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Abstract

AlIM: To investigate the role of hepatitis B virus (HBV) in
the pathogenesis of IgA nephropathy (IgAN).

METHODS: HBV antigens (HBAg, or HBsAg, HBcAg, and
HBeAg) in renal tissues with IgAN were detected by
immunohistochemical technique. The distribution and
localization of HBV DNA were observed by using in situ
hybridization. Southern blot analysis was performed to reveal
the state of renal HBV DNA.

RESULTS: Among 100 patients with IgAN, HBs antigenemia
was detected in 18 patients (18.00 %). HBAg in renal tissues
was detected in 31 patients (31.00 %), the positive rate of
HBAg, HBsAg and HBcAg was 64.52 % (20/31), 32.26 %
(10/31), 32.26 % (10/31), respectively in glomeruli. HBcAg
was also found in tubular epithelia and interstitia, which
was 45.16 % (14/31) and 6.45 % (2/31), respectively. Five
out of six cases with positive HBV DNA by in situ hybridization
were proved to be HBV DNA positive by Southern blot
analysis, and all were of the integrated form. Eight specimens
were demonstrated to be HBV DNA positive by in situ
hybridization, which was localized in the nuclei of tubular
epithelial cells and glomerular mesangial cells as well as in
infiltrated interstitial lymphocytes.

CONCLUSION: There is a relationship between HBV infection
and IgAN. In addition to the humoral immune damage
mediated by HBAg-HBAb immune complex, the cellular
mechanism mediated by HBV originating from renal cells in
situ may be also involved in the pathogenesis of IgAN.
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INTRODUCTION

The association between chronic hepatitis B virus (HBV)
infection and glomerular diseases was firgt described in 19711,

and various morphological patterns including membranous
nephropathy, membranoproliferative glomerulonephritis
(MN), mesangial proliferative glomerulonephritis (M PGN),
minimal change nephropathy, and IgA nephropathy have been
reported since then™#, IgA nephropathy isconsidered the most
common glomerular disease worldwide. Its prevalence varies
considerably among and within countries, yet the pathogenetic
mechanisms still remain largely uncertain?%, Coexistence of
mesangial proliferative glomerulonephritis with predominant
mesangial 1gA deposits and persistent hepatitis B virus surface
antigenemiawasfirst reported in five patients by Nagy et al'4,
and later in some other reportd*3517:2527 put the number of
IgA nephropathy was fewer. Since Chinais an endemic area
of hepatitis B virus (HBV) infection, and there isan incidence
of 32 % IgA nephropathy in primary glomerulonephritis,
according to aclinical analysis of 1001 cases by Li et al®®¥,
The relationship between IgA nephropathy and HBV infection
isattracting increasing attention. In order to clarify the possible
role of HBV infection in the pathogenesis of IgA nephropathy,
we detected the serum HBV marker, HBV antigens (HBsAg,
HBcAg, HBeAg) in renal tissues by immunohistochemistry
technique, and HBV DNA in renal tissues by in situ
hybridization and Southern bolt analysis.

MATERIALS AND METHODS

Patients

Onehundred patientswith IgA nephropathy who were admitted
to our hospital during the period from 1982 to 1993 were
included in the study. Their clinical data were complete and
pathological diagnoses were confirmed by light microscopy
and immunofluorescence examination (fresh renal tissue was
used for immunofluorescence). The criteria for patients
selection were no prior history of jaundice or liver disease, no
previous history of blood transfusion, normal liver functions,
no history of intravenous drug addiction, absence of
cryoglobulinemia, and no clinical and laboratory evidences of
secondary renal lesions such as lupus nephritis, Henoch-
Schonlein purpuraglomerulonephritis. All the patients received
the following laboratory tests of urinalysis, serum creatinine
and blood urea concentration, proteinuria, creatinine clearance
at varying intervals during the study period. None had liver
biopsies. Five patients without any HBV infection markersin
serum or renal tissue were used as control. Thefollowing serial
investigations were performed.

Serologic tests for HBV markers

Testsfor HBV antigens and antibodies were performed before
renal biopsy and regularly thereafter. Double antibody
sandwich ELISA was used for detecting HBsAg and HBeAg,
while double antigen EL1SA was used for detecting anti-HBs
and antibody competitive ELISA for detecting anti-HBe and
anti-HBc. The kits of the test reagents were purchased from
Shanghai Medical Laboratory.

