof class5 epitopes

Thewhole cell dot blot assay was used to detect
the percentage of strainswith class5 proteinsexpressng
(5.2, (5.3),(54),(5.5), (5.8), (5.9) and (5.c) epitopes.
Table 3 shows the prevalence of class 5 proteins
recognized by the monoclonal antibodieson strains
isolatedin Brazil during epidemics.

Serotype and subtype patterns distribution of N.
meningiditisin Brazl

The serogroups, serotypes, and subtypes of N.
meningitidis B studied were: B:4:P1.15, B:4:P1.9,
B:4:P1.7,B:4:P1.3,B:4:P1.14,B:4:P1.16,B:4:NT and
B:NT:NT. Thestrains (C:2aP1.3) and (A:4.21:P1.9)
were the dominant serotypes and subtypes in N.
meningitidis CandA, respectively (Table 4).

Discussion

Although the class 5 proteinsof N. meningitidis
induce antibodiesthat are strongly bactericida against
strainsexpressing the same protein, the occurrence of
phase variation reducesthe value of theseantibodies
in protection against group B disease and, thus, the
value of their corresponding epitopes as vaccine
components. A published paper reported [35] that the
compasition of the Brazilianmeningococcd vaccinewill
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probably include a class 5 protein with the P5.5
epitope. However, agreat heterogeneity of prevalent
N. meningitidisB strainsisfoundin Brazil, whichwas
reflected in the bacterial populationsunder study as
demongtrated inthe present investigation.

Comparing the serogroup resultsobtained witha
polyclonal antiserum from the National Reference
Center for Meningitis, Sdo Paulo, Brazil, with those
obtained with the M Abs directed agai nst serogroup-
specific epitopes, discrepancies of only (2.5%) for
serogroup A, and 3.5% for serogroup C, and 0%
for serogroup B were observed. This shows the
reliability of data on the serogrouping of N.
meningitidis strains when Brazilian polyclonal
antiseraare used. These antisera are produced at
the lmmunology Divison of the Adolfo Lutz Ingtitute
and distributed to variouslaboratoriesin Brazil for
use in counterimmunoelectrophoresis and
agglutination assays[24].

Thevaccinefor N. meningitidis B, to be prepared
in Brazil should contain the (5.5) antigen and (5c),
because wefound the expression of 5¢ to be highly
ggnificant. Thenew MAbs showed that C14F10(5.8)
reacted with 3.6% of the serogroup B strains
investigated, whileMAb 7F11B5 (5.9) reacted with
8.8% of serogroup A, 5% of serogroup B, and 5% of
serogroup C strainsof N. meningitidisisolated during
epidemicsin Brazil.

Studieson the 5¢ protein suggest that future OMV
vaccines should be prepared from strainsexpressing
the 5¢ protein, but thisprotein alonewill not provide
broad protection[22]. On the other hand, thisprotein
isprobably not atrue class 5 protein [36], although
Achtman, et al., consideredit aclass5 variant [37].
Whereas class 5 proteins are heat modifiable and
antigenically diverse, and their expressioniscontrolled
by multiplerepeatsof thenucleotide sequence CTCTT,
the 5¢ proteinisnot heat modifiable, isantigenically
conserved, and is not controlled by the CTCTT
sequence. Thelevel of Scexpressonisvariable, afact
that led Achtman, et al. [37], to designatethe strains
as 5c and 5C according to the quantity of protein
expressed. The5¢ protein isexpressed in about 20%
of serogroup B diseaseisolates[38].

Our studiesusing N. meningitidisB fromtheyear
of 1992, showed that class5¢ had aprevaenceof 30%
inlocal Brazilian strains. The 5¢ proteinisapossible
vaccine candidate because it induces bactericidal
antibodies. These antibodies may also block tissue
invason. Theprotein gppearstobeinvolvedinadherence
to, andinvason of, endothdia and epithelid cdls. Inan
invivo mode, it was shown that strainslacking the 5¢
protein were largely unableto invade cells, and that
antibodiesto 5c could interfere with attachment and
penetration [39]. Rosenqvist, et a. [22], found that
antibodiesto 5SCwerestrongly bectericidd only for Srains
expressing largeamountsof 5C. Identical resultswere
obtained with 2 human monoclond antibodiestothe5C
protein[40]. Elevated Sc antibody levelswerea so seen
in convalescent sera, but not in acute sera from
meningococcal disease patients. Thus, theproteinis
antigenicaly conserved and immunogenicin humans,
inducing potentialy protectiveantibodies[22].

