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Abstract

Thirty-eight cases of lupus nephritis, all satisfying the American Rheumatism Association criteriafor
diagnosis of systemic lupus erythematosus (SLE), with rena involvement and biopsy were
immunohistochemically studied for theexpression of HLA-DR (DAKO: HLA-DR/alpha, TAL.I B5),
one of the three known families belonging to the class I major histocompatibility complex (MHC),
using a standard streptavidin-biotin-peroxidase method. 20 nephrectomies performed for renal
traumaand tumours constituted the normal controls. Of the lupus nephritis cases, 34 were females
and 4 males. Ethnically, 20 were Chinese, 13 Malay, 4 Indian and 1 of indigenous origin. Their ages
ranged from 16 to 59 years (mean of 31 years). Histologically, 23 expressed World Health
Organisation (WHO) class 1V (diffuse proliferative), 10 WHO class V (diffuse membranous), 4
WHO class IT (pure mesangiopathy) and 1 WHO class III (segmental and focal proliferative)
nephritis. Activity scores ranged between 5 to 19 (mean = 8.6) and chronicity scored between 2 to
7 (mean = 3.2) on astandard scoring system. Similar to other studies, HLA-DR was expressed in
the glomerular capillaries and peritubular capillaries of &l and mesangium, tubules (proximal, distal
and collecting), veins and arterioles of some normal controls. Interestingly, HLA-DR expression
was noted in the arteries of 25% of the normal controls, a finding hitherto not reported. The
frequency of lupus nephritis cases expressing HLA-DR in the various anatomical components did not
differ significantly from the normal controls except that HLA-DR expression in arteries and
arterioles was seen at asignificantly increased frequency (p<0.01) in lupus nephritis. Thisincreased
expression did not correlate with the WHO class, activity or chronicity scores. It therefore appears
that MHC class 11 shows increased expression in the arterial system of lupus nephritis kidneys. The
significance of thisisunclear but could be related to heightened (y-interferon activation which may
be a de novo phenomenon or result of T cell proliferation and activation in SLE.
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INTRODUCTION

The kidney is involved in 90-95% of cases of
systemic lupus erythematosus (SLE)." Hitherto,

in certain autoimmune diseases and have been
implicatedin the pathogenesisof thesediseases.>
¥ There has been limited work in this direction

the pathogenesis of lupus nephritis remains
unresolved athough it is currently thought to be
associated with chronic immune-complex
deposition. In SLE, autoantibodies to self
nucleoproteins, cytoplasmic and plasma
membrane proteins as well as some plasma
proteins have been identified.* However, the
actual mechanism of autoimmune initiation is
still unclear although several factors which
include genetic susceptibilily and oestrogen
stimulation have been postulated.** The major
histocompatibility complex (MHC) class 11
antigens are known to be aberrantly expressed

in lupus nephritis and results from studies on
humans and animal models are scarce and
controversial.*!®  Constituting 25% of the
glomerulonephritides biopsied, lupus nephritis”
is an important entity in Malaysians requiring
more insight into its pathogenesis. An
immunohistochemical study was conducted to
map MHC class I expression in the anatomical
components of lupus nephritis versus normal
kidneys using acommercial monoclonal antibody
to HLA-DR with the objectives of establishing
the patterns of HLA-DR expression in normal
kidneysand kidneys affected by lupus nephritis.
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MATERIALSAND METHODS

Thirty-eight cases of lupus nephritis,
histologically and immunohistochemically
confirmed, were selected for study from the
filesof the Department of Pathology, University
Hospital, KualaLumpur. All thecasessatisfied
the American Rheumatism Association criteria'?
for the diagnosis of SLE and had a minimum of
5 glomeruli in the biopsy. Histological
categorisation was based on the World Health
Organisation (WHO) classification system??
while activity and chronicity were assessed and
scored using a standard scoring system.!* In
addition, 17 nephrectomies performed for
tumours and 3 for traumatic rupture were
retrieved for use as normal controls. In this
group, only cases in which there was normal
kidney surrounding the localised pathology
were selected and a paraffin block containing
the most normal tissue was chosen for
immunostaining.

One 4 pm section was cut from the formalin-
fixed paraffin-embedded tissue block of al the
lupus nephritis cases and controls on to
aminopropyltriethoxysilane (TESPA) coated
dides. The tissue sections were subjected to
two rounds of microwave (Energy Beam
Sciences, Inc., 600 watts, 100% power) antigen
retrieval treatment at 100°C for 10 minutes each
time prior to addition of theprimary monoclonal
anti-human HLA-DR antibody (DAKO: HLA-
DR/alpha, TAL.1B5; dilution 1:100). The
reaction was amplified by a commercial
streptavidin-biotin/horseradish peroxidase kit
(DAKO) and the final reaction product was
visualised via 3,3'-diaminobenzidine
tetrahydrochloride. Positivecontrolscomprising
of sections from a normal lymph node and
negative controls from the same lymph node
stained without the primary antibody were run
with each batch. All caseswereread by 2 renal
pathologists separately. Theresultswerecharted
for HLA-DR expression by anatomical
component of both lupus nephritis cases and
controls. Immunopositivity was only accepted
in the presence of unequivoca staining and
when both pathol ogists werein agreement to the
findings. Resultswere statistically analysed by
the chi-square test.