Immunohistochemistry
The biopsy tissue was cut into three to four pieces. One piece
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wasfixed in 95 % ethanol and processed for 4 mm thick paraffin
sections, which were stained by hematoxylin and eosin (HE)
and periodic acid silver methanamine (PASM). The second
piece was embedded in OCT compound (Miles Inc., Elkhart
Inc., USA), and cut into 5 mm thick sectionsfor detecting 1gG,
IgA, IgM and C; with direct immunofluorescence. Therelevant
antibodies were labelled with fluorescein (FITC) (Dako
Corporation, Santa Barbara, CA, USA). The third piece was
prefixed with 0.25 % glutaldehyde and postfixed with 1 %
osmium and cut into ultrathin sectionsby conventional methods
for electron microscopic observation. The fourth part was
freshly preserved at -70 ‘C for Southern blot analysis.

Detection of HBVAg in renal tissue

The immunohistochemistry method was used mainly to detect
the distribution of immunoglobulin, HBsAg, HBcAg, and
HBeAg. The 4 mm thick tissue sections were digested with
0.05 % trypsin for 15 min at 37 “C to expose the epitopes of
HBeAg, HBsAg and HbcAg. The ABC (Avidin-Biotin-
Peroxidase) complex method kit for examining HBeAg and
rabbit-anti-HBcAg in peroxidase-antiperoxidase (PAP)
complex kit were purchased from Dako Company (Dakopatts,
Denmark, U.S.A.). The PAPkit for HBcAg, and horseradish
peroxidase-labelled goat anti-human IgG, I1gA, IgM for
immunofluorescence examination, and other antibodies were
prepared by the Department of Pathology, Shanghai Medical
University. Thefirst antibodies for HBV antigens were goat
anti-HBs, mouse anti-HBe and rabbit anti-HBcAg,
respectively. The specificity of staining for HBV antigenswas
determined by blocking and absorption procedures as
previously described by Lai et al'@. Cross reactivities of anti-
HBV antigen (s) with each other and with immunoglobulins,
complements, and fibrinogen, normal and sclerosed glomerular
tissues from HBSAg-negative controlswere not found. Normal
sheep and rabbit sera were used as negative control.

In situ hybridization
Paraffin fixed 4 mm thick sections were used for in situ
hybridization. The digoxigenin labelled full-length HBY DNA
probe prepared from an HBV plasmid clone of pBR322 and
labelled with digoxigenin by random labelling and detection
kit*? were provided by Beijing Hepatitis Research I nstitute.
The main procedures of in situ hybridization were as follows:
(1) Paraffin fixed sections were dewaxed by conventional
methods and digested with proteinase K (Sigma,0.5 mg/ml in
TrissHCL,0.01 mol/L pH 7.2) at 37 “C for 15 min and washed
in 0.2 % glycine/0.01 % phosphate buffered saline (PBS) at
pH 7.4. (2) The sections were fixed in 4 % paraformaldehyde
at room temperature for 10 min. (3) The sections were then
treated with 0.2 % acetic anhydride/triethanolamine (0.1 mol/L
pH 8.0) at RT for 10 min. (4) The sections were treated with
prehybridized medium (5xstandard saline citrate (SSC)/0.1 %
N-lauroylsarcosine/0.02 % sodium dodecylsulfate (SDS)/0.1 %
blocking solution of BK) at room temperature for 15 min (5)
Digoxigeninlabelled HBV DNA probe was added (400 ng/mL),
denatured at 100 °C for 10 min, hybridized at 60 C for 16-20
h and washed in 2xSSC, 0.2xSSC, 0.1xSSC and 0.1 % Tween
20/buffer 1 (according to BK) sequentially, (6) Then it was
pretreated with 5 % normal sheep serum/3 % bovine serum
albumin (BSA) at room temperature for 20 min. (7) Sheep
anti-digoxigenin labelled with alkaline phosphatase was added
(BK) at 37 °C for 2 h, then washed in 0.1 % Tween 20/buffer
[l (according to BK). (8) it was then visualized by nitroblue
tetrazolium salt™e©)/5-bromo-4-chloro-3 indolyphosphate
koluidium salt (BCIP;BK).

