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Detection of Hepatitis B Virus Antigens in Paraffin-embedded
Liver Specimens from the Amazon Region, Brazil

SRR Simonetti, HG Schatzmayr, OM Barth*, JP Simonetti
Departamento de Virologia, Instituto Oswaldo Cruz-Fiocruz, Av. Brasil 4365, 21045-900 Rio de Janeiro, RJ, Brasil

Hepatic viscerotomy of paraffin-preserved old specimens, collected in the period from 1934 to 1967, were ana-
lyzed by immunohistochemical assays to detect hepatitis B, hepatitis D, dengue and yellow fever virus antigens. The
material belongs to the Yellow Fever Collection, Department of Pathology, Instituto Oswaldo Cruz, Rio de Janeiro,
Brazil and the cases were diagnosed at that time according to clinical aspects and histopathological findings
reporting viral hepatitis, yellow fever, focal necrosis and hepatic atrophy. From the 79 specimens, 69 were collected
at the Labrea Region and the other 10 in different other localities in the Amazon Region. The five micra thick
histological slices were analyzed for the presence of hepatitis B surface antigen (HBsAg) and hepatitis B core antigen
(HBcAg) by immunoperoxidase technique. An immunofluorescence assay was applied to the detection of hepatitis D,
yellow fever and dengue virus antigens. Nine (11.4%) histological samples were HBsAg reactive and 5 (6.3%) were
HBCcAg reactive. The oldest reactive sample was from 1934. Viral antigens related to the other pathologies were not
detected in this study. Our results confirm that the methodology described may be used to elucidate the aetiology of
hepatitis diseases even after a long time of conservation of the specimens.
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According to the World Health Organization, hepatitiglengue virus antigen research in this study, once the same
B virus (HBV) carriers account for 5% of the world populapathological liver findings are observed in yellow fever
tion. These potential infection transmitter individuals caand haemorrhagic dengue, such as hepatomegaly, focal
evolve from the asymptomatic condition to a severe hgisceral haemorrhages, focal necrosis, sinusoidal acido-
patic damage and even hepatocellular carcinoma. A sinphilic bodies, Kupffer cell hypertrophy and portal tract
lar HBV epidemiological distribution is observed for hepamononuclear cell infiltration.
titis D virus (HDV) that shares the obligatory association To observe the simultaneous HBV and HDV antigen
to HBV for its replication (Smedile et al. 1981). Frequentlyrequency and to detect yellow fever and dengue viral
related to HBV chronic carriers and less frequently to thentigens in histological sections we studied 79 hepatic
acute disease forms (Colombo et al. 1983, Rizzetto et ahmples by immunohistochemical assays. Hepatic
1983), HDV antigen was identified by immunohistochemiviscerotomy samples belong to the Yellow Fever Collec-
cal assays in liver cell nuclei of patients with chronic petion (Department of Pathology, Instituto Oswaldo Cruz,
sistent or chronic active hepatitis, hepatitis B surface anBrazil) created in the 1930s decade from an agreement be-
gens (HBsAg-positive) (Rizzetto et al. 1977). In Soutkween Brazilian Government and the Rockefeller Founda-
America HDV infection was first observed in Venezuela aion International Division to study yellow fever in Brazil.
a severe and fulminant attack among Yucpa indians (Purcell
& Gerin 1983) and in Colombia where 60% of the individu- ] MATERIALS éND METH.ODS ]
als studied were simultaneously HBV and HDV reactive Material - Seventy-nine paraffin-embedded hepatic
(Ljunggren et al. 1984). In Brazil, the Amazon Region endéamples collected from 1934 to 1967 were analyzed. Sixty-
micity for both viruses is well known (Figueiredo Mendedline samples were from the Labrea Region, State of
etal. 1984, Fonseca et al. 1986, Simonetti et al. 1986) shawnazonas and ten random samples were from other differ-
ing h|gh preva|ence pattern Compared to the other partsQﬂt localities in the same state. The cases were diagnosed
the world (Purcell & Gerin 1983, Nordenfelt et al. 1983at that time as viral hepatitis, yellow fever, focal necrosis
Fonseca et al. 1988). This region is also endemic for yellgW hepatic atrophy according to clinical aspects and histo-
fever and it is thought whether another human hepatittthological findings.
viruses had been introduced in this area by human serum Methods: Four or five micra thick paraffin-embedded
present in vaccines against yellow fever, since there d#stological sections were prepared for hepatitis B, hepati-
observations on the occurrence of icterus in England afig D, yellow fever and dengue virus antigen detection by
in Brazil, following vaccination against yellow fever in theimmunoperoxidase or immunofluorescence techniques.
1930s and 1940s decades (Findlay & Mac Callum 1937BsAg and hepatitis B core antigens (HBcAg) were de-

