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Immunological Abnormalities in Patient with IgA Nephropathy
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T cell immunity and phagocytic activity were studied in the blood of patients with
IgA nephropathy in order to clarify their roles in the pathogenesis of IgA nephropathy.
The percentages of total T lymphocytes, helper T cell and suppressor T cells were
significantly reduced in patients. A significantly elevated helper T cell/suppressor
T cell ratio in patients showed a predominant reduction in suppressor T cells. There
was a significant relationship between histologic findings and helper T cell/suppressor
T cell ratio in patients. Natural Killer (NK) cell activity was significantly reduced but
the lymphocyte response after phytohemagglutinin (PHA) stimulation was not in pa-
tients. ConA-induced suppressor cell activity was not depressed despite of a decrease
in suppressor T cells in patients. Phagocytic activity of polymorphonuclear leucocytes
(PMNSs) ingesting yeasts was significantly reduced in patients. Also an inverse cor-
relation was found between serum IgA levels and phagocytic activity of PMN. It is
concluded that suppressor T cell defects, depressed phagocytic activity and impaired
NK cell activity may play a role in the pathogenesis of IgA nephropathy.
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INTRODUCTION

lgA nephropathy is a widely recognized entity
characterized by the presence of prominent IgA de-
posits in the mesangium in the absence of systemic
diseases (Berger, 1979). It is recognized as the most
common form the glomerulonephritis in France, Aust-
ralia, Japan and Korea (Clarkson et al., 1984; Lee et
al., 1985).

The pathogenesis of IgA nephropathy is unknown,
and several hypotheses have been proposed to explain
the occurrence of nephritogenic IgA class immune
complexes (Clarkson et al., 1984). ConA-inducible sup-
‘pression of IgA synthesis has been reported and there
have been a few studies on phagocytic cells in the
clearance of IgA immune complex. Information about
involvement of the NK cell is lacking. Therefore we
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investigated T cell immunity and phagocytic activity
in order to clarify their roles in the pathogenesis of
IgA nephropathy.

SUBJECTS AND METHODS

17 patients with IgA nephropathy were studied.
Blood samples from 18 healthy donors were obtain-
ed as normal controls. Peripheral blood mononuclear
cells (PBMs) were prepared from heparinized blood
by the standard Ficoll-Hypaque gradient method.

The T lymphocytes, helper T (Tm or Tu) cells and
suppressor T (T, or Tr) cells were quantitated by the
double rosette method (Lim et al., 1985), and the B
lymphocytes by etythrocyte antibody complement
rosette method (Basten et al., 1972).

Ty or T cells were demonstrated with ox RBC or
guinea pig RBC coated with IgM or IgG antibody to
the erythrocyte membrane. PHA stimulation was deter-
mined with different concentrations of 50 ug/ml and
100 ug/ml.

NK cell activity of PBMs was assayed with 3'Cr-
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labeled K 562 cells as targets similar to those describ-
ed preciously (Raska et al., 1982).' NK cell activity
was calculated as;% NK cell activity
_ CPM (test)—CPM (spontaneous)
~CPM (total)—CPM (spontaneous)
Phagocytic activity of PMNs was assayed with
yeasts or erythrocyte antibody complement (EAC). 200
PMNs were counted and the ingestion rate was
calculated from the following formulae;
PMN containing yeasts or EAC
200 PMN x

X100

% ingestion rate= 100
ConA-induced suppressor cell assay is similar to
those described previously (Lortan et al., 1982; Sakai,
et al., 1979). PBMs were cultured for 48hr at 37°C in
the presence or absence of ConA 30 ug/ml. Cultured
PBMs were centrifuged and the supernatant was ob-
tained. Normal PBMs from a single donor were used
as responder cells to stimulation by PHA 20 ug/ml.
The effect of patient supernatant, both ConA stimula-
ted and nonstimulated, on the transformation of nor-
mal responder lymphocytes was measured by incor-
poration of “C-thymidine after a 72-hr incubation.
The percentage suppression of mitogen response was

calculated as follows;

5 . CPM ConA-stimulated cells
/sl Confisuppression=i= CPM non-stimulated cells A0

RESULTS

Lymphocyte Subpopulations; The percentages of T
lymphocytes, B lymphocytes, T4 and T,, celis in total
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lymphocyte population are shown in Table 1. The
average relative proportions of total T lymphocytes,
T, and T cells were significantly reduced in patients
with IgA nephropathy (P<0.005). These patients
showed a significantly elevated T,/T; cell ratio as
compared with control subjects (P <0.005);
r11.5+10.6 and 5.4+1.1 (S.D.), respectively. The
relative proportions of B lymphocytes were not dif-
ferent between patients and control subjects.

NK Cell Activity; The spontaneous cytotoxicity of
PBM was significantly reduced in patients as com-
pared with centrol subjects (P < 0.05); 43.5+20.1%
and 57.8+14.5% (S.D.), respectively (Table 1).

Mitogenic Lymphocyte Response in Vitro; In the
polyclonal stimulation with PHA, the mean responses
of lymphocytes were not different between patients
and control subjects (Table 2).

