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SUMMARY

Intraperitoneal injection of pristane induces a lupus-like disease in BALB/c and other non-autoimmune
mice characterized by autoantibody production and the development of immune complex disease
closely resembling lupus nephritis. Two subsets of autoantibodies are induced by pristane: IgG anti-
DNA and -chromatin autoantibodies are strongly IL-6-dependent, whereas IgG anti-nRNP/Sm and -Su
antibodies are not. The present studies were carried out to examine the role of T cells in establishing this
dichotomy between the production of anti-nRNP/Smi&ususanti-DNA/chromatin autoantibodies.
Autoantibody production and renal disease were evaluated in athymic (nude) mice treated with pristane.
BALB/c nu/nu mice spontaneously developed IgM and IgG anti-single-stranded (ss)DNA and
-chromatin, but not anti-nRNP/Sm or -Su, autoantibodies. Pristane treatment increased the
levels of IgG anti-chromatin antibodies imu/numice, but did not induce production of anti-nRNP/Sm

or -Su antibodies. In contrast, BALBfeu/+ and +/+ control mice did not spontaneously produce
autoantibodies, whereas anti-nRNP/Sm and -Su autoantibodies were induced by pristane in approx.
50% of nu/+-and +/4+ mice and anti-DNA/chromatin antibodies at lower frequencies. Nude mice
spontaneously developed mild renal lesions that were marginally affected by pristane, but were generally
milder than the lesions developing in pristane-treatad and +/+ mice. The data provide further
evidence that two distinct pathways with different cytokine and T cell requirements are involved in
autoantibody formation in pristane-induced lupus. This dichotomy may be relevant to understanding
differences in the regulation of anti-DNA&ersusanti-nRNP/Sm autoantibodies in systemic lupus
erythematosus, as well as the association of anti-DNA, but not anti-nRNP/Sm, with lupus nephritis.
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INTRODUCTION immunity to chromatin is strongly IL-6-dependent. In contrast,

Intraperitoneal injection of pristane induces a lupus-like disease |r§he freque_nt_:y of anti ORNP/Sm and -Su autoantibodies is similar
) . . in IL-6-deficientversusintact animals [3].
BALB/c and other non-autoimmune mice characterized by auto- : .
The present study was carried out to examine further the

antibody production and the development of immune complex- . . .
mediated glomerulonephritis closely resembling lupus nephritisdlcho’[Omy blin/é/ien IL-6-d_epe_ndegt anld |nﬁependent autloet)ntll_body
[1,2]. Analysis of the autoantibodies induced by pristane in IL-6- :ﬁ.sa ponﬁ_ii. is ;u lerZQth:pt:C (T'geto z\;eggl_.zgsr%irgg:]?gagt. ualtr']c?r?-
deficientversudntact mice suggests that the cytokine requirements 1a, which | partly du -indep vatl

. . L .. 0f IgG and IgA production [4,5]. It was of interest therefore to see
of different subsets of the lupus-associated autoantibodies dn‘fer.f IL-6-d dent autoantibodi ti-ch . DNA b
Pristane induces IgG autoantibodies against chromatin, single'- ependent autoantibodies (anti-chromatin or ) can be

stranded (ss)DNA, and double-stranded (ds)DNA in wiId-type,'nduced in T cell-deficient mice by pristane treatment.
but not IL-6-deficient, BALB/c mice, suggesting that humoral
MATERIALS AND METHODS
Correspondence: Westley H. Reeves, Division of Rheumatology and
Immunology, 3330 Thurston Arthritis Research Center, University of Mice
North Carolina at Chapel Hill, CB#7280, Chapel Hill, NC 27599-7280, Female BALB/c ByJnu/nu mice and age/sex-matched controls

USA. E-mail: westley_reeves@unc.edu (+/+and nu/4+) (Jackson Laboratory, Bar Harbor, ME), aged
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10-12 weeks, were injected once intraperitoneally with 0-5mliScores= 1+ were positive for all isotypes except IgM (positive
of pristane (2,6,10,14-tetramethylpentadecane; Sigma Chemicat 3+), which was present at up ter2background levels in control
Co., St Louis, MO) or with an equal volume of PBS [1]. All mice. The Fisher exact test with the Bonferroni correction for
mice were housed under specific pathogen-free (SPF) conditionsultiple comparisons was used for statistical analysis.

