CHAPTER 6

DISCUSSION

The nucleosome is emer } ) tive substrate among the nuclear

'.

antigens in SLE, since 48-80%%£SLE pati d to have antibody response

s

to nucleosomes (1-6). “TH™ {his—stud thwd\m-containing substrates,
nucleosomes, were prepared.4of Lk ‘ \\\ aucleosome antibody in SLE
by indirect ELISA. The ELiSA \

/

L0 f antinucleosome antibody

in this study since it has bee \ rap1d1ty and simplicity.

The nucleosome igff 13 ; r I&' 0! @\ pniplexi comprised of histones and
DNA, with a relative molge : 0 ( JI\‘ \ ecent evidence obtained in
murine models of SLE suggests e nue ne, 8 154 base-pair DNA wrapped
around a core histone octamer, is : rget for lupus autoantibodies and a
putative autoantigen trigge

T ainst its components,
dsDNA and histones t_r'yi,

Y]
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For a long tune, ¢ nal “naked” dsDNA been believed to be the major
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specificity have forused on antl-dsDNA antibodies. Nevertheless, dsSDNA does not
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apoptosis (7-9). Nucleosomes appear to be the particles that provide DNA in vivo,
possibly making the DNA immunogenic when not properly cleared. Apoptosis
defects are well known to be associated with certain animal models of lupus, and have

also been discussed in connection with human SLE (9).
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In order to investigate whether the nucleosome might play a key role in human
lupus, we assessed, by mean of ELISAs, the serum antinucleosome antibody
reactivity in SLE patients. Furthermore antinucleosome antibody was compared with
other laboratory parameters i.e., anti-dsSDNA antibody, C3 and C4 levels, and also
with disease activity index, SLEDAL

In the present study the nucleosomes were prepared from chicken erythrocyte

nuclei.  After fractionated by Seph -300 column chromatography, the
nucleosome fraction was on thesfirs 4 ¥, by SDS-PAGE and agarose gel
electrophoresis.  The resuitwsk ha ﬁes prepared from chicken

erythrocyte nuclei consistgd ifig at 154 base pairs and the
2A), 13.5k (H2B), and

k)or any other contaminant

core histone bands at magle

proteins, indicating that gthigf pfcparation n\\ and highly purified
mononucleosome core partidlesfasipievibusly S0 .\ O, 1). For the detection of
anti-dsDNA antibody by# d'L

ghly“purified commercial DNA
as antigen. b

In developmept of the jndi et | X for 2 tinuclesome and anti-dsDNA
antibody, we performeéd’ the checket atration for4eptimal condition. The
concentration of 5 pg i ution of 1:4000 for the
peroxidase-conjugated ‘[l thuman IgG produced better resalts and were chosen for
subsequent tests in both assays. The ELISA &ystem that we performed in this study

did work verﬂ%‘&}l “,ﬂ{]%gﬁﬁl Eﬂ @-speciﬁc binding.

Additionally the ﬂ)tra- and interassayy coefficients Enf variation in @s system were
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found to pdsitive for both autoantibodies as determined by indirect ELISA, suggesting

that the assay which developed in the present study was a reliable and high specificity

test. These may result from intact and highly purified nucleosomes as well as

dsDNA, which used in this assay and the proper concentration of nucleosomes for

coating antigen as obtained by checkerboard titration. Moreover Tween 20 and fetal '
bovine serum used in this assay were found to be efficient blocking agents, when

compared to other blocking agent, in preliminary study, dry milk was used as

blocking agent but high background was obtained (data not shown).
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Since the nucleosome is a major nuclear antigen, we studied the frequency of
antinucleosome antibody in 65 SLE patients (63 women and 2 men) who fulfilled at
least 4 of the American College of Rheumatology (ACR) revised criteria for SLE,
compared with 115 healthy controls (36 women and 79 men). Antinucleosome
antibodies were presented in 34 (52.3%) of 65 lupus patients. In contrast to healthy
controls, none of 115 normal controls were considered to have antinucleosome

antibody activity (P < 0.0001). To analyze the anti-dsDNA antibody using indirect

It remains co ' \iﬁ"ﬁ antihistone antibodies may
crossreact with the nuclge® wntigens”

be measured as positive 3 IC me. =H \ demonstrated in previous

pucleosome assay, and thus

studies that most antinucle@s pasitive Serd s =d ‘persistent antibody reactivity
with little reduction i ity even eple \ f dsDNA-specific and/or
antihistone specific antibodies @ising soH¢-pH se ad Sotption (3, 4).

e < e

gown that in SLE, 48-80% lupus
patients were showntg positive for anti nucleosom : s (1-6). In this study,
ies displayed a sen %" ‘ SLE, which is similar
¢ possibilities of v@ﬂy varying sensitivity in
different studies ﬁjn ﬁ befdes. to the differentpopulation, sample size, test sensitivity
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antibodid$ (52.3%) than anti-dsDNA antibodies (36.9%) as mvestigated in other
studies which revealed the similar results (1, 4, 12, 13). For specificity of anti-

The recent accumulatc'

antinucleosome antibodie

to that of previous re !I‘ 2).

