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SUMMARY : Immune mechanisms, especially immune complex deposition within glomeruli, have an '
important role in the pathogenesis of most cases of glomerulopathies. One of the most common triggering
| factors of immune reactions in the host is viruses. Since viral infections are associated with some degree of
immune complex formation, they have been implicated in the pathogenesis of glomerular injuries. It has
been shown that a virus can induce both specific antibody formation aganist the components of virus itself
as in the case of hepatitis B virus, and autoantibody to the host components due 1o molecular mimicry with -
viral antigens or structural alterations induced by virus, which is the case in Epstein Barr virus infections.
Apart from immune complex formation, viruses can also lead to glomerular disease either by stimulating
other immunologic reactions (such as activation of cytokines or cell adhesion molecules) or by direct cyto-
pathic effect on the host cells which explains, at least partially, glomerular lesions associated with human
inmunodefficiency virus infection. It appears that histopathological renal invovement is Jairly common .
during the course of viral infections, although clinically apparent renal disease is rare.
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be involved in these pathologies, antibody-media-
ted glomerular injury is the most important mecha-
nism. There are two forms of antibody-mediated

INTRODUCTION

After Combes and associates demonstrated the

deposition of hepatitis B surlace antigen (HBsAg)
and anti HBs along the glomerular capillary base-
ment membrane in a patient with acute hepatitis B
virus (HBV) infection and membranous nephro-
pathy in 1971 (1, 2), and thus recognized the patho-
genetic association between HBV infection and
glomerulonephritis, there have been increasing in-
terest on the ctiologic and pathogenetic roles of vi-
ruses in glomerular discases.

It is known that immunc mechanisms play roles

in the pathogenesis of most cases of the glomerulo-
pathies. Although other immune mechanisms may

glomerular injury : In situ immune complex (IC)
formation and deposition of the circulating immu-
ne complexes within the glomeruli. In the former,
antibodies directly react with the host antigens
(e.g., antigens localized within the glomerular ba-
sement membrane) or the exogenous antigens bo-
und to glomerular structures (e.g., virus-specitic
antigens). But these type of reactions are responsib-
le for a very small part of glomerulopathies in hu-
mans. Glomerulopathies related to circulating ICs
are due to the trapping of ICs within the glomeruli
and activation of the complement system. These
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ICs may contain such antigens as bacterial pro-
ducts. virus specific antigens. tumor associated an-
ligens cte. (3).

Circulating 1Cs are Tormed to some extent du-
ring almost all acute and chronic viral infections
(4). Although viral infections are so common in hu-
mans. overt glomerular injury in association with
these infections are seen rarely. This discordance
may be explained as follows @) Genelie structure
ol the host (especially major histocompatibility
anigens arc important: for example HBV infection
tends o follow a chronic course in individuals
carrying HLA-DR3 antigen and unresponsiveness
to HBV vaccine is more common in these cases (5))
and associated events (complement activation.
cytokine production ete.) play roles in the develop-
ment of glomerutar injury. by Overt glomerular di-
scase develops inonly afraction of the patients with
morphologic glomerular injury. ¢) 1C formation
and renal discase development is facilitated by
persistance of the viral inlection (1Cs deposited in
Kidney are cleared by monocytes and mesangial
cells and thus inflanmmatory changes subside. such
as seen in poststreptococcal glomerulonephritis
cases. However, il a continuous antigen supply is
provided. then continuous IC formation. deposition
and progressive glomerular injury may develop
(3)).

Glomerular injury mechanisms scen during the
course of viral infections are summarized in Fig 1.