in barrier cages with autoclaved bedding and water gnd Immune complex deposits were evaluated by electron micro-
irradiated food. Serum samples were collected from the tailscopy using renal tissue fixed in 2-5% glutaraldehyde/cacodylate
vein before treatment, 2weeks later, and then at 4-weelbuffer and embedded in Poly/Bed 812 resin (Polysciences, War-
intervals. At 7 months, kidneys were processed for light, elecrington, PA). Thin sections were viewed with a Jeol Gem-100F
tron and immunofluorescence microscopy. Proteinuria waslectron microscope.
measured with Albustix (Miles Labs, Elkhart, IN). Values

= 3+ (300mg/dl) were graded as significantly elevated. RESULTS
Immunoprecipitation The production of autoantibodies against chromatin and DNA in
Immunoprecipitation of°S-methionine-labelled cell extract from pristane-induced lupus is strongly IL-6-dependent, whereas pro-
K562 (human erythroleukaemia) cells was performed as describeduction of anti-nRNP/Sm autoantibodies is not [3]. Since IL-6 may
using human prototype sera specific for Su or nRNP/Sm astimulate 1gG and IgA production in the absence of T cells, the

standards [1,2]. thymus-dependence of anti-DNA/chromatiersusanti-nRNP/Sm
and -Su autoantibody production in pristane-induced lupus was
ELISAs investigated in nude mice.

Sera were tested for various autoantibodies as described [2,3].
Affinity-purified intact U small nuclear (sn)RNPs served as antigenAnti-ssDNA and chromatin antibodies
in the anti-nRNP/Sm ELISA. Y2 (IgG2a anti-Sm-BD MoAb) Two weeks after treating BALB/ou/nuand controhu/+ and+/+
culture supernatant (gift of Dr Joan Steitz, Yale University, New mice with pristane or PBS, IgM anti-ssDNA antibody levels were
Haven, CT; 1:10-1:50000 dilutions) served as a standard.
Alkaline phosphatase-conjugated goat anti-mouse lg@h@in-
specific, 1:1000 dilution; Southern Biotechnology, Birmingham, 20 - '
AL) was the second antibody. The reaction was developedpwith
nitrophenyl phosphate substrate, and absorbance at 405nm was
determined. 1.5 |-
For the anti-ssDNA ELISA, microtitre plates were coated with
3rg/ml heat-denatured calf thymus DNA, mouse sera were diluted
1:500, and binding was detected with alkaline phosphatase-
conjugated goat anti-mouse IgG or IgM antibodies [3]. For the
anti-chromatin ELISA, polyvinyl chloride microtitre plates were
coated with 1-@g/ml chicken erythrocyte chromatin in Tris—HCI
pH 8.0, sera were diluted 1:500, and binding was detected using 05
alkaline phosphatase-conjugated goat anti-mouse IgG (Southern
Biotechnology) [3]. The Ags nmOf a 1:1000 dilution of a high-titre
MRL/Ipr reference serum was assigned a value of 2048 units, and a 0
2'%fold dilution a value of 2 units. Data were analysed by the
Mann-Whitney test. 09
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Renal pathology
Renal tissue was evaluated by a renal pathologist (J.C.J.) in a
blinded manner. For light microscopy, tissue was fixed in 4% 06
paraformaldehyde and @gm paraffin sections were stained with
haematoxylin and eosin. Sections were graded as followsiild
focal mesangial hypercellularity alone:i2 moderate mesangial
hypercellularity; 3+, complex endocapillary hypercellularity
sometimes with mild sclerosis or necrosis;,4severe endocapil- g
lary proliferative glomerulonephritis with necrosis or crescent _
formation. A score= 1+ was positive.
For immunofluorescence, tissue was embedded in OCT Com- ‘ é

pound (Miles) and 4:m unfixed frozen sections were stained with 0 ‘ ‘ ‘
1:20 goat anti-mouse IgG1, 2a, 2b, or 3, or IgM (Southern nu/nu nu/nu nul+, 4+ nult,