Examination of in situ hybridization was retrospectively
performed within several days by the same person. The
specificity of in situ hybridization was confirmed by the

negative controls. For example, the specific HBV DNA-
digoxigenin probe was omitted, pBR328 DNA- digoxigenin
probe was used (BK) instead of the HBV DNA- digoxigenin
probe, DNase (Sigma, Chemical Co., St Louis, MO, USA
100 ug/mL) was digested.

Southern blot analysis

The fresh specimens preserved at -70 C were processed for
the detection of renal HBV DNA by Southern blot analysis.
The *P(a)-dCTPlabelled HBV DNA probe and the procedures
used were the same as reported previously! &7,

RESULTS

Serologic findings

Of the 100 patientsin this study, 52 were males and 48 were
females, (ranging 18-62 years, average 32.8 years). Eighteen
patients were found to be HBsAg positive in their sera. Serum
HBeAg was detected in four patients. Positive anti-HBe,
HBcAb and anti-HBs were found in 7, 13, and 1 patients,
respectively.

Detection of HBVAg in renal tissue

Detectable rate of HBAg (HBsAg, HBcAg and HBeAg) in
glomeruli and renal tubules by immunohistochemistry was
31 % (31/100). The glomerular distribution of positive HBAg
in 31 cases was as follows. Twenty cases were HBAg positive
intheglomeruli, including HBsAg in 10 (32.26 %), and HBCcAg
in 10 (32.26 %). In addition, HBcAg was deposited in tubular
epithelial cells (14 cases, 45.16 %) and renal interstitia (2
cases, 6.45 %). Three out of 20 caseswere found to be HBeAg
positivein glomerular cells (15 %). The distribution of HBAg
in glomeruli varied either in capillary loops or in mesangial
region or both. Both HBsAg and HBcAg were located in the
cytoplasm of tubular epithelium. Occasionally HBcAg could
be visualized in the nuclei of tubular cells.

Serologic and clinical findings

Among the 31 patients with positive HBVAg in renal tissues,
eight were found to be HBsSAQ positive in their sera. Serum
HBeAg was detected in one patient, HBeAb was positive in
three patients, HBcAb was positive in seven patients. Clinical
findings showed gross hematuria in 9 cases, microscopic
hematuriain 5 cases, proteinuriain 6 cases, nephrotic syndrome
in 5 cases, chronic renal failurein 2 cases and hypertensionin
4 cases.

Detection of HBV DNA in renal tissue by in situ hybridization
HBV DNA was detected in eight out of the 31 specimens of
rend tissues by in situ hybridization. Among the eight patients,
four were found to be HBSAQ positive in their sera. HBeAg
was detected in one patient, HBeAb was positive in two
patients, HBcAb was positive in four patients and HBsAb was
positivein one patient. HBV Ag was positivein the renal tissue,
HBCcAg was positive in glomerular cells and tubular cellsin 7
and 3 cases respectively. HBsAg was positivein 1 and 4 cases,
respectively. Eight cases were demonstrated to be HBV DNA
positivein tubular epitheliaby in situ hybridization, the positive
ratewas 100 % (Figure 1). The amount of HBV DNA positive
cells varied in different cases. The positive signal of
hybridization was localized within the nucleus. HBV DNA
was detected in glomeruli in 6 out of the 8 specimens, the
positive rate was 75 % (Figure 2).

Detection of HBV DNA in renal tissue by Southern blot
Five out of the 6 specimens with positive HBV DNA in
glomeruli were found to be HBV DNA positive by Southern
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blot analysis, the positive rate was 83.33 %. All of these positive
specimens were identified to be the integrated form of HBV
DNA , and none was identified as non-replicating free form of
HBYV DNA with asingle band of signalsat 3.2 Kb in length.
Theintegrated HBV DNA by Southern blot analysis showed a
high molecular weight single band before digestion, and
revealed irregular multiple bands after ECoRI restrictive
enzyme treatment.

Figure 1 HBV DNA signals detected in nuclei of tubular cells
by in situ hybridization. X200

Figure 2 HBV DNA signals detected in nuclei of glomerular
mesangial cells by in situ hybridization. X400

Relationship of positive HBV infectious markers in sera and
HBAg and HBV DNA in renal tissues
The appearance of HBV infection markersin seraand HBAg
and HBV DNA in renal tissues of the 8 cases of IgAN isshown
in Table 1.