The following criteria must be futfilled to prove
that & particular glomerulopathy is caused by chro-
nic viral infection (1) 1) The same pathology can
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Fig - 12 Glomerular injury mechanisms in viral discases.
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be produced in experimental animals infected with
that virus. 2) Virus specific antigen (s) should be de-
monstrated in the glomerulus. 3) The pathology
should disappear with eradication of the virus. Un-
fortunately. there 1s not yet a satislactory rescarch
report of glomerulonephritis produced in experi-
mental animals, Furthermore, since renal biopsy
can not be performed in patients with clinical remis-
sion because of ethical rules, complete disappea-
rance of the pathology with viral eradication is not
casily demonstrated. So. al present, diagnosis of vi-
rus retated glomerulanephritis depends on the de-
monstration of virus specific antigen (s) in the glo-
meruli.

For a virus to be implicated as the cause of glo-
merular injury due to circulating ICs. the following
criterias should be included (4) 1 1) Demonstration
of immunoglobulin deposits in glomeruli by immu-
nofluorescnece microscopy and electron dense de-
posits in the glomerular capilleries or mesangium
by clectron microscopy. 2) Demonstration ol viral
antigens in the same distribution as the immunoglo-
hulin deposits by immunolluorescence or immuno-
peroxidase. 3) Detection of ICs containing viral an-
tigen and its specilic antibody (preferably of the sa-
me type as the deposited immunoglobulin).

Table | summarizes some ot the viruses imipli-
ceted in the pathogenesis of glomerular lesions as-
sociated with these viruses.

In chronic HBV infection ICs containing viral
antigens are formed in the circulation. deposit in
glomeruli and provoke glomerulonephritis. Thus. 1t
is a prototypic example of viral induced nmune
complex disease (4). Researches up 1o date showed
that during the course of chronic HBV infection sc-
veral distinet glomerular pathology types may be
scen and in a particular pathology there is depositi-
on of a particular HBV antigen within glomeruli.
This is because of the different molecular weights
of the different HBV antigens. Whercas HBs Ag
and HBcAg have a molecular weight of over 2 billi-
ons. HBeAg has two torms with molecular weights
ol 19.000 and 300.000. It was shown experimen-
tally by immunization of rabbits with bovine serum
albumin that small ICs were deposited on the epit-
helial stde of the glomerular basement membranc,
whereas the larger ICs were deposited mainly in the
mesangium. Thus, this can explain why we sce
HBeAg in membranous nephropathy and HBsAy
in proliferative or mesangiocapillary glomerulo-
nephritis.



Virus Associated renal pathology Clinical Teatures
Membranous nephropathy Clinical hepatic disease may not be
Membranoproliferative GN obvious
HBV [gA nephropathy
Mesangioproliferative GN Usually improves with seroconversion (o
Focal GS anti-HBe
Polyarteritis nodosa
Minimal change discase
HCV Membranoproliferative GN Always accompanied with advanced liver discase

Focal GS

HIV Interstital nepritis
Mesengial hyperplasia
Minimal change discase

Usually late lindings of the discase
Nephropathy incidence is 7.7 %

Abnormal urinalysis (most commonly proteinuria)
is Tound in 40-60 %

EBV [eA nephropathy
HSV
CMV

Auwtoantibody induction due to molecular mimicry

Hantavirus Hemorrhagic fever with renal

syndrome

Acute viral infection
Predominant tubular pathology

Glomerular injury is rare

Table 1 Some ol the viruses mentioned in the text and associated renal fesions (HBY 2 Hepatitis B virus, HCV : Hepatits C virus. HIV ;
Human immunodefticiency virus, EBV 1 Ebstein Barr virus, CMY : Cytomegalovirus. HSV : Herpes simplex virus, GN @ Glomeru-

lonephritis. GS @ Glomerulosclerosis),

The best recognized glomerulopathy associated
with chonic HBV infection is membranous nephro-
pathy (HBV-MN) (1). HBeAg is the most impor-
tant antigen which plays role in the development ol
HBV-MN (6). In children. HBV related glomerulo-
pathy is almost always this type. Other HBV related
glomerulopathies are rare in children (1), In pediat-
ric population HBV-MN is usually suspected by ro-
utine urine and scrologic screening. since they are
generally asymptomatic. But HBV-MN may pre-
sent as a nephrotic syndrome mimicing minimal
change discase with a a relapsing course. In this cli-
nical form. while there is a 30 10 60 % spontancous
regression rate within one year. proteinuria persists
in the rest. Remission of proteinuria is gencrally as-
sociated with scroconversion Lo anti-HBe. Close
correlation between the decrement in serum HBe-
Aglevel and tmprovement of proteinuria suggests
that HBV glomerutonephritis is the result of persis-
tent antigen supply originating from active viral