) 8 ! . pristane PBS pristane PBS
Biotechnology), or with rabbit anti-mouse C3 (Cappel, Durham,
NC). Glomerular staining was graded_ accor_dlng to intensity on %ig. 1. Anti-ssDNA antibodies in pristane-treated mice. Top, levels of IgM
0—4+ scale (0=no staining, 4 = maximum intensity staining).  anti.ssDNA antibodies by ELISA in sera obtained 2 weeks after pristane or
Background was defined as the strongest level of staining observasks treatment. Bottom, levels of IgG anti-ssDNA antibodies by ELISA in
in PBS-treated control miceny/+,+/4). The distribution of  sera obtained 5 months after pristane or PBS treatment. Groups of mice are
staining in mesangial regions and capillary walls was recordedindicated below. All sera were tested at a 1:500 dilution.
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B Table 1. Frequency of autoantibodies by immunoprecipitationt

r ° IgG a-chromati
gG a-chromatin
[
nu/nu Immunoprecipitation of
[ Strain ) Treatment NRNP/Sm Su Core histones
0-25
" ® nu/nu(17) Pristane 0 0 3
*é' ° nu/nu(7) PBS 0 0 1
D ° nu+ and+/+ (12) Pristane 6* 6* 1
° nuw+ and+/+ (6) PBS 0 0 0
[ O

TSera obtained 6 months after treatment from BALRBAmuor control
(nu+ and+/+) mice
*P < 0-05versuspristane-treatedu/nugroup by Fisher exact test.

PBS-treatednu/nu mice (Fig.2, top). There was little or no
spontaneous production of IgG anti-chromatin antibodiesiy
+ and+/+ mice (Fig. 2, bottom). Pristane treatment induced high
levels of IgG anti-chromatin autoantibodiesno'+ and+/+ mice.
A low level of IgG anti-chromatin antibodies was present in three
of 12 nu/+ and+/+ mice initially, but was absent at 6 months in
the same mice. Furthermore, pristane greatly enhanced the produc-
tion of anti-chromatin autoantibodies mu/numice.
® Taken together, these data indicate that IgG as well as IgM
autoantibodies to ssDNA and chromatin are produced sponta-
neously in nude mice, consistent with previous reports that nude
: mice produce IgG and IgM antinuclear antibodies [6]. In addition,
pristane treatment enhanced the production of IgM anti-ssDNA
M L AT A and 1gG anti-chromatin autoantibodiesrin/numice, suggesting
0 0 0 6 that a component of the pristane-induced autoantibody response
Months against chromatin/DNA is T cell-independent.

iy
T

[ 1Y IgG a-chromatin

nul+

0-25 |-

Units

Fig. 2. Anti-chromatin antibodies in pristane-treated mice. Top, levels of

1gG anti-chromatin in sera afu/numice were determined by ELISA at 0 Anti-nRNP/Sm and -Su autoant!bodles . . he f .
and 6 months after treatment with either prista® ¢r PBS (). Bottom, In contrast to anti-DNA/chromatin autoantibodies, the frequencies