Considering the high incidence of meningococcal
diseesedueto cartaingroup B drainsin Brazil, thesudies
of surface structuresof class5 proteinsareimportant.
Groups in different Brazilian laboratories have
emphasi zed theimportance of class5 proteins[34, 41,
42] inBrazil. However, no andysisof the prevaenceof
class5typesexpressed in serogroup B strainsin Brazil
has been performed, despitetheimportanceof suchan
andyssfor the identification of prevalent dass5 proteins
inour srains. Thepresent sudy shows, for thefirsttime,
theimportance of Opc (5¢) asoneof thecomponents
of thevaccineto be producedin Brazil. Thus, besides
the use of the 5.5 antigen, abroader range of class5
antigensmust beincluded inavaccine.

Asreportedintheliterature[43], it isimportant to
establish abroad set of antigens characteristic of the
preva ent meningococca gpeciesfoundineachepidemic
regioninorder to developtruly effectivevaccinesand
immunoprophylactic programs.
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Pneumocystis carinii Pneumonia, Pulmonary Tuberculosis and Visceral
Leishmaniasisin an Adult HIV Negative Patient

Antonio CarlosToledo Jr. and Méarcio RodriguesdeCastro

Eduardo Menezes Hospital, Hospitalar
Foundation of Minas Gerais, MG, Brazil

Thisisacasereport of a29year old malewith pneumocystispneumoniaand tuber culosis, and
who was initially suspected of having HIV infection, based on risk factor analyses, but was
subsequently shown tobeHIV negative. Thepatient arrived at thehhospital with fever, cough,
weight loss, lossof appetite, pallor, and arthralgia. In addition, hewasjaundiced and had cervical
lymphadenopathy and mild heptosplenomegaly. Hehad inter ftitial infiltr atesof thelung, sputum
smear s positive for Mycobacterium tuberculosisand Pneumocystis carinii, and stool testswere
positivefor Strongyloides stercoralisand Schistosoma mansoni. Hewasdiagnosed ashaving Al DS,
and wastreated for tuber culosis, pneumocystosis, and strongyloidiasiswith agood response. The
patient did not receiveanti-retroviral ther apy, pending outcomeof theHI1V tests. Amonth later, he
wasr e-examined and found tohavewor sening hepatosplenomegaly, pancytopenia, fever, and continued
weight loss. At thistime, it wasdeter mined that hisHIV EL | SA antibody testswer enegative. A bone
mar r ow aspir atewasdoneand r evealed amastigotesof leishmania, and abonemarrow culturewas
postivefor Leishmania species. Hewastreated with pentavalent antimony, 20mgdaily for 20days,
with complete remission of symptoms and weight gain. This case demonstrates that
immunosuppression from leishmaniasisand tuber culosismay lead to pneumocystosis, and be
misdiagnosed asHIV infection. Theoccurrenceof oppor tunisticinfectionsin severely ill patients
without HIV must alwaysbeconsider ed and alter nate causesof immunosuppr ession sought.

Key Words. Pneumocystis carinii, visceral leishmaniasis, tuberculosis, HIV diagnosis,

opportunisticinfections.

We describe a case of P. carinii pneumoniaasa
complicationof viscerd leshmaniasisinanHIV negative
patient. Visceral leishmaniasis (VL) is a chronic
infectious disease characterized by an important
immunological dysfunction that predisposesto other
infections, mainly involving the pulmonary and
gadtrointestind systems. In Braxzil, bacterid pneumonia
and tuberculosisarefrequent opportunisticinfections
inthisdisease. P. carinii isaubiquitous organism that
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commonly causesdiseaseinimmunodeficient patients
such asin cancer, HIV/AIDS, leukemia, lymphoma,
and transplant recipients [1]. Although there is no
description of P. carinii pneumoniaasan opportunistic
infectionof VL inthemedica literature, itisplausible
that immunodysfunctioninduced by Leishmaniacould
beresponsblefor thispatient’sillness. If so, thiswould
bethefirst description of an association of VL and P.
carinii pneumonia.

Casereport

A 29year old mdepatient, wasadmitted to Hospital
Eduardo de Menezes (Infectious DiseasesHospitd of
Minas Gerais State, Brazil) on October 16, 1995. He
complained of fever, asthenia, weight loss (>10kg),
lossof gppetite, generdized arthralgiaand aproductive
cough. Past history indicated 2 blood transfusionsand



