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SUMMARY

Serum immunoglobulin concentrations were determined in eighteen patients with
minimal change nephrotic syndrome. Serum IgO and IgA were significantly decreased;
whereas IgM was significantly increased in majority of the cases. Eight of the eighteen
patients were treated with steroids. AIl the eight patients showed a significant increase
in serum IgO and a decrease in IgM In re!>ponSeto steroid therapy. The increased
serum IgM and decreased IgO before treatment and their restoration to normal.levels
after steroid therapy may suggest a possible defect in T-cell function.

INTRODUCTION

Determination of serum immunoglobulins is of potential value to clinicians in
evaluating immuno-inflammatory disease and in the detection and characterization of
immunoefficiency or hyperimmunoglobulinaemia (Cassidey et aI, 1974). Alteration
of serum immunoglobulins was first noted in patients with childhood nephrotic synd-
rome (minimal change) by Oiangiacamo et al. (1975). Although proteinuria can alter
serum immunoglobulin in patients with nephrotic syndrome, these authors suggested
that in their patients this was not the sole explanation. They however, suggested a
possible T-cell dysfunction in patients with minimal change nephrotic syndrome.

We studied serum immunoglobulins in adult patients with minimal change neph-
rotic syndrome. We also studied the effects of steroids on serum immunoglobulins
in these patients.

PATIENTS AND METHODS

Eighteen patients of both Sexeswith a mean age of 31 years were studied. Sixteen
of them presented with nephrotic syndrome (proteinuria >3.50/24 hrs) and the other
two with isolated proteinuria. Of the twelve patients in whom protein selectivity was
performed by method of Cameron and Blandford (1966), eleven showed selective protei-
nuria and one border line selectivity. All patints had negative tests for antinuclear
factor performed on two or more occasions. AIl patients had undergone renal biopsy
which were examined histologically under light microscope. Majority of them had
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also undergone electrone microscopy and immunofluorescene examination. Serum
immunoglobulins Were determined within two years of presentation.

Forty healthy subjects from the staff of the department of Medicine with a mean
of age of 26 years (range 18-40; 23 male and 17 female) acted as controls. Blood was
withdrawn from the individuals in a non-fasting state for measurements of Serum immu-
noglobulins.

The serum immunoglobulins G (IgG), immunoglobulin A (IgA) and immuno-
globulin M(IgM) were measured by radial immunodiffusion (Mancini et aI, 1965) with
commercially available 'partigen' immunodiffusion plate (Hoechst, Behrinwerke) as
recommended by the manufacturer. Urine waS tested for protein content by mixing
with a solution of 3 per cent sulphosalicylic acid in the ratio of one part of urine to
three parts of the acid solution and compare with standard tubes visually.

RESULTS

Serum IgG was decreased in 11 (61 %) of the patients with minimal change neph-
ropathy (P <0.001) and two of these also had a rcduction in serum IgA. One further
patient had a reduced 19A alone. The mean serum 19A was significantly reduced when
compared with control (P <0.001). No patient had decreased serum IgM and indeed
Seven had an increased IgM (P <::0.02), six of them being patient who also had a decre-
ased IgG (Le. raised 19M and lowered IgG). No patient had elevated serum IgG or
IgA (Table I).

Relationship of immunoglobulinto proteinuria :

Eleven patients had proteinuria varying from 1.8to 20G/24 hours and 7 patients
had undetectable proteinuria by the sulphosalicylicacid quantitative tests; 6 of theSe
lost their proteinuria following drug therapy. One other patient without proteinuria
had gone into remission spontaneously. Four of the 7 patients with no detectable
proteinuria had normal serum IgG or IgM.

Relationship of serum immunoglobulinto treatment of proteinuria :

All the II patients with proteinuria received corticosteroids but in 3, serum
immunoglobulinsWeremeasuredonly during drug therapy. The effect of steroid treat-
ment on immunoglobulins was therefore, observed in 8 patients.

All 8 patients showed an initial responSewith fall in proteinuria to undetectable
levelswithin 8 weeksof treatment. This was associated with significantrise in Serum
IgG(P <0.005), a significant faIl in serum IgM (P <0.05) (Table II) and in serum
IgA(P <0.02) in all. The mean level of Serum IgG was increased (5.90:1:3.40to
9.19:1:2.26G/L) and IgM was decreased(1.9:f:1.00to 1.12:l:0.80GjL).However, in two
patients IgG did not reached normal levelsuntil one year after therapy was stopped.
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Table-I: Serum immunoglobulin changes in minimal change nephrotic

syndrome (MCN).