levels of IgG anti-chromatin inu-+ and+/+ controls. Serawere testedata Of 19G anti-nRNP/Sm and -Su autoantibodies are similar in IL-6-
1:500 dilution. Data are expressed as units of activity in undiluted serumdeficient and intact mice [3], suggesting that they may be produced
by different mechanisms. To explore that possibility further, the
frequencies of anti-nRNP/Sm and -Su autoantibodies were com-
measured by ELISA (Fig. 1, top). PBS-treated BALB/c mice (bothpared in pristane-treatediu/nu mice versus nit and +/+
nu/nu and controls) spontaneously produced low levels of IgM controls.
anti-ssDNA antibodies (Fig. 1, top). The level of these antibodies  Consistent with previous data [1,2], sera from six of P+
increased 2 weeks after pristane treatment in the nude mice (Fig.dnd-+/+ mice immunoprecipitated the U1-A/B, U1-C, D, E/F,
top, P<0-05 by Mann—Whitney test for pristangersusPBS-  and G proteins, indicative of anti-nRNP/Sm activity at 6 months
treated group). There was no significant difference between thafter pristane treatment; six of 12 also immunoprecipitated the 100/
mean level of IgM anti-ssDNA antibodies between the pristane-102-kD Su proteins (Table 1). In contrast, neither anti-nRNP/Sm
treatednu/numice and controlsru/+, +/+). nor anti-Su antibodies were detected in pristane-treatefhu
Five months after treatment, PBS-treatedny but not PBS-  mice. As indicated in Table 1, sera from three of 17 pristane-
treatednu/+ or +/+, mice, produced IgG anti-ssDNA antibodies treatednu/nuand one of 1w+, +/4, as well as one of seven
spontaneously (Fig. 1, bottom). Pristane induced the production dPBS-treatechu/numice, immunoprecipitated core histones.
high levels of IgG anti-ssDNA antibodies in two of h&/+ or +/+ In agreement with the immunoprecipitation studies (Table 1),
mice and lower levels in several more mice, but these antibodie§/12 nu/+ and-+/+ mice were anti-nRNP/Sm-positive by ELISA
were found at much lower levels in PBS-treated controls. The6 months after pristane treatmentersus 0/17 nu/nu mice
levels of IgG anti-ssDNA antibodies were significantly higher in (P=0-0019 by Fisher exact test, Fig. 3). None of the PBS-treated
pristane-treates/+- or +/+ mice than in the PBS-treated group mice developed anti-nRNP/Sm antibodies. Thus, pristane did not
(P<0-001 by Mann—Whitney test). There was no clear effect ofinduce the production of IgG anti-nRNP/Sm or -Su autoantibodies
pristane treatment on the levels of IgG anti-ssDNA antibodies inin nude mice, nor did nude mice produce them spontaneously.
sera fromnu/numice, since levels were elevated in both pristane-
and PBS-treated mice. Glomerulonephritis
Low levels of IgG anti-chromatin autoantibodies also Autoantibodies to DNA and chromatin are associated with nephri-
were produced spontaneously in an age-dependent fashion Hisin murine as well as human lupus [7]. In contrast, anti-nRNP/Sm
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1.0 pathology and marked proteinuria. However, the frequency of light
IgGa-nRNP/Sm microscopic changes was not statistically different in pristane-
0-8 versusPBS-treated nude mice, which developed mild renal lesions
© 06) nu/nu spontaneously.
< Likewise, by indirect immunofluorescence, there was little
8 0-4 difference in renal immunoglobulin deposition between pristane-
and PBS-treated nude mice (Table 2). Four of seven PBS-treated
02 nu/nu mice spontaneously developed glomerular 1gG deposits,
0 | u— cos—. ccoocoo L oo three in a mesangial only (Fig. 4A, top) and one with a capillary
1.0 distribution (Fig. 4B, top). In contrast, a capillary mesangial
IgGa-nRNP/Sm staini_ng pattern for Ig(_S_ was seen in fo_u_r of 12 prista_ne-treatﬁ‘d _
0-81 14 nu mice, and two additional mice exhibited mesangial only stain-
o nu/+ ing. A high intensity granular 1gG and C3 capillary staining was
< 0-6 ° seen in the two pristane-treatedi/nu animals with advanced
8 04l ® glomerular pathology and proteinuria, suggesting a correlation
: between capillary wall immune complex localization and
0-2 Py advanced renal disease, as in human lupus nepbhritis [9]. In many
nu/nukidneys (pristane- or PBS-treated) linear IgG staining with-
0 W%?GJ out associated complement staining was seen. Pristane-tradted
Months -+ mice had a higher frequency of IgG2a, IgG2b and C3 deposits
than similarly treatechu/numice P<0-05 by Fisher exact test)

Fig. 3. Anti-nRNP/Sm autoantibodies in pristane-treated mice. Sera(Tablez)' .

obtained from the indicated groups of mice at 0 and 6 months after pristane  Immune complex deposits also were apparent by electron
(@) or PBS treatmentd) were tested at a 1:500 dilution for IgG anti-nRNP/ microscopy (Fig. 4, bottom). A mesangial immunofluorescence
Sm activity by ELISA. pattern correlated with mesangial electron-dense deposits

(Fig. 4A, bottom), whereas capillary granular staining correlated
with subepithelial and subendothelial electron-dense deposits
autoantibodies correlate with a diminished risk of renal involve-(Fig. 4B, bottom). Taken together, the light, fluorescence, and
ment [8]. In view of the spontaneous and pristane-enhanceglectron microscopic findings indicate that nude mice sponta-
production of anti-DNA/chromatin autoantibodies in pristane- heously developed a mild immune complex-mediated glomerulo-
treated nude mice, we examined the development of renal lesiori@ephritis along with 1gG and IgM anti-DNA and chromatin
in these mice. autoantibodies. Pristane treatment altered the severity of the
Kidneys from 12 pristane- and seven PBS-treaiethuand 11 ~ spontaneous lesions in nude mice only marginally (Table 2). In
pristane- and six PBS-treatedi/+ or +/+ mice were examined contrast, IgG2a and C3 deposition was increased in the glomeruli
7 months after treatment (Table 2). Glomerular disease, as assesg#fristane-treatedu/+ and+/+ mice compared with PBS-treated
by light microscopy, ranged from no abnormalities to markedcontrols as well as pristane-treated/numice.
glomerular hypercellularity with focal necrosis in pristane-treated
nu/nuammals_,. None of the PBS-treatad/+ mice had glomer'ular DISCUSSION
hypercellularity, and only one of seven PBS-treatednu mice
had mild hypercellularity; proteinuria was absent (Table 2). Two of The origin of autoantibodies in pristane-induced lupus is contro-
12 pristane-treatechu/nu mice had more advanced glomerular versial. Their high titres, the predominance of IgG1, 2a, and 2b,

