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Relationship of precipitating antibodies to soluble
cellular antigens and histologically defined renal
lesions in systemic lupus erythematosus
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SUMMARY Antibodies to nuclear ribonucleoprotein (nRNP), Sm, SS-A, and SS-B, were studied by
a quantitative immunodiffusion technique in 48 patients with systemic lupus erythematosus (SLE).
There was no correlation between the presence or titre of antibodies to any of these antigens and
clinically apparent renal disease. However, among 34 patients who had renal biopsies antibodies to
nRNP, Sm, and/or SS-A were seen in all 8 patients with membranous glomerulonephritis. Low-
titre antibodies (less than 1:4) were seen in 3 out of 7 patients with diffuse proliferative
glomerulonephritis. Longitudinal studies in 4 patients who had serial biopsies indicated that the
association between serological and histological findings was maintained for prolonged periods. In
2 patients whose biopsy pattern changed, antibodies to nRNP, Sm, and SS-A antedated the
development of membranous nephritis.

Antibodies to the soluble cellular antigens nuclear
ribonucleoprotein (nRNP), Sm, SS-A, and SS-B
occur frequently in the sera of patients with systemic
lupus erythematosus (SLE). With the exception of
anti-Sm' these antibodies are of limited diagnostic
significance in SLE but may be important in defining
'clinical subsets,' particularly in relation to renal
disease. It has been suggested that anti-nRNP and Sm
are associated with relatively mild renal disease,23
and membranous nephritis commonly occurs in
association with anti-Sm.3 Little information is avail-
able conceming associations between antibodies to
SS-A or SS-B and patterns of renal involvement,
though in one study anti-SS-A eluted from the
kidneys of 2 patients with nephritis was thought to
be of pathogenic importance.4
The purpose of this study was to identify and quan-

titate antibodies to nRNP, Sm, SS-A, and SS-B in
patients with SLE and to compare the serological
findings with functional and histological mani-
festations of renal disease in SLE. Serial serum
samples were examined in 4 patients in whom serial
biopsies were also available in order to ascertain
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whether the antibody profile could be used to predict
the evolution of the renal lesion which ultimately
developed.

Material and methods

Sera from 48 patients fulfilling 4 or more preliminary
American Rheumatism Association (ARA) criteria
for SLEs were included in the study. In order to
ensure a reasonably homogeneous population,
patients with 'overlap syndromes' (many of whom
fulfilled ARA criteria for SLE) were excluded if they
fulfilled the criteria for 'mixed connective tissue
disease' (MCTD) suggested by Bennett et al.6 Sera
from 34 patients who had renal biopsies were taken
at the time of biopsy.
The renal biopsies were processed for light micro-

scopy, electronmicroscopy, and immunofluorescence
as described previously.7 They were subdivided into 5
groups according to the scheme proposed by Appel et
al.8 All the biopsies were reviewed by a single
observer (DFW) without knowledge of the serologi-
cal findings. The classification was as follows:

Class I. Normal kidneys.
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Class I. Mesangial changes (classes IIa and IIb
were included as a single group in
this study).

Class III. Focal and segmental proliferative
nephritis.

Class IV. Diffuse proliferative nephritis.
Class V. Membranous glomerulonephritis.

In patients in whom more than one biopsy was
available the serological and histological data
presented in Figs. 2 and 3 corresponds to the biopsy
taken at the time of the clinical onset of renal disease.

Rabbit thymus extract (RTE) was used as previ-
ously described' as a source of nRNP and Sm, and a
sonicated extract of Raji cells (RCE) as a source of
SS-A and SS-B. The cells were prepared as for Wil2
cells,"0 but in this study Raji cells were used in prefer-
ence as they gave a better separation of SS-A and
SS-B precipitins. 5 mm wells, containing 30 ,lI, were
cut as hexagons 3 mm apart in 0 5 % agarose in 0 - 15
M phosphate buffered saline (PBS), pH 7-2.
Reference sera giving 2 known precipitins were
placed in the top and bottom wells. An anti-nRNP
and Sm reference serum was used at a fixed dilution
of 1:10 with RTE, and an anti-SS-A/SS-B reference
diluted 1:8 was used with RCE. Test sera were
applied neat, and serially diluted 1:4, 1:16, and 1:64

in the remaining 4 wells. The plates were left at 4°C
for 4 days and read after immersion for 1 hour in 5 %
sodium citrate (Fig. 1).

Antibodies to double-stranded DNA were deter-
mined by the Farr assay with a standardised kit sup-
plied by the Radiochemical Centre Amersham."

Fisher's x2 test was used to compare the frequency
of antibodies detected in the histologically defined
subgroups.