Neither HBAg nor HBV DNA was found in the sera or
renal tissuesin the five control cases of IgA nephropathy.

DISCUSSION
IgA nephropathy has been confirmed to be an immune
complex-mediated glomerulonephritis defined morphologically
by mesangial deposition of I1gA, but the etiology is still
uncertain®1, Theetiologic roleof HBV antigenemiaand HBV
antigen deposition in IgA nephropathy remains speculative. It
most likely involved mesangial and subendothelial trapping
of circulating immune complexes (Cl Cs), and the observations
that preformed CICs primarily resulted in mesangial and
subendothelial deposits supported this mechanism!?=%,
The possible role of HBV antigens was highly suspected
especially in endemic areas of HBV infection such as in
Southeastern Asiad**?7, Many efforts have been contributed to
this field*®15172521 yet the data are scattered and incomplete
because of the difficulty in obtaining tissue specimens,
complicated clinical settings, and less specific and sensitive
detection techniques. Lai et al'*¥ reported HBs antigenemia
was detected in 21 out of 122 patients (17.2 %), which was
significantly higher than the prevalence of HBSAg carriers
in the general population (P<0.01). Humoral immune
responsestriggered by HBAg-HBADb immune complexeswere
traditionally regarded as the mechanism of tissue injury
resulting in HBV-glomerulonephritis (GN). HBsAg, HBcAg
and HBeAg with immunoglobulins and complement deposits
in the glomeruli of HBV-GN have been demonstrated in
many investigations*#, |t remains perplexing why some
chronic HBsA(g carriers develop IgAN whereas some develop
membranous glomerul onephritis (MGN) or mesangiocapillary
glomerulonephritis (MCGN). This could well be related to
HBV antigens aswell asthe size and charge properties of HBV
antigens and their antibodies. The nephrogenicity of the three
different kinds of HBAg was therefore suggested. Takekosh',
1t0!®, Hirose®, and Zhang!*® emphasized that the molecular
weight of HBeAg was the smallest (1x10°), enabling it to pass
through the glomerular basement membrane and to result in
the formation of subepithelial dense deposits by microscopy.
Thisisthe well known morphologic characteristics of MGN.
Local formation of antigen and antibody complexes has been
well established to induce diffuse subepithelial immune
depositsand proteinuriacharacteristic of HBV-MGN. Therefore,
HBeAg is considered to be nephrogenic for MGNI58191, |n
contrast, the large size of HBsA Q47913152527 gnd anionic
nature of IgAN[?"2°3% fayor the mesangial localization of
HBsAg-anti-HBs complexes in HBV-IgAN. However, high
frequencies of HBsAg (3x10°) and HBcAg (8x10°) were also
detected in the capillary loops of glomeruli of MGN by other
investigators!617202534

Glomerular detection of HBV DNA has been reported in
the kidneys of chronic HBsAg carriers with different
glomerulonephritig 23 yet the consistency of these findings

Table 1 Detection results of HBV infection markers in sera and HBAg and HBV DNA in renal tissues in 8 cases of IgA nephropathy

Serum HBVmarkers Renal HBAg Renal HBVY DNA
Case Age  Sex Course HBAg HBAb T G ISH Southern blot
HBsAg HBeAg HBsAb HBeAb HBcAb HBsAg HBcAg HBsAg HBcAg T G
1 30 F 4a + - - - + - + + + + +
2 32 M 8m + - - - - - + + + +
3 35 M 2a - - - - - - + + + +
4 38 M 13a + - - + + - + + + + +
5 35 F 5a - - + - - + + - -
6 36 F 7m + - - - + + + + + + +
7 32 M 2m - - - + - - + - -
8 26 M 6a - - - - + - + + + + +