RESULTS

Of the 38 lupus nephritis cases, 34 were females
and 4 male. Ethnically, 20 were Chinese, 13
Malay, 4 Indian and 1 of indigenous origin.
Their ages ranged between 16 and 59 years
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with a mean of 31 years. Histologically, 23
expressed Class IV (diffuse proliferative
glomerulonephritis), 10 Class V (diffuse
membranous glomerulonephritis), 4 Class 11
(pure mesangiopathy) and 1 ClassTI (segmental
and focal proliferative glomerulonephritis)
nephritis.  All were active with the activity
scores ranging from 5 to 19 (mean = 8.6) on a
scale of 0to24. Chronicity scored between 2
to 7 (mean = 3.2) on ascale of 0to 12. Table
1 charts the frequency and percentage of lupus
nephritis cases and controls expressing HLA-
DR immunopositivity by anatomical
components. Whilethefull range of anatomical
components were identified in al the normal
controls, distal tubules were identified in only
37, collectingductsin 25, arteriesin 37, arterioles
in 17 and veins in 36 of the lupus nephritis
biopsies. All lupus nephritis biopsies showed
some mononuclear inflammatory interstitial
infiltrate which uniformly expressed HLA-DR.
Expressionin thevascular system involved only
the endothelium, sparing the rest of the vascular
wall in both controls and lupus nephritis. The
glomerular capillaries and the peritubular
capillaries (Fig.1) of al lupus nephritis cases
and controls  expressed HLA-DR
immunopositivity. In contrast, the podocytes
(visceral epithelialcells) of both lupus nephritis
and controls did not express HLA-DR.
Expression in the mesangium, tubules (proximal,
distal and collecting ducts) and veins was seen
in a proportion of lupus nephritis and controls;
thefrequenciesbeing not significantly different
between the two. Conversely, HLA-DR was
morefrequently expressedinthearteries (p<0.01)
(Fig. 2) and arterioles (p<0.01) of lupus nephritis
kidneys compared with the controls. This
increased frequency of expression did not show
any correlation with the WHO class, activity or
chronicity scores of the cases.

DISCUSSION

The major histocompatibility complex located
on the short arm of human chromosome 6
encodesfor at least three classes of antigens. Of
these, class | and II are histocompatibility
antigens best recognised for their involvement
in transplant rejections.  Class | antigens,
especially HLA-A and -B, are ubiquitous and
expressed on virtualy all nucleated cells and
platelets while expression of class II antigens
(HLA-D) aregenerally restricted to cells of the
immune system with certain exceptions. MHC
classII antigens fall into three families, HLA-
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TABLE 1. HLA-DR immunoreactivity in various anatomical components in lupus

nephritis and normal kidneys

Anatomical Lupus nephritis Norma
component No.positive/No.tested (% positive) No.positive/No.tested (% positive)
Glomerulus:

Endothelium 38/38 (100.0)

Mesangium 30/38 (78.9)

Podocyte 0/38 (0)
Tubule:

Proximal 32/38 (84.2)

Distal 20/37 (54.1)

Collecting 4/25 (16.0)
Vesds

Artery 32/37 (86.5)

Arteriole 13/17 (76.5)

Peritub cap* 38/38 (100.0)

Ven 35/36 (97.2)

* Peritubular capillary

DP, -DQ and -DR with HLA-DR currently
having the largest number of recognised
serological specificities.  Although HLA-DR
antigens are polymorphic, this being conferred
by the beta chains, they share a monomorphic
apha-chain to which the monoclonal antibody
DAKO:HLA-DR/alpha, TAL.I1B5 reacts.™
Immunohistochemical detectionusingTAL.1BS
therefore provides a reasonable representation
of MHC class II expression.