Results

The frequency of the different antibody systems and
their associations are shown in Table 1. It can be seen
that 65 % of the sera gave a precipitin reaction with
one or more of the soluble cellular antigens nRNP,
Sm, SS-A, and SS-B. Sixteen sera contained a defined
single antibody specificity: 4 with anti-nRNP, one
with anti-Sm, and 11 with anti-SS-A. In 15 sera 2 or
more antibody systems were detected; 7 out of the 9
with anti-Sm also contained anti-nRNP and all 5 sera
with anti-SS-B also contained anti-SS-A. The fre-
quency of elevated anti-DNA antibodies (>25 U/ml)
was similar in each serological subgroup ranging from
60% (anti-SS-B) to 77% (anti-Sm).
The presence of clinically apparent renal disease

defined by a creatinine clearance of less than 60
m/min, proteinuria of greater than 300 mg per 24
hours, and/or cells or casts in the urine did not appear
to correlate with any of the antibody systems
examined. Furthermore no correlation was observed
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Fig. 1 Immunodiffusion for the demonstration of
antibodies to nRNP and Sm. A reference serum yielding 2
precipitins was placed in the top and bottom wells and the
antigen rabbit thymus extract (RTE) in the centre well. The
test serum is placed neat (N) and serially diluted 1:4, 1:16,
and 1:64 in the remaining wells. The nRNP precipitin
(nearest the antigen well) is shown by a line ofidentity to be
present toa titre of1:64 in the testserum. Theanti-Sm titre is
1:4.
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Fig. 2 Prevalence ofantibodies to soluble cellular antigens
in different renal histological patterns in SLE. The presence
of detectable antibody is represented by a stippled area for
each patient and its identity by a letter as shown in the key.
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Relationship ofprecipitating antibodies to soluble cellular antigens 19

10

11 when each variable-for example, level of pro-
teinuria, creatinine clearance-was analysed
separately.

S-anti-Sm 8 RELATIONSHIP TO RENAL BIOPSY CHANGES
A-anti-SSA Of 34 patients who underwent biopsies 4 were nor-
B-anti SSB mal (class 1), 4 had mesangial changes (class II), 11

had a focal and segmental proliferative nephritis
A... A (class III), 7 diffuse proliferative nephritis (class IV),

5 ......... and 8 a membranous nephritis (class V). The most
4 4 A...... A striking serological association was seen with the~~~~~~~~......;.;.;.;.

........... membranous lesion (Figs. 2, 3), all 8 patients having
.......A. antibodies to one or more of the soluble cellular-......... ......... ....

antigens: 5 had anti-SS-A, 3 anti-Sm, and 4 anti-
A nRNP. This is in contrast to the lower frequency
.:....... found in the other groups (p<005). If a higher titre. ...........

P>16) (Fig. 3) is taken as a cut-off point, 6 of the 8
Class n Seg Dif Memb with a membranous lesion were still positive and

none of those with a diffuse lesion (p=>001).
-ig. 3 Prevalence ofantibodies to soluble cellular antigens Antibody titres, and their association with his-
vith a titre of 1:<16. tological changes in serial biopsies, are shown in Fig.

4-6. Patient number 1, who had a persistent mem-
Fable 1 Prevalence ofprecipitating antibodies to soluble branous lesion in 2 biopsies and at post mortem, had
ellular antigens correspondingly high titres of anti-nRNP/Sm dating

back to sera stored from 1971. Patient number 2,
Anti-nRNP Anti-Sm Anti-SS-A Anti-SS-B Negative or initially segmental nephritis associ-unidentified with a focal and

ated with high levels of DNA binding and antibodies
No. % No. % No. % No. % No. % to SS-A, nRNP, and Sm, showed a fall in titre of all 4

)verall antibody systems following treatment with cyclo-
n=48) 13 27 9 19 20 42 5 10 17 35 phosphamide. A follow-up biopsy in 1980 showed
tenal
n=32) 8 25 7 21 12 37 2 6 13 40 that she had subsequently developed a membranous
51onrenal nephropathy. Patient number 3, who presented with

n=_16) 53_1 2 12 8 50 3 18 4 25 a mild mesangial lesion in 1975, developed a mem-
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Segmental A
Renal biopsy S

Cr clearance ml/min 57

Proteinuria g/24 h

1:64

= 1:16
,>

E 1:4

1:1

0

1.5

Membranous
v

47
5.0

1975 77 79 81

Fig. 5 Longitudinal studies
showing renal histology, creatinine
clearance, proteinuria, DNA
binding, and titres ofantibodies to
nRNP, Sm, and SS-A. Patient no. 2.
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Fig. 6 Longitudinal studies
showing renal histology, creatinine
clearance, proteinuria, DNA
binding, and titres ofantibodies to
nRNP, Sm, and SS-A. Patient no. 3.

branous nephritis with heavy proteinuria a year later.
It is of interest that high-titre anti-nRNP/Sm was
present throughout her illness and preceded the
onset of the membranous lesion by at least 1 year. A
fourth patient (data not shown in Figures) had a

diffuse proliferative nephritis demonstrated on serial
biopsies over a 5-year period. Serial sera showed
elevated levels of DNA binding but a persistently low
titre (less than 1:4) of anti-nRNP and Sm over the
same period.