F, female. M, male. d, day. m, month. a, year. T, tubules. G, glomeruli. ISH, in situ hybridization. +, positive. -, negative.
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remains controversial, since some investigators have been
unable to detect similar findingsin chronic HBV carrierswith
coexisting membranous nephropathy!®. This issue is of
importance in understanding the pathogenesis of HBV -related
glomerulonephritis. Therefore, with the help of in situ
hybridization (ISH) and Southern blot analysisfor HBV DNA,
and highly sensitive and specific biological techniques, we
found evidence for the presence of viral transcription in
glomerular cellsand rena tubular epithelia, which supported
an etiological role of HBV in some chronic HBsAg carriers
who developed coexisting glomerulonephritigi6.1923.2426.27
Thereafter, the question of whether the existence of HBV DNA
in renal tissue of glomerulonephritisis ageneral phenomenon
and what role HBV DNA plays in the pathogenesis of renal
tissue injury has been raised. In this serial investigation of 8
cases of IgAN, we found that HBV DNA detectable rate by in
situ hybridization was 100 %. The positive frequencies were
relevant to HBV antigenaemia and the detectable renal HBAg
by immunohistochemistry. Since the presence of HBCAg in
glomeruli might be not only from HBV DNA positive
glomerular cells but also from circulation, the detectable rate
of HBcAgin glomeruli hasaclose correlation with serum HBV
antigenaemiaand HBV DNA both in serum and renal tissue.
The presence of HBcAg and HBV DNA in tubular epithelia
might indicate HBV replication in epithelial cells, which were
consistent with other studies in transgenic mice revealing the
expression of viral genome of HBcAg or HBeAg only in
epithelial cells®, In our study, 5 out of 6 patients with
positive HBV DNA by in situ hybridization were HBV DNA
positive by Southern blot analysis, all of them were integrated
form. Since the number and molecular weight of the bands of
HBV DNA signas of integrated form varied, it was suggested
that HBV DNA integration was random. The infected cells
with free form of HBV DNA, consisting of full genome of
HBV, might theoretically express HBAg. However, if only
somefragments of HBV DNA integrated into the chromosomes
of the host cells randomly, whether the cells expressed HBAg
would depend on whether the integrated part was consisted of
certain intact HBAg genomes and their matched promotors as
the elements of franking sequence of HBV DNA. Therefore,
the kidney might carry dormant HBV DNA after HBV
infection'*%227 (as found in the liver) or expressed HBAg to
trigger immune reaction and result in tissue injury, which
might be mediated by HBAg-HBAb immune complexes
together with complements. Meanwhile, another possibility
arises that HBV infected renal cells with the target HBCAg
expression might activate T lymphocytes the relevant
lymphokines to result in increased permeability of glomerular
epithelial cellsand glomerular basement membrane (nephrotic
syndrome) or proliferation of glomerular cells (proliferative
glomerulonephritis or IgAN).

Immune regul ation defect was hypothesized to play akey
rolein the pathogenesis of IgA nephropathy?. Immune system
disorder seemed to be related with secondary infections such
asHBV infection or activation of HBV infection“>#2, In IgA
nephropathy patients, the spectrum of antibodies could be
extended from both fixed and circulating endogenous
antigens®. Studiesof T lymphocytes suggested that increased
T help (CD4) lymphocytes and decreased T suppresser (CD8)
lymphocytes occurred with exacerbation of the disease, but
overproduction of IgA was probably the consequence of the
involvement of both T and B lymphocytes. Thismight provide
some clue to the elevated serum concentration of 1gA in our
patients. However, whether clearance impairment of 1gA
immune complexes in hepatic and splenic phagocytic system
or elevated levelsof ClCsinvolvein the pathogenesis of IgAN
are yet to be determined.