Table 2. Renal lesions in pristane-treated nude mice

Number positive (%)t

Strain Rx n 1gG1 19G2a 19G2b 1gG3 IgM C3 Cap. LM Prot.
nu/nu Pristane 12 6 (50) 2 (16) 1(8) 4 (33) 3(25) 3(25) 4 (33) 2 (16) 2 (16)
nu/nu PBS 7 4 (57) 2 (28) 1 (14) 2 (28) 0 1 (14) 1 (14) 1 (14) 0
nu/+, Pristane 11 6 (54) 6 (54)* 5 (45) 4 (36) 1(9) 6 (54)* 0 3(27) 2 (18)
+/+

nu+, PBS 6 0 0 0 0 0 0 0 0 0
+/+

TtPercent of mice with positive renal mesangial and/or capillary pattern immunofluorescence on frozen sections for IgG1, 19G2a, IgG2b, 19G3, IgM, or
C3; % of mice with positive renal immunofluorescence staining in a capillary pattern are indicated (Cap.) as well as the percentage with light microscopic
(LM) changes by haematoxylin and eosin staining. Percent of mice with significant protem@ia ¢r 300 mg/dl) at 7 months after pristane treatment also
is shown (Prot.).

*P <0-05nu/+, +/+ versus nu/npristane-treated mice (Fisher exact test).
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Fig. 4. Renal pathology. Top, frozen sections of renal tissue from PBS-treated BAilLiAiamice were stained with FITC-conjugated goat
anti-mouse 1gG1. (A) Diffuse mesangial staining. (B) Mesangio-capillary distribution of IgG1. Note that relatively marked renal immune
complex deposition may occur spontaneously in nude mice. Bottom: (A) Tissue from a PBS-treated BAlBienouse exhibiting
numerous mesangial electron-dense deposits (arrow). (B) Tissue from a pristane-treated BAh8hcouse exhibiting mesangial (straight
arrow) and subepithelial (curved arrow) dense deposits.

and their selectivity for lupus autoantigens are consistent with théSpontaneous autoimmunity in athymic mice

possibility that they are T cell-dependent and antigen-drivenNude mice have greatly reduced numbers of T cells with a limited
However, their induction by a non-specific inflammatory stimulusV-region repertoire [13,14]. With age, they develop a limited
led to the suggestion that they might be natural autoantibodies [10population ofe3 andyé T cells extrathymically [15,16]. However,
12]. We recently reported that the induction of anti-chromatin,these cells have abnormal phenotypic and functional properties
-ssDNA, and -dsDNA autoantibodies by pristane is highly IL-6- [15]. The thymic rudiment in nude mice is incapable of supporting
dependent, whereas the induction of anti-nRNP/Sm and -Swmormal T cell development, resulting in the virtual absence of T
autoantibodies is not [3]. As shown by the present studies, theell-dependent immune responses [17] and T cell helper/inducer
strong anti-chromatin/DNA responses of nude mice, both spontafunction [13]. Consequently, nude mice can be used to evaluate
neous and pristane-induced, stand in sharp contrast to the completeymus dependence in experimental disease models [18].
inability to detect anti-nRNP/Sm and -Su autoantibodies in the sera The autoimmune manifestations induced by pristane in nude
of either PBS- or pristane-treated nude mice. These data suggestice occur on a background of mild spontaneous autoimmunity, as
that there is a dichotomy in the T cell requirements for theindicated by the production of IgG anti-ssDNA, -histone, and
induction of anti-chromatin/DNAversusanti-nRNP/Sm/Su auto- -chromatin antibodies by PBS-treated nude mice (Figsl and 2,
antibodies by pristane. Table 1). Spontaneous production of IgG autoantibodies in nude
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mice, first reported over 20 years ago, may be due to the lack of Hue to enhanced production of natural autoantibodies following
cell regulation of anti-self responses [6,19]. In addition to anti- non-specific inflammation.