Mean Serum

Immunoglobulin

(GjL) :I:: SO

Control

(n=40)

MCN

(n=18)

Level of significance

Ig = Immunoglobulin n = Number of subjects SO = Standard deviation

Table-II: Effect of steroid adminstration on serum immunoglobulins

Mean serum

immunoglobulin

(GfL) :l::SO

Before treatment

(n=' 8)

After treatment

(n=8)

Levelof

significance

IgG

IgM

5.90:1::3.40

1.90:1:1.0

9.19:1:2.26

1.12:1:0.80

P <,0.005

P <0.05

-

Ig = Immuno~lobulin J\ = NUmber of subjects SD ==Standard deviation

IgG 11.69:1::2.42 5.33:1:2.84 P <,0.001

IgA 2.79:1::1.08 1.58:1::0.93 P <0.001

iSM 1.13:1::0.40 1.78:1:1.16 P <0.02
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AIl eight patients werefollowedfor 6months to 3 yearsafter therapy was stopped.
AIl had normal serum IgG, IgA and IgM levelsduring these period of follow up.

Correlation between serum immunoglobulins, total protein, albumin, globulin and
proteinuria :

No Correlation was noted betweenIgM and IgG or IgG and IgA in minimal cha-

nge nephropathy. Serum IgG correlates well with total protein (r=0.80; P <0.001) and
serum albumin (r=0.70; P <0.001). There was a weak inverse,although not signifiCant,
correlation betweenserum IgG and proteinuria (r=0.29). On the other hand, there was
an inverse correlation between serum albumin and proteinuria (r=0.49; P <0.02)..
DISCUSSION

The results of the present study showed that serum IgG was decreased in 61%of
patients with minimal change nephrophathy; IgA was reduced in 22 per gent, whereas
IgM was elevated in 39per cent of patients. Onepatient had isolated IgA deficiency.
This pattern of serum immunoglobulins can not entirely accounted for by urinary
losses. Moreover, there was no significant inverse correlation between serum IgG and
proteinuria or serum IgA and proteinuria. The decreased concentration of serum IgG
and elevated serum IgM observed in this disease before treatment was corrected by
steroids as was seen in our patients.These abnormal concentrations of serum immuno-
globulins in minimal change nephropathy before treatment and then restoration to
normal after corticosteroid therapy suggested that these patients may indeed have
immunological defects. Thus, the abnormal pattern of serum immunoglobulins seen
in patients with minimal change nephropathy could occur because these patients are
unable to convert serum IgM to IgG and IgA as suggestedby Giangiacomo et al.
(1975). Such a defect may result from defects in thymic cell function and steroids may
correct such defects.

It is known that in man the predominant effectof steroids is on T-cellsrather than
B-cells(Caffeyand Silbey,1960). Steroidsalso block the effectsof certain lymphokines
on macrophages, thus exerting a major action on cell mediated immunity (Balowand
Rosenthal, 1973). Lymphocytotoxin have been described in patients with minimal
change nephropathy (Ooi, et 311,1974)and cultured peripheral lymphocytesfrom patints
with minimal change have been found to release a lymphokine or similar factor that
enhances vascular permeability (Lagrue et 311,1975). The overall effect of steroids is
therefore, reduced immunological response. Thus, it is possible that steroid induced
remissionin this diseasemay be due to the effectsof these drugs on the thymus, correct.
ing the T-cell abnormality and thus helping the B-cells to switch IgM to IgG. This
could account for the changes in the levelsof serum immunoglobulins noted in our
patients treated with steroids.
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Response of minimal change nephropathy to corticosteroids (Cameron, 1972),
remission associated with measles (Shalhoubs, 1974), the association with Hodgkins
disease (Plager and Stutzman, 1971) and inhibition of Lymphocyts blastogenesisin
vitro(susdelli et aI, 1980) suggest that minimal change nephropathy is indeed a disor-
der of T-cell function. The demonstration of isolated IgA deficiency in one of the
patient with minimal change nephropathy may suport this suggestion or may simply
be a coincidence. Although the change in immunoglobulinsin minimal change nephro-
pathy found in this study are not proof of defectsin T-cell function, they are a further
piece of evidence in favour of this hypothesis.
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