Phagocytic Activity of PMN; Phagocytic activity of
PMNs ingesting yeasts in patients was significantly
reduced as compared with control subjects (P < 0.05);
58.6+14.2% and 70.7+6.7% (S.D.), respectively
(Table 3, Fig. 1). mean phagocytic activity of PMNs
ingesting EAC (similar to immune complex) was not
different between patients and control subjects.

ConA-induced Suppressor Cell Assay; Suppressor
cell activity in patients was not different from that in
control subjects (Table 4).

Relationship between the Immune Parameters and
the Clinicopathologic Findings; The extent of
phagocytic activity or T,/T4 cell ratio was compared
with serum IgA levels, the degree of hematuria and
the histologic findings including the presence or
absence of immune deposits along the capillary walls
(Table 5,6,7).

Table 1. Total T cells and B cells, suppressor T cells, helper T cells and NK cell activity in patients with IgA nephropathy

Patient with Control Sianific
IgA nephropathy (n=18) Uhmcance
T cell % 56.7 £6.7 (n=14) 67.0+6.0 p <0.005
B cell % 10.9+4.9 (n=11) 15.0+3.0 NS
Te % 44+22 (n=17) 83+13 p <0.005
Ty % 34.8+10.3 (n=16) 43.9+37 p-<0.005
TulTg ratio 11.5+10.6 (n=16) 54+11 p<0.005
NK cell activity % 43.5+20.1 (n=12) 57.8+14.5 p<0.05
Mean+S.D. NS: Not significant
Table 2. PHA stimulation test in patients with IgA nephropathy. (Mean+S.D.)
PHA conc. Patients with IgA Control
(ug/ml) Nephropathy (X 10° CPM) (X 10® CPM)
50 137 £ 36 105+ 59
100 199 + 21 193 + 46
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Table 3. Phagocytic activity of PMN in patients with IgA nephropathy.
Patients with —_
IgA nephropathy Control Significance
Yeast 58.6 +14.2% (n=8) 70.7+6.7% (n=7) P <0.05
EAC 85.0+6.8% (n=7) 84.1+7.5%(n=8) NS
NS: Not significant
Mean + S.D.
Table 4. Con A-induced suppressor cell activity in patients with 1gA nephropathy.
Patients Control)
with IgA nephropathy (n = 6) (n=7)
Suporéssor cell activity (%) 27.0£17.7 29.9+10.9
Mean £ S.D.
Table 5. Relationship between the clinicopathologic findings and T,,/T; ratio.
No. of cases Tw/Tg ratio Significance
Gross hematuria 8 11.7+ 91 NS
Microscopic hematuria 8 11.1+£10.34
Minimal change 2 3.0+ 04
MsPGN and FSGS 12 82+ 52 P<001
Capillary wall (+) 5 101117 NS
deposit (=) 10 89+ 71
NS: Not significant
Mean £ S.D.
[ control group Tu/Tg ratio [ P¢0.01 -
I Patient group 10 L
100 . }
2 s ) K
4
g 5 .
c [ ]
2 50 [
i
25
(0]
0 Minimal MsPGN
Yeast EAC change and FSGS
Fig. 1. Phagocytic activity of PMN in patients with IgA Fig. 2. Relationship between T,,/T, ratio and histologic
nephropathy. findings in IgA nephropathy (Mean+S.E.).

*P <0.05 vs.normal control

Tu/Tg cell ratio was significantly elevated in pa-
tients with more severe histologic findings such as
mesangial proliferation and focal or segmental scle-

rosis as compared with minimal change (P  0.01)
(Table 5, Fig. 2). Also an inverse correlation was found
between serum IgA levels and-phagocytic activity of
PMN ingesting EAC (r=0.88, P 0.05) (Table 7).
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Table 6. Relationship between the clinicopathologic findings and phagocytic activity.

Phagocytic activity

Yeast EAC
Gross hematuria =2) 88% (n=23)
Microscopic hematuria =6) 82% (n=4)
Capillary wall (+) =1) 86% (N=2)
deposit (=) =5) 82% (n=4)
Table 7. Correlation coefficients between immune parameters and serum IgA levels.
Serum IgA levels Significance
T/ Tg ratio 0.2 (n=15) NS
Phagocytic activity
Yeast (n=5) NS
EAC -0.88 (n=5) P <0.05
DISCUSSION Fc-receptor function and hepatic C3b-receptor func-

The diagnostic features of primary IgA nephropathy
are mesangial deposits of IgA, usually accompanied
by C,, mesangial expansion and proliferation, and
electron dense mesangial deposits on the exclusion
of alcoholic cirrhosis, systemic lupus erythematosus
and Henoch-Schoenlein purpura. Long-term follow-up
studies have not confirmed initial impressions that IgA
nephropathy is benign (Clarkson et al., 1984, Lee et
al., 1985). Several groups have now recorded that
10-30% of patients progress to renal failure and the
incidence of hypertension is high.