1938, Soper & Smith 1938, Fox et al. 1942). We included tfiécted by the immunoperoxi-dase assay (Immuno Tag S -
Immunon-Lipshaw Corporation). Paraffin sections were

deparaffinated and treated with 90% and 85% ethyl alco-
hol solutions followed by 10% ammonium hydroxide solu-

tion. To block endogenous peroxidase, sections were in-
) _ X X . cubated with 3 to 10% hydrogen peroxidase solution for 5
gg'SD‘é"soé':1\Sglc\ﬁ'r‘r’]ze]tfg”g?gr'ﬁ;fiscucfg‘}régﬁgrggz g?g;%'g‘)’ 'g?;'z(i’lnﬁl]in. Sections were then incubated with peroxidase/anti-
*Corresponding author. Fax: +55.21.2270 6397 E-maiP€roxidase conjugate, stained with hematoxylin solution
barth@ioc.fiocruz.br (_1 min) and tregted with 0.2% ammonium hydromde_solu—

Received 3 May 2001 tion. The reaction colour was developed after 3-amino-9-
Accepted 5 September 2001 ethylcarbazole substrate addition. Positive HBsAg and
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HBcAg controls were included for every batch. HDAgexamined (male and female) we had a higher number of
was detected by the immunofluorescence assay as feéumples from persons under 21 years old. Two samples
lows: 5 um thick paraffin-embedded sections wershowing simultaneous HBsAg and HBcAg reactivity were
deparaffinated, rehydrated and digested with 0.1% présom boys agged 2 and 6 years. Chronological distribution
tease solution (type XXVII Sigma) in Tris-HCI 0.5M pH 7.40f viral markers detected in this study showed that old
for 2 h at 37°C or 0.05% trypsin (Difco) in phosphate buffpreserved-paraffin liver samples are still suitable for viral
ered saline pH 7.4 for 10 min at 37°C. Digested sectionsarkers detection by immunoperoxidase assay. The results
were incubated at room temperature for 30 min with FITGire shown in the Table.

anti HD conjugate diluted 1:100 in PBS pH 7.4. Yellow fe-  An exclusive cytoplasmic HBsAg localization and an
ver and dengue virus antigens were tested by immunaxclusive nuclear HBcAg localization were observed by
luorescence (Huang et al. 1976, Walker & Cain 1978munoperoxidase assay. The results are shown in Figs
Schatzmayr et al. 1984, Barth et al. 1988): 4 um thick pardf4.

fin sections were deparaffinated, rehydrated and digested Yellow fever and dengue virus antigens were seen in
with 0.1% trypsin with 0.1% Cagsolution in PBS pH 7.8 none of the 79 hepatic samples by immunofluorescence
for 2 h at 37°C. Digested sections were incubated at 378€say.

for 30 min with FITC-conjugated yellow fever positive sim-

ian serum diluted at 1:20 in PBS pH 7.2. Flavivirus PISCUSSION )
hyperimmune ascitic fluid obtained from mouse was used The Labrea Region, State of Amazonas, shows a high
to detect dengue virus antigen. After washing sectiofdBV endemical level (Figueiredo Mendes et al. 1984,
were mounted with buffered glycerol and examined at tHeonseca et al. 1988); this was an important point in sample
UV microscope. Four controls were used for yellow fevegelection and could have influence on the uneven age
virus detection: not infected Vero cells, yellow fever virusange distribution observed. Hepatitis B virus antigen de-
(17D strain)-infected Vero cells, not infected liver cells antection in the liver tissue samples by immunohistochemi-
HBV-infected liver cellsAedes albopictu€6/36 infected cal assays showed a cytoplasmic HBsAg and a nuclear

cell line was included as positive control for dengue virudBCAg localization. _ _
detection. Only the HBsAg-reactive (9 of 79) and HBcAg-reactive

RESULTS (5 of 79) samples were analyzed for the presence of HDAg.
None of them showed reactivity. The possible explanations

Nine (11.4%) of 79 hepatic samples were HBsAg-reader this are (1) HDV is mainly found in young adults and
tive and 5 (6.3%) were HBcAg-reactive by immunoperoxi?1.3% of people analyzed in our study were children under
dase assay (2 of them showed reactivity for both vird# years old (Fonseca et al. 1988); (2) the immunofluores-
markers). HDAg was detected in none of these reactigence method had low sensitivity that could not detect HDV
samples. HBsAg and HBcAg were more frequently seamtigen in low level concentration samples; and (3) the more

in samples from people at lower ages since in both grougecent HDV introduction in this region, which would be