and specificity

dsDNA ELISA, we used the cutoff for defining positive at mean + 3SD in this test.
However, this result is rather low when compare to most of other studies who
reported up to 80% for anti-dsDNA, although as low as 24% also has been reported
(1-4, 12). The possibilities of variation in sensitivity for anti-dsDNA may similar to

antinucleosome antibody as described above.
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Our data also suggest that the production of anti-dssSDNA may be associated
with that of antinucleosome antibodies. Indeed, in the 24 anti-dsDNA positive SLE
sera tested, anti-dsDNA activity was detected in 75% (18/24) concomitant with
antinucleosome antibody activity. Interestingly, in anti-dSDNA negative sera,
Amoura et al. (8) and others(12, 14) reported that 40-65% of this group showed
antinucleosome antibody activity in SLE patients. In present study we found 16 of 34

sera (47.1%) were shown to react with nucleosomes detected by ELISA without

positivity for anti-dsDNA antibody 1 y,the similar assay supporting the view
that the antinucleosome antibod ker for anti-dsDNA negative
SLE. However 6 of 24 SIE h had anti-dsDNA antibody
activity without exhibited rgaetivi coSemesweig, present. According to the
kinetic analysis of autoanhod -; \‘ U pronesmice, it demonstrated that
the nucleosome-specificgfitik § joctl ., Yo disease and precede the

formation of anti-dsDNA#fand dnfiliistonie antibodie (15). However the kinetic
thereafter of these 3 aufoantibodicgwas ot - \More '\ the studies have not been
demonstrated whether th ' in human SLE is similar

in lupus mice, further longi

The recent accumulated 08 S aat not only anti-dsDNA, but also
antinucleosome, antibodiés a lated to the SLE pat process (8). In this
regard, our study, bo hAra E ‘. patients with inactive
SLE (n = 20) were anglyzed, we found that, in 45 acti¥é SLE, 29 (64.4%) were
positive for antinucleosoMesantibody. Furthier anazléjis in SLE patients who had

inactive SLE, lﬂg\umﬂrg S,Qf Qﬁsﬂ/‘j w :e};qaged antinucleosome

antibody positivitsﬂ. Our data was similar to the pre‘gous reports (l,@. One previous
oty UMV BIPRHACI L 68 o e
those of iffactive SLE patients (25%), although there was a higher frequency in active
SLE than our study however the sample size (n = 12 in active SLE) which used in the
previous report was smaller than this present study (4) (n = 45 for active SLE).
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Moreover, in this study it demonstrated that antinucleosome antibody
reactivity in SLE patients was found to have similar correlation to disease activity by
using SLE Disease Activity Index (SLEDALI) (r = 0.33, P = 0.007) as anti-dsDNA (r =
0.37, P = 0.002) and strong correlation to anti-dsDNA antibody reactivity (r = 0.82, P
< 0.0001). Our data are supported by many previous studies in which antinucleosome
antibody were found to correlate with disease activity and anti-dsDNA (1, 2, 8, 12,
16). Further analysis for the isotype of antibody might be more meaningful, since it
was present at high levels in patients
with active SLE and no detecte 10S€ V &jtage (22). Their levels also
showed a positive correlationswa fisez . und to be closely associated

with lupus nephritis. In

no significant correlation

was found between disea:

This finding, toget t s test, which is positive in
a restricted set of other Co \‘ curagmg in respect of the
practical use of this par. ly,for the early diagnosis of
SLE. Apart from SLE, thg StbOtEl
(MCTD) and systemic scleroderdia and we

myopathies, primary Sj6gren’s

€d connective tissue disease
in patients with inflammatory
matoid arthritis, primary anti-
phospholipid syndro I

€ell arteritis, Takayasu’s
arteritis, relapsing pol yoho ."J s C virus infection (1,

17, 18).
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dsDNA antlbodyﬂ active SLE patlenp was 46.7% 21/45) In the Wctlve group, 3
R D KR AR T8y o
of antinuclgosome antibodies 1n active SLE than those of anti-dsDNA antibodies were

shown in this study as supported by the previous studies (1, 4).

Next we studied the correlation between antinucleosome and anti-dsDNA
antibody with other activity markers; C3 and C4 levels. Measurement of C3, C4
complement components is widely used to assess disease activity in SLE (19).
Decreased C3 levels, as well as C4 levels (20), have been reported to be associated

with active disease in SLE as shown in our report. In our data antinucleosome
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antibodies as well as anti-dsDNA antibodies were significantly correlated with C3
levels in SLE patients. When C4 levels were compared with antinucleosome antibody
activity, no correlation was seen, however weak correlation between antinucleosome
antibodies and C4 levels has been reported (14). Interestingly, all 8 sera with low C4
levels in this study had antinucleosome activity. Although anti-dsDNA antibodies
showed the correlation with C4 levels but it was a weakly association.

Among 4 SLE disease markers studied in this report including

antinucleosome, anti-dsDNA antibodj 3fand, C4, we found that antinucleosome

Further immunochgiiea? taclecular, and celmiatsstudies of antinucleosome

antibody will clarify jcal roles in origin of

antinucleosome in humg . i ative evidences have

demonstrated the nucleqgbmg 1nin SLE, antinucleosome

antibodies have had few apy ctige. It should be emphasized that

the determination of adtinu€le@some antibody a8 the “earliest antibody in SLE

contributes to the diagnosisfof gonnegfive-tisSue di ascsic d it seem to be especially
valuable in anti-dSDNA n€gafive<lupus: se 'of antinucleosome - antibody

measurement as a marker of disgasaetivity er evaluation.
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