As noted in earlier studies,'®'® this study
confirms that HLA-DR is normally expressed
in glomerular and peritubular capillaries,
mesangium, tubules, veins and arterioles.
Podocytes do not express HLA-DR.
Interestingly and unlike the findings of other
workers,'®'® HLA-DR expression was observed
in the arteries of 5 (25%) of the 20 normal
controls. In thelupus nephritisgroup, HLA-DR
expression resembled the controls in being
observed in @l the above stated anatomical
componentsexcept the podocyte. No significant
difference was noted in the frequency of HLA-
DR expression in the glomerular capillaries,
peritubular capillaries, mesangium, tubules and
veins of controls and lupus nephritis cases.
However, HLA-DR expression was observed in
the arteries of 86.5% of lupus nephritis cases
compared to 25% (p<0.01) of controls.
Expression was observed in the arterioles in
76.5% of lupus nephritis cases and 10.0% (p

<0.01) in normal controls. This points to an
enhanced MHC classll expression in thearterial
system in lupus nephritis. Although the reason
for thisis not immediately evident, it is notable
that thisfinding has not been previously reported.
Considerations for this phenomenon should
include whether it is of primary aetiological
importance to or a result of the autoimmune
disease. In favour of the latter would be that
lupus nephritis is part of a systemic disease in
which a single organ such as the kidney would
seem an unlikely source and cause of the
disease. Secondly, MHC class II antigens are
induced by y-interferon, a cytokine produced
by activated T cells; increased circulating
numbers of which occur in active SLE." This
would infer that increased arterial MHC class1I
expression in lupus nephritisis morelikely to be
aresult rather than cause. The implication that
MHC class 11 is the result of y-interferon
induction is also suggested in a recent study on
the MRL-Ipr animal model of lupus nephritis
which also proposes a genetically determined
heightened y-interferon status as the causative
mechanism rather than the resultant effect of
lupus nephritis.®  The finding of a similar
pattern of MHC class II expression in normal
controls and lupus nephritis, albeit at a lower
frequency in the arterial system in the control
group, would also suggest that the expression in
lupus nephritis is enhanced but not aberrant,
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FIG. 1 Expression of HLA-DR by theendothdial cellsof peritubular capillariesand glomerular
capillaries of a case of proliferativelupus nephritis. (Immunoperoxidase sain x 800)

implyingthat itisunlikely tobecausallyrdated
in the pathogenesis of lupus nephritis.
Neverthdess, the role of this enhancement is
still unclarified. It can however be assumed

that the enhanced and more widespread MHC
class I expression in lupus nephritis would
augment theimmuner esponseviatheincreased
ability of CD4+ (helper) T cellstorecognise

FIG. 2 HLA DRexpressed by thearterid endothdial cellsof aproliferativelupusnephritiscase.

(Immunoperoxidase Sain x 400)



antigens, since CD4+ T cells only recognise
antigensin thepresence of MHC classII antigens.
Although the lack of correlation between the
increased arterial HLA-DR withthe WHO class,
activity and chronicity scores leads to some
hesitancy to this postulation, accepting that one
or more of these factors should provide an
indication of immunological activity in the
kidney, systemic activity which was not assessed
in thisstudy could havecontributed significantly
toy-interferon production and subsequent MHC
class1l expression. Asan adjunct, it would also
be interesting to study the extent of arterial
MHC class IT expression in SLE and whether it
is associated with clinical activity.

The finding of MHC class II antigen
expression in arteries of normal controls has
also not been documented previously.'®'®
Whether this suggests a genetic difference, an
increased prevalence of subclinical lupus
nephritis or a higher baseline y-interferon level
resulting from some other reason in the
Malaysian population reguires further study.
Notwithstanding, it has to be taken into account
that pre-transplant grafts were used as' normals"
by most workers,'®!” while normal kidney around
tumours and traumatic rupture were utilised in
thisstudy. It may be pertinent to notethat of the
5 normal control cases in which HLA-DR
expression was noted inthearteriesof thenormal
kidney tissue, 4 were surrounding malignancies
(2 renal cell carcinomas, 1 Wilms' tumour and
1 metastatic endometrial carcinoma). Similarly
both cases of arteriolar HLA-DR expression in
this group came from nephrectomies performed
for renal cell carcinoma.  Although HLA-DR
expression has not been documented in the
arterial system of normal kidneys, HLA-DR
expression has been noted in the neoplastic cells
of certain malignancies including renal cell
carcinomas, some childhood tumours and
adenocarcinomas.”"? While it may be argued
that the arterial and arteriolar HLA-DR
expression in the normal kidney tissue of the
controls may be associated in someway with the
adjacent malignancy, the neoplastic tissue per
se of these cases did not exhibit any
immunohistochemically detectable HLA-DR
positivity, hencelessening thelikelihood of such
a possibility.

In summary, it appears that most parts of the
kidney can express MHC class II antigens.
Interestingly, even the highly resistant human
podocyte has been noted to express MHC class
II antigens under y-interferon induction.? This
widespread antigen-presenting system to CD4+
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T cells may explain for why the kidney is a
haven for immunological events and perhaps
account for thelarge number of immunologically
driven glomerul onephritis.
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