Wefound that HBAg in renal biopsy specimenswasmainly

glomerular and renal tubular HBsAg and HBcAg. They are
large molecular weight antigens forming CIC after binding to
appropriate antibodies. It is believed that HBSAQg preferentially
depositesin mesangia region and subendothelia cells, while
HBeAg asapart of viral nucleoprotein isexpected to be capable
of inducing membranous nephropathy by preferentially
depositing along capillary walls. Since HBV DNA genome
was detected in glomerular mesangium of patients with HBV
associated glomerulonephritig?, the possibility of immune
complex formation in situ couldnot be excluded. It is
noteworthy that, although many previous studies described the
predominant deposition of HBV in glomeruli similar to ours,
HBV DNA (ISH) was confirmed to exist extensively in
glomeruli, renal tubules, interstitium and capsule?®!. This
phenomenon could be attributed to the sensitive and specific
techniques employed. Lai et al noticed that HBV DNA was
found mainly in cytoplasm of proximal tubular epithelia but
not in glomerular cells§?!. Zhang had the similar finding!#.
Whether HBV DNA in renal tubules represents endocytosis
of HBV DNA in urinary filtrates or the direct invasion of HBV
needs further study. In addition, mesangial IgA deposition was
possibly resulted from the structural immunological or
physicochemical abnormality in IgA nephropathy'®!, Recently
Zhang et al examined T cell subsetsinfiltration in interstitia
of HBV-GN by immunohistochemistry with monoclonal
antibodies against CD3, CD4 and CD8, and found that there
were certain relationships between the expression of HBcAg
in tubular epithelial cells and the amount of phenotypes of
infiltrated T cellsin interstitia®. There is a possibility that
such areationship might beinvolved in the frequent occurrence
of tubular atrophy with prominent intergtitial inflammation and
persistent clinical course in some HBV-GN patients.

Our investigation by both in situ hybridization and Southern
blot analysis revealed that the presence of HBV DNA in renal
tissues of IgAN patients with coexisting HBV antigenaemia
appeared to be a general phenomenon among IgAN patients
in Shanghai, China. Evidences showed that the renal tissue
was infected with HBV, HBAg deposited in glomeruli was
not only from circulation but also from infected glomerular
cells. However, this study did not provide conclusive evidences
for the hypothesis. It is suggested that cellular immune
mechanism might be involved in the pathogenesis of HBV -
GN in addition to humoral immune injury. These concepts
might better our understanding of the pathogenesis of HBV
related IgAN both theoretically and clinically.

In conclusion, our findings indicate that the host tissue
tropism of HBV is not limited to hepatocytes, and active viral
transcriptionis present in glomerular cellsand tubular epithelia.
Hepatitis B virus might be the etiol ogic agent of some chronic
HBsAg carriers with coexisting IgA nephropathy. Thereisa
relationship between HBV infection and IgAN. In addition to
humoral immune injury mediated by HBAg-HBAb immune
complexes, cellular mechanism mediated by HBV originating
from renal cells in situ might also be involved in the
pathogenesis of IgAN.

REFERENCES

1  Combes B, Shorey J, Barrera A, Stastny P, Eigenbrodt EH, Hull
AR, Carter NW. Glomerulonephritis with deposition of Austra-
lia antigen-antibody complexes in glomerular basement
membrane. Lancet 1971; 2: 234-237

2 Knieser MR, Jenis EH, Lowenthal DT, Bancroft WH, Burns W,
Shalhoub R. Pathogenesis of renal disease associated with viral
hepatitis. Arch Pathol 1974; 97: 193-200

3 Brzosko WJ, Krawczynski K, Nazarewicz T, Morzycka M,
Nowoslawski A. Glomerulonephritis associated with hepatitis-
B surface antigen immune complexes in children. Lancet 1974; 2:
477-482



2008 ISSN 1007-9327

CN 14-1219/ R World J Gastroenterol

September 15, 2003 Volume 9 Number 9

10

11

12

13

14

15

16

17

18

19

20

21

Nagy J, Bajtai G, Brasch H, Sule T, Ambrus M, Deak G, Hamori
A. The role of hepatitis B surface antigen in the pathogenesis of
glomerulopathies. Clin Nephrol 1979; 12: 109-116

Takekoshi Y, Tanaka M, Miyakawa Y, Yoshizawa H, Takahashi
K, Mayumi M. Free “small” and IgG-associated “large” hepatitis
B e antigen in the serum and glomerular capillary walls of two
patients with membranous glomerulonephritis. N Eng J Med 1979;
300: 814-819

Ito H, Hattori S, Matusda |, Amamiya E, Hajikano H, Yoshizawa
H, Miyakawa Y, Mayumi M. Hepatitis B e antigen-mediated
membranous glomerulonephritis. Correlation of ultrastructural
changes with HBeAg in the serum and glomeruli. Lab Invest 1981;
44: 214-220