Figs 1, 2: hepatitis B surface antigens detected by positive immunoperoxidase assay inside hepatocytes cytoplasm (arBws). Figs
hepatitis B core antigens detected by positive immunoperoxidase assay inside hepatocytes nuclei (arrows). Bar: Figs rip8 Eidsto
2,4 =35mm
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TABLE

Data on the specimens positive for hepatitis B virus antigens
Age Sex Date of collection Origin Original diagnosis Results
8 mo F 1948 Urucutuba Viral hepatitis HBsAg(+)
12y M 1950 Benjamin Constant Focal necrosis HBsAg(+)
12y M 1950 Benjamin Constant Hepatic atrophy HBsAgQ(+)
6y M 1967 - Viral hepatitis HBsAg/HBCcAg(+)
45y M 1950 Labrea \iral hepatitis HBsAg(+)
ly F 1952 Labrea \iral hepatitis HBcAg(+)
15y M 1963 Labrea Hepatic atrophy HBsAg(+)
9y M 1934 Labrea Hepatic atrophy HBsAg(+)
2y M 1942 Labrea Hepatic atrophy HBsAg/HBCcAg(+)
54y F 1945 Labrea Hepatic atrophy HBsAg(+)
5y F 1946 Labrea Hepatic atrophy HBcAg(+)
3y M 1946 Labrea Hepatic atrophy HBCcAg(+)

subsequent to the analysis period of the samples (Fonsecaproc R Soc Med 3799-806.
etal. 1986, 1988, Simonetti et al. 1986). Fonseca JCF, Simonetti SRR, Simonetti JP 1986. Hepatite por

The retrospective analysis evidenced HBsAg preser- virus delta. In O Borba JunioGastroenterologiaMedsi,
vation in old histological samples. The oldest one, from Rio de Janeiro, p. 229-234.

1934, was from a 9 year old boy from Labrea Regiofronseca JCF, Simonetti SRR, Schatzmayr HG, Castejon MJ,
Amazonasl with a negatlve yeIIOW fever dlagnOS|S C_esél’lo ALO, S|m0nett| JP 1988. PreValence of |nfeCt.|9n

All the 79 samples were analyzed for dengue and yel- with hepatitis Qelta_wrus (HDV) among carriers of hepatitis
low fever virus antigen detection. The results were nega- _I?rgur'{/?gg 3““98922('3%3?;‘2(’”&5 State, Brairins R Soc
tive'.ThiS could be due to the low sensitivity of the met.hoq—"ox JP,pManso )(/:g Penna HA, 'Paré M 1942. Observations on the
as discussed for HDV (Fonseca et al. 1988). Alternatively, - occyrrence of icterus in Brazil following vaccination against
other viruses causing acute liver inflamation and necrosis, yellow fever.Am J Hyg 3668-116.
determining similar hepatic lesions to those described, Atang S, Minassian H, More JD 1976. Application of immun-
non-viral fatal infections such as malaria and leptospiro- ofluorescence staining on paraffin sections improved by
sis, could be considered aetiological agents. trypsin digestionLab Invest 35383-390.

Our results confirm that the methodology describetiunggren K, Patarroyo ME, Engle R, Purcell RH, Gerin JL
may be used to elucidate the aetiology of hepatitis dis- 1984. Viral hepatitis and delta agent in Colombia. In GN
eases even after long time of conservation of the speci- mzsr' é:—seD;‘Zre‘g?Sﬁ g';"s'?g{:gg'eo(ﬁmi' ';egi‘gt's and
rgelas.tRetrosptec'ilv:(fgsgtzdles of VIra(Ijlpfecttljon tOf the “\./el(lordenfelt E, Hansonn BG, Al Nakib B 1983. Frequency of
(Schatzmayr et al. ) were USEd In order 1o acquireé a yq|i5 agent infections in Kuwail Infect Disl43 768-769.
better knowledge of the natural history of these diseasggrcell RH, Gerin JL 1983. Epidemiology of the delta agent: an
and to may compare the data obtained with the actual dis- introduction. In M Rizzetto, G Verme, F Bonino (edéjal

tribution of hepatitis in the Amazon region. Hepatitis and Delta InfectignAlan R Liss, New York. p.
113-119.
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