The pathogenesis of IgA nephropathy is as yet
unknown, but several hypotheses have been propos-
ed to explain the occurrence of nephritogenic IgA
class immune complexes (Clarkson et al., 1984). The
first presupposes a defect in antigen exclusion at the
mucosal level allowing increased antigen entry.

The second involves decreased immune clearance.
For example, IgA deposits have been recognized in
patients with alcoholic cirrhosis (Callard et al., 1975)
and may be due to decreased activity of hepatic Kupf-
fer cells. Mesangial cells appear to have a phagocytic
capacity like RES. On the other hand, mechanisms
for removal of IgA class immune complexes from the
circulation are unclear. It has been reported that
receptors for polymeric IgA are present on the PMN
membrane (Lawrence et al., 1975). Others suggested
involvement of tissue macrophages and monocytes
in the clearance of IgA immune complexes (Roccatello
et al., 1984). But another study reported normal splenic

tion by measurement of their blood clearance in
mesangial proliferative glomerulonephritis including
IgA nephropathy. (Solomon et al., 1984) In our study,
PMN phagocytic function was demonstrated with
yeast or erythrocyte-antibody-complement similar to
recently developed immunobeads (Sato et al., 1983)
The phagocytosis of yeast by PMN was reduced, but
phagocytosis of EAC was not in patients. There were
no correlations between this depressed activity and
degree of hematuria and the presence or absence of
immune deposits along the capillary wall. But this
depressed activity was inversely correlated with serum
IgA levels. Earlier study (Sato et al., 1983) using im-
munobead similar to EAC showed the depressed
phagocytic activity in patients and reported that a
significant correlation existed between the ingestive
function of PMN and glomerular histological abnor-
malities. Therefore, although earlier study reported that
binding of IgA-containing immune complexes leads to
PMN dysfunction (Wilton, 1978), this depressed
phagocytic activity of PMN may cause mesangial IgA
deposition.

In further studies evaluating the phagocytic func-
tion, the method using purified IgA-containing immune
complex may be necessary.

Furthermore, as we proposed (Woo et al., 1985),
because levamisole among many immune modulators
increases phagocytosis, the pathologic follow-up study
will be required to elucidate the effect of this drug on
IgA nephropathy showing depressed phagocytic ac-
tivity.



Abnormality in IgA nephropathy

The third mechanism is perhaps of most relevance
to IgA nephropathy and involves a defect in the regula-
tion of IgA production, such as T cell dysfunction. Our
study clearly indicated that these patients have a
significantly elevated helper T cell/suppressor T cell
ratio due to a predominant reduction in suppressor T
cells in agreement with other reports (Bannister et al.,
1983; Egido et al., 1983; Chatenoud & Bach. 1981)
But ConA-induced suppressor cell activity in patients
were not different from those in normal controls.

Recent studies of in vitro IgA production or ConA-
inducible suppression of IgA synthesis have reported
contradictory results;, In vitro IgA production after
pokeweed mitogen stimulation has been variously
reported as increased (Bannister et al., 1983; Egido
et al., 1983; Egido et al., 1984) or normal. ConA-
inducible suppression has been variously reported as
decreased (Sakai et al., 1979; Egido et al., 1983) or
normal (Bannister et al., 1983). And another study
(Roth schild & Chatenoud, 1984) reported that only
some patients displayed a decreased global, not IgA-
specific, suppressor activity and suggested that IgA
nephropathy is immunologically heterogeneous. Our
study using T cellT cell interaction revealed that global
ConA-induced suppressor cell activity was not defi-
cient. The lack of correlation between the numerical
and functional assays, and various results may sug-
gest that the functional assays are subject to technical
variations or that patients with IgA nephropathy are
heterogeneous. However, elevated helper T cell/sup-
pressor T cell ratio and reduced suppressor T cells
in patients may be related to the existence of an im-
munoregulatory dysfunction.

In our study, NK cell activity in patients was in-
vestigated. NK cells are nonadherent, nonphagocytic
cells that express surface receptors for the Fc por-
tion of IgG and share a variety of T lymphocyte
markers.

It has been proposed that NK cells play an impor-
tant role in surveillance mechanisms postulated to
provide resistance toward tumor and viral infections
(Herberman, 1983). Commonly, patients with IgA
nephropathy have unspecified infections of upper
respiratory (“synpharyngitic”) or gastrointestinal tract.

Also a significant rise in antibody titer to specific
infectious agents such as herpes virus, influenza,
mycoplasma and gut flora was found (Woodroffe et
al., 1980). Therefore, the decreased NK cell activity
in patients may be related to recurrent viral infections.

However, it is not clear from these studies whether
these defects are primary or secondary phenomena.
Some reports (Sakai et al., 1979; Egido et al., 1983),
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suggested that T cell alterations in patients might be
a secondary phenomenon.

As T cells are influenced by HLA-D region gene
products, HLA association may support the existence
of primary genetic bases for the susceptibility to IgA
nephropathy. HLA associations have been described
with BW, B,, (Richman, 1979), and most recently
DR, (Kashiwabara et al., 1982) in patients. But this
data is not as yet consistent.
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