Furuse A, Hattori S, Terashima T, Karashima S, Matsuda I. Cir-
culating immune complex in glomerulonephropathy associated
with hepatitis B virus infection. Nephron 1982; 31: 212-218
Hirose H, Udo K, Kojima M, Takahashi Y, Miyakawa Y,
Miyamoto K, Yoshizawa H, Mayumi M. Deposition of hepatitis
B e antigen in membranous glomerulonephritis: identification
by F(ab?”) 2 fragments of monoclonal antibody. Kidney Int 1984;
26: 338-341

Zhang YE, Guo MY, Yin JF, Wong NP, Zhang XR, Wang YX, Qiu
CL. Immunopathological study of hepatitis B virus immune com-
plex glomerulonephritis. Zhonghua Shensangbing Zazhi 1986; 2:
127-130

Takeda S, Kida H, Katagiri M, Yokoyama H, Abe T, Hattori H.
Characteristics of glomerular lesions in hepatitis virus infection.
Am J Kidney Dis 1988; 11: 57-62

Lai KN, Lai FM, Chan KW, Chow CB, Tong KL, Vallance-Owen
J. The clinico-pathologic features of hepatitis B virus-associated
glomerulonephritis. Q J Med 1987; 63: 323-333

Ishihara T, Akamatsu A, Takahashi M, Yamashita Y, Yokota T,
Nagasawa T, Gondo T, Kawano H, Kawamura S, Uchino F. Ul-
trastructure of kidney from three patients with HBeAg-associ-
ated nephropathy with special reference to virus-like particles in
the glomerular tufts. Acta Pathol Jpn 1988; 38: 339-350

Lai KN, Lai FM, Tam JS, Vallance-Owen J. Strong association
between IgA nephropathy and hepatitis B surface antigenemia
in endemic areas. Clin Nephrol 1988; 29: 229-234

Thyagarajan SP, Thirunalasundari T, Subramanian S,
Panchanadam M, Nammalwar BR, Prabha V, Vijayakumar,
Jayaraman M. Serum and tissue positivity for hepatitis B virus
markers in histopathologically proven glomerulonephropathies.
J Med Microbiol 1989; 29: 243-249

Zhang YE, Guo MY, Ying YY. Further study on the immunopa-
thology of hepatitis B virus associated glomerulonephritis.
Zhonghua Neike Zazhi 1990; 29: 526-529

Zhou WZ, Zhang WL, Geng L. Glomerulonephropathy associ-
ated with hepatitis B virus (HBV) infection. Zhonghua Neike Zazhi
1990; 29: 530-533

Johnson RJ, Couser WG. Hepatitis B infection and renal disease:
clinical, immunopathogenetic and therapeutic considerations.
Kidney Int 1990; 37: 663-676

Fang LJ, GuoYQ, Zhang YE, Gu JR, Jiang HQ. The study on HBV
DNA state in renal tissue of children HBV associated
glomerulonephritis. Zhonghua Shenzangbing Zazhi 1992; 8: 65-67
Fang LJ, Shen FY, Guo YQ, Wu ZL, Lu FM, Zhang YE, Guo MY,
Zhang XR. Hepatitis B virus associated nephritis in adults and
children. Zhonghua Chuanran Bingxue Zazhi 1996; 14: 92-95

Lin CY. Hepatitis B virus deoxyribonucleic acid in kidney cells
probably leading to viral pathogenesis among hepatitis B virus
associated membranous nephropathy patients. Nephron 1993; 63:
58-64

Yan HP, Lang ZW, Huang DZ. Preparation of digoxigenin la-
belled probe and detection of HBV DNA in liver and extrahe-
patic tissue with in situ hybridization. Zhonghua Neike Zazhi 1994;
33:168-171

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

Zhang YE, Fang LJ, Ma XL, Guo MY, Du WD, Zhai WR, Wu ZL,
Lin SY, Gu JR. Hepatitis B virus infection and pathogenesis of
glomerulonephritis. Zhonghua Binglixue Zazhi 1995; 24: 341-344
Zhang YE, Ma XL, Fang LJ, Lin SY, Wu ZL, Gu JR. The exist-
ence and significance of hepatitis B virus DNA in
glomerulonephritis. Nephrology 1996; 2: 119-125

Lai KN, Ho RT, Tam JS, Lai FM. Detection of hepatitis B virus
DNA and RNA in kidneys of HBV related glomerulonephritis. Kid-
ney Int 1996; 50: 1965-1977