replication in the liver (6). But. in one report. it is
stated that onty serum HBeAg status in persistant
HBsAg carriers is not correlated with the remission
rate and the remission is seen usually belore HBe-
Ag-antiHBe scroconversion develops (7). These
results imply that there may be some factors, other
than HBeAg. playing roles in the pathognesis of
HBV membranous nephropathy. We have also ex-
perience corcerning an eight year old boy with anti-
HBc antihody who had histopathologically proven
HBYV related membranous nephropathy (8).

Other forms of glomerulopathics that may be
scen in chronic HBV infection are mesangiocapil-
tury glomerulonephritis. mesangioproliferative
glomerulonephritis with predominant mesangial
IeA deposits. focal glomerulosclerosis. and polvar-
teritis nodosa (PAN). All these pathologies are mo-
re common in adults (1).

Chronic HCV infection has also found to be re-
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lated 1o cryoglobulinemia and MPGN (9, 10). Im-
mune complex nephritis seen in these patients may
be related to the formation and deposition of immu-
ne complexes containing HCV, anti-HCV 1gG and
IeM rheumatoid lactors. Advanced liver disease
has been reported in all the patients with HCV-
MPGN.

In some viral infections, since viral antigens
may share amino acid sequences with host tissue
antigens, autoantibodies may be stimulated by mo-
lecular mimicry as in the case of Ebstein Barr virus
(EBV), HBV and polio virus infections. Apart from
EBV, other herpes group of viruses, namely cyto-
megalovirus and herpes simplex virus, have also
been implicated in the pathogencsis of glomerular
lesions of TgA mephropathy (11). Another clinical
example of this mechanism is Kawasaki discase.
This possibly viral disease has been found tobe as-
sociated with auto endothelial antibody and auto
antineutrophil cytoplasmic antibody and both of
these antibodics have been implicated in the patho-
genesis of vasculitis and renal disease (4). Hantavi-
rus, etiologic agent of hemorrhagic fever with renal
syndrome, has been suggested (o cause renal disea-
se due predominantly to the tubular dilatation and
interstitial cdema and rarely to the glomerular in-
jury (12).

Renal pathology in Human immunodeliciency
virus (HIV) infection is due to the direct viral inva-
sion of and cytopathic effect on the glomerular and
tubular cells (4). Although the incidence of nephro-
pathy is 7.7% in patients with acquired immunode-
ficiency syndrome (AIDS), 40-60 % of patients ha-
ve abnormal urinalysis, mostly persistent proteinu-
ria. Focal glomerulosclerosis and tubular interstiti-
al nephritis arc seen pathologically., Mesangial
hyperplasia, focal necrotizing glomerulonephritis
and minimal change discase have also been repor-
ted. Although dircct tubular invasion has been imp-
licated as the pathogenetic mechanism due to the
finding of HIV nucleic acid in tubular cells on bi-
opsy specimens, some autho.s suggest that circula-
ting immune complexcs are responsible for this pat-
hology. During the course of HIV infection, pati-
ents may also have proximal and/or distal renal tu-
bular acidosis (13).

In summary, it is considered that during the co-
urse o' many acute and chronic viral infections the-
re seems to be much more common subclinical glo-
merular and/or tubular injury than the clinically ap-
parent cascs and this injury is related primarily o
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the various immunologic injury mechanisms initia-
ted by the virus itsclf. But, genctic structure of the

&

host and the immune system based on this structure
arc also important in the development of clinically
apparent renal discase.
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