nuclear antibodies, nude mice develop renal immunoglobulin

deposits [6,19] and marked polyclonal B cell activation in Renal lesions in hude mice

response to non-specific stimuli such as peptidoglycan oNephritis in NZB/W and MRLUpr mice is T cell-dependent
lipopolysaccharide (LPS), resulting in the production of anti- [32,33]. Interestingly, nude mice spontaneously develop mild
ssDNA antibodies and rheumatoid factor [20,21]. These mayimmune complex-mediated glomerulonephritis [6,19]. The predo-
represent low-affinity, polyreactive, ‘natural’ autoantibodies bear-minance of IgG in the glomerular deposits and the normal or high
ing germ-line immunoglobulin variable region sequences that ardevels of serum IgG1, IgG2a, and IgG2b in many nude mice (not
produced by the Bl cell subset, which is intact in nude miceshown)was somewhat unexpected in view of previous reports that

[22,23]. these isotypes are nearly undetectable [34]. However, others have
shown that IgG2a, 1gG2b, and especially 1gG1, levels may be
Autoimmunity to chromatin in nude mice normal or increased in nude mice [35,36]. The explanation for the

Superimposed on this background of spontaneous autoimmunity isigh levels of ‘T cell-dependent’ isotypes is unclear, but may
the enhanced production of IgM anti-ssDNA and IgG anti-chromatinreflect non-specific microbial stimulation [35].
autoantibodies induced by pristane in nude mice (Figs 1 and 2). Spontaneous renal immunoglobulin deposition in nude mice
This may reflect the influence of pristane on residual T cells inwas not influenced greatly by pristane treatment, but was generally
athymic mice, cytokine-mediated, but T cell-independent, stimula-milder than that in pristane-treated/+ and-+/+ mice (Table 2).
tion of natural autoantibody production [20,24], or both. Although nude mice produce 1gG anti-chromatin/DNA antibodies,
The role of T cells in anti-DNA antibody production in lupus is we have not been able to show a clear relationship between the
controversial. Anti-DNA antibody production and renal disease areproduction of any particular autoantibody and severity of the renal
attenuated in NZB/W Fnude mice [25], chromatin-responsive T lesions. In view of the IL-6 dependence of anti-DNA/chromatin
cells providing help for anti-DNA antibody production have been autoantibody production and the development of mesangial pro-
reported [26], and anti-CD4 treatment ameliorates anti-DNA anti-liferative lesions and glomerular immunoglobulin deposits in IL-6
body production and nephritis [27]. On the other hand, transfer otransgenic mice [4], it is possible that overproduction of IL-6
NZB/W pre-B cells into severe combined immunodeficient (SCID) induced by pristane [37] promotes the development of a subset of
mice causes hypergammaglobulinaemia as well as IgM and Ig@utoantibodies as well as renal disease.
anti-DNA autoantibody production and proteinuria, consistent In conclusion, studies of pristane-induced lupus in nude mice
with a primary B cell defect [28,29]. This may reflect the pro- provide further evidence that there are two distinct pathways of
duction of anti-DNA antibodies by T cell-dependent as well asautoantibody production. IgG anti-DNA/chromatin antibodies
-independent mechanisms [30]. were produced spontaneously in nude mice at low levels and at
Production of anti-chromatin/DNA autoantibodies in pristane- much higher levels after pristane treatment. In contrast, IgG anti-
induced lupus is strictly IL-6-dependent [3], and this cytokine cannRNP/Sm and -Su autoantibodies required thymic T cell matura-
stimulate T cell-independent immunoglobulin production [5,31]. tion, since in nude mice they were produced neither spontaneously
We speculate that a component of the anti-chromatin/DNAnor after pristane treatment. Similarly, a dichotomy in the induc-
response in pristane-treated nude mice reflects IL-6 stimulatioion of anti-DNA/chromatinversusanti-nRNP/Sm autoantibodies
of natural autoantibody production. However, our data do notby pristane was apparent in IL-6-deficient mice [3]. It will be of
exclude the possibility that anti-DNA/chromatin autoantibody interest in the future to define the relationship between these two
production is dependent on the small subset of T cells remainingqutoantibody pathways and the development of end organ damage,
in nude mice, or that both T cell-dependent and -independensuch as lupus nephritis.
mechanisms are involved.
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