Discussion

Our study has shown a high prevalence of antibodies
to soluble cellular antigens in SLE, a positive associa-
tion with membranous glomerulonephritis, and a
negative relationship to diffuse proliferative
glomerulonephritis defined by strict histological
criteria on renal biopsy.
The frequency of the different antibody systems in

this study is similar to that of previous reports"2 "
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Proteinuria g/24h

Membranous
I 2

72 50

3.6 2

1:16

100

80 -7E

60
._

40 D

0

*oc DNA-ab
.ao RNP-ab
oox Sm-ab

77 79

20

81

>1

.]

copyright.
 on M

ay 16, 2023 by guest. P
rotected by

http://ard.bm
j.com

/
A

nn R
heum

 D
is: first published as 10.1136/ard.42.1.17 on 1 F

ebruary 1983. D
ow

nloaded from
 

http://ard.bmj.com/


Relationship ofprecipitating antibodies to soluble cellular antigens 21

except for a relatively low frequency of anti-Sm
(19%). This may be due to case selection, drug
therapy, and race,"3 and also to the sensitivity of the
assays. The haemagglutination (HA) test, which is
probably more sensitive than immunodiffusion for
detecting anti-Sm, has been widely used in other
surveys.3 1214 However, it is now becoming apparent
that antibodies to antigens other than Sm may
account for high HA titres in some sera."5 Counter-
immunoelectropheresis, though more sensitive for
the detection of antibodies to some protein antigens,9
has been found to be less sensitive than immuno-
diffusion for anti-Sm.15 For this reason the analyses in
this study are based entirely on immunodiffusion.
Also noteworthy is the high prevalence of antibodies
to SS-A (42%). Although at variance with previous
reports,16 this finding has been supported by a more
recent study"3 and by the observation that the Ro
system, now known to be immunologically identical
to SS-A,.7 also reacts commonly with SLE sera."8 In
this study SS-A precipitins were relatively weak and
were sometimes obscured by other precipitins at low
dilutions but became easily identified at a titre of
1:16 or 1:64. This observation emphasises the impor-
tance of testing every serum at a range of dilutions,
particularly with SLE sera when a number of dif-
ferent antibodies may be present.
Our study has failed to confirm a low frequency of

renal disease previously reported to be associated
with anti-nRNP3 and anti-Sm.3 Our negative find-
ings, which are in agreement with those of some
studies," are probably due to the selection of patients
on clinical rather than serological criteria, and the
exclusion of overlap syndromes with MCTD-like fea-
tures. This has resulted in the finding of 'pure' anti-
nRNP (i.e., in the absence of anti-DNA, Sm, or
SS-A) in only 2 patients and none with 'pure' anti-
Sm. Thus our study is not comparable with those in
which patients were selected on the basis of defined
serological subgroups.23
The main positive finding in this study was the

presence of antibodies to SS-A, nRNP, and/or Sm in
the sera of all 8 patients with membranous nephritis.
In contrast only 3 of the patients with a proliferative
lesion had these antibodies, and with a relatively low
titre (less than 1:4). The serial studies confirm these
associations over prolonged periods (in one case 9
years), and suggest that antibodies to nRNP, Sm, and
SS-A may occur in the serum before the development
of a membranous lesion. Our findings are supported
by those of Winn et al.,3 who, using a semipurified Sm
antigen in an HA test, showed a high frequency of
membranous nephritis and a low frequency of pro-
liferative glomerulonephritis in SLE patients whose
sera contained anti-Sm.
Our finding of an association of anti-SS-A with

membranous nephritis has not been previously
described, though a reason for a negative correlation
with a proliferative lesion is suggested by one study4:
in 2 patients with anti-Ro (SS-A) the rapid develop-
ment of proliferative glomerulonephritis was associ-
ated with a fall in anti-Ro titres and the recovery of
anti-Ro from kidney eluates. This, in combination
with our findings, suggests that the absence of these
antibodies in the sera of patients with proliferative
glomerulonephritis could be due to their specific con-
centration, in complexed form, in the kidney. How-
ever, our findings suggest that if this mechanism is
important it may also apply to antibodies to nRNP
and Sm.
Another explanation suggested by Winn et al.3 is

based on the possibility that the Sm antigen may
inhibit the formation of DNA anti-DNA com-
plexes.20 It is possible that the other soluble cellular
antigens, which are also negatively charged and have
a relatively narrow range of molecular weights
(50 000-200 000 Daltons), may have a similar relation-
ship to DNA. A third mechanism might concern the
size of immune complexes, particularly in relation to
membranous nephritis. However, until the soluble
cellular antigens are demonstrated in renal deposits
from SLE patients these explanations remain
speculative. Nevertheless the correlative findings in
our study suggest a possible role for antibodies to the
soluble cellular antigens in some types of SLE nep-
hritis.
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