Magil A. IgA nephropathy and membranous nephropathy as-
sociated with hepatitis B surface antigenemia. Hum Pathol 1988;
19: 615

Ma XL, Zhang XR, Du WD, Zhu TF, Zhao ZH, Zhang YE. Detec-
tion of HBV DNA and HBAg in renal tissue of IgA nephropathy
by using double staining technology. Shanghai Yile Daxue Xuebao
1997; 24: 293-294

Wang NS, Wu ZL, Zhang YE, Liao LT, Guo MY. Is there rela-
tionship between IgA nephropathy (IgAN) and hepatitis B virus
(HBV)? Zhonghua Shenzangbing Zazhi 1996; 12: 276-278

He XY, Fang LJ, Zhang YE, Sheng FY, Zhang XR, Guo MY. In
situ hybridization of hepatitis B DNA in hepatitis B associated
glomerulonephritis. Pediatr Nephrol 1998; 12: 117-120

Endo Y, Kanbayashi H. Etiology of IgA nephropathy syndrome.
Pathol Int 1994; 44: 1-13

Galla JH. IgA nephropathy. Kidney Int 1995; 47: 377-387

LiL, Li LS, Chen HP, Zhou HZ, Ji DX, Tang Z, Yu YS, Bai XY,
Zhou H, Zhang JH. Primary glomerulonephritis in China: Analy-
sis of 1001 cases. Chin Med J 1989; 102: 159-164

Yan HP, Lang ZW, Huang DZ. Preparation of digoxigenin la-
belled probe and detection of HBV DNA in liver and extrahe-
patic tissue with in situ hybridization. Zhonghua Neike Zazhi 1994;
33:168-171

Gauthier VJ, Striker GE, Mannik M. Glomerular localization of
preformed immune complexes prepared with anionic antibod-
ies or with cationic antigens. Lab Invest 1984; 50: 636-644

Li CY. Treatment of hepatitis B virus-associated membranous
nephropathy with recombined alpha-interferon. Kidney Int 1995;
47:225-230

Dejean A, Lugassy C, Zafrani S, Tiollais P, Brechot C. Detection
of hepatitis B virus DNA in pancreas, kidney, and skin of two
human carriers of the virus. J Gen Virol 1984; 65(Pt 3): 651-655
Yu YP, Wang HY, Chen ML. An in situ hybridization and immu-
nofluorescent double staining study on the pathogenesis of HBV
in kidney disease. Zhonghua Neike Zazhi 1990; 29: 538-540

Lai KN, Tam JS, Lin HJ, Lai FM. The therapeutic dilemma of the
usage of corticosteroid in patients with membranous nephropa-
thy and persistent hepatitis B virus surface antigenemia. Neph-
ron 1990; 54: 12-17

Farza H, Hadchouel M, Scotto J, Tiollais P, Babinet C, Pourcel C.
Replication and gene expression of hepatitis B virus in a
transgenic mouse that contains the complete viral genome. J Virol
1988; 62: 4144-4152

Araki K, Miyazaki J, Hino O, Tomita N, Chisaka O, Matsubara K,
Yamamura K. Expression and replication of hepatitis B virus ge-
nome in transgenic mice. Proc Natl Acad Sci U S A 1989; 86: 207-211
Nolasco FE, Cameron JS, Hartley B, Coelho A, Hildreth GR.
Intraglomerular T cells and monocytes in nephritis: study with
monoclonal antibodies. Kidney Int 1987; 31: 1160-1166
Mondelli M, Vergani GM, Alberti A, Vergani D, Portmann B,
Eddleston AL, Williams R. Specificity of T lymphocyte cytotox-
icity to autologous hepatocytes in chronic hepatitis B virus
infection: evidence that Tcells are directed against HBV core an-
tigen expressed on hepatocytes. J Immunol 1982; 129: 2773-2778
Yoakum GH, Korba BE, Lechner JF, Tokiwa T, Gazdar AF, Seeley
T, Siegel M, Leeman L, AutrupH, Harris CC. High-frequency
transfection and cytopathology of the hepatitis B virus core anti-
gen gene in human cells. Science 1983; 28: 385-389

Edited by Zhu LH and Wang XL



