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Background: Lupus nephritis is characterised by intrarenal inflammation and lymphocyte activation.
Aim: To examine the profile of cytokine gene expression in glomerulus and tubulointerstitium in patients with
lupus nephritis.
Methods: 36 consecutive patients with systemic lupus erythematosus having active renal disease were
recruited, and they were required to undergo kidney biopsy. Glomerular and tubulointestitial cytokine
expression of interleukin (IL)2, 4, 10, 12, 18, interferon c (IFN)c, T-bet (the Th1 transcription factor), GATA-3
(the Th2 transcription factor), transforming growth factorb and monocyte chemoattractant protein (MCP)1
were studied by laser microdissection of the renal biopsy specimen, followed by real-time quantitative PCR.
Results: There were 13 patients with World Health Organization class III nephritis, 14 patients with class IV
nephritis and 9 patients with class V nephritis. There was a significant correlation between serum C3, C4 and
anti-double strand DNA antibody level with glomerular expression of T-bet, IFNc and IL2. There was a
significant correlation between histological activity index and glomerular expression of IL12, IL18, IL10 and
MCP1. In addition, the degree of glomerular leucocyte infiltration significantly correlated with glomerular
expression of IFNc, IL10, IL12 and IL18. By contrast, histological chronicity index correlated with the
tubulointerstitial expression of IL2, MCP1 and GATA-3.
Conclusions: Intraglomerular expression of certain target genes correlate with the severity of systemic as well
as histological activity, whereas the tubulointerstitial expression of other target genes correlate with the
degree of chronic kidney scarring. This result may shed light on the immunopathogenesis of lupus nephritis.

S
ystemic lupus erythematosus (SLE) is an autoimmune
disease characterised by aberrant cytokines milieu and
multiple organ involvement.1 Extensive studies have

focused on cytokine profile in the peripheral blood of patients
with SLE . However, reports on cytokine production in patients
with SLE have been inconsistent.2–5 Cytokine assay of peripheral
blood suggests that SLE is a Th2 mediated disease at the early
stage,2 but the Th1 pathway may become predominant with the
progression of disease and development of active nephritis.6

It is, however, important to note that the organ involvement
in SLE is highly variable, and study of peripheral blood
mononuclear cells may not be representative of the local
immunopathogenesis at specific sites. In the case of lupus
nephritis, kidney biopsy is the ideal method to study intrarenal
immunologic disturbance. Unfortunately, quantification of
cytokine gene expression in kidney tissue could not distinguish
glomerular origin, the major site of pathological interest, from
tubulointerstitial origin of the cytokines;7 immunohistochem-
ical study allows accurate localisation of the site of cytokine
production,8 9 but concomitant analysis of a large number of
cytokines is not possible.

Laser-manipulated microdissection has been developed as a
method to cut out a single cell or limited tiny region from a
specimen under microscopic observation by a laser beam, and
subsequent laser pressure catapulting could push up and collect
samples that are microdissected using a strong laser.10 The
methods to isolate glomeruli from standard histochemical
specimens by laser-manipulated microdissection and laser
pressure catapulting, and to quantify messenger RNA
(mRNA) expression in the targeted glomeruli using real-time
quantitative PCR (RT-QPCR) has been established.10 Recently,
Peterson et al11 studied the transcriptional profiles of patients
with lupus nephritis by laser-captured microdissection and
complementary DNA microarray analysis of glomeruli from
clinical biopsy specimens. However, the expression of many

cytokine genes was not specifically examined, and gene
expression in tubulointerstitium was not considered. In the
present study, we examine the profile of cytokine gene
expression in glomerulus and tubulointerstitium in patients
with lupus nephritis, and explore its relationship with
histological morphology, degree of acute activity and chronic
damage.

PATIENTS AND METHODS
Patient selection
We recruited 36 consecutive patients with SLE having active
renal disease and required kidney biopsy. All patients fulfilled
the American College of Rheumatology diagnostic criteria of
SLE.12 The uninvolved pole of five kidneys, which were removed
for renal cell carcinoma and had no morphological evidence of
renal disease, were used as control.

Clinical and histological assessment
The disease activity of SLE was assessed clinically by the
Systemic Lupus Erythematosus Disease Activity Index
(SLEDAI)13 14 that was scored on the day of kidney biopsy by
an independent physician. Baseline serum creatinine, albumin,
urea, complement levels (C3 and C4) and anti-double strand
(ds) DNA antibody titre were also measured. Glomerular
filtration rate was estimated from a standard prediction
equation.15

Kidney biopsy specimen were evaluated according to the
World Health Organization (WHO) classification of lupus

Abbreviations: AI, activity index; CI, chronicity index; ds, double strand;
IFN, interferon; IL, interleukin; MCP, monocyte chemoattractant protein;
mRNA, messenger RNA; RT-QPCR, real-time quantitative PCR; rRNA,
ribosomal RNA; SLE, systemic lupus erythematosus; SLEDAI, Systemic
Lupus Erythematosus Disease Activity Index; WHO, World Health
Organization
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nephritis.16 The activity index (AI) and chronicity index (CI) of
each biopsy specimen were scored by standard methods.17 18 AI
is the sum of semiquantitative manual scores (0–3 each) of the
following parameters: endocapillary hypercellularity; leucocyte
infiltration, subendothelial hyaline deposits; interstitial inflam-
mation, necrosis and cellular crescents.17 Scores of the last two
parameters are counted double, making a total AI of 0–24.
Evaluation of biopsy specimens was performed by a single
pathologist (FM-ML).

Laser microdissection
Cryosections of 14 mm thickness were prepared on a cryostat
(Leica Microsystems, Wetzlar, Germany) using disposable micro-
tome blades (Leica Microsystem) in RNase-free conditions, and
were mounted on glass slides covered with a polyethylene
naphthalate membrane (PALM Microlaser Technologies,
Bernried, Germany). All polyethylene naphthalate-covered slides
were treated with ultraviolet irradiation and RNase Away
(Invitrogen Life Technologies, Carlsbad, California, USA) before
use. Immediately after taking the slides out of the cryostat, the
sections were fixed in 70% ethanol. After gentle washing in
diethylpyrocarbonate-treated water, sections were lightly stained
with haematoxylin, followed by a short rinse in diethylpyrocar-
bonate-treated water and dehydrated in increasing ethanol series.
Sections were air-dried at room temperature.

Laser microdissection of the snap-frozen kidney biopsy speci-
mens was performed using the PALM Microlaser System (PALM
Microlaser Technologies), which is equipped with a pulsed high-
quality laser beam, computer-controlled microscope stage and

micromanipulator. Under direct visual control, areas of interest in
the histological specimens were selected through the PALM
RoboSoftware (PALM Microlaser Technologies) by moving the
computer mouse, and microdissected by cutting the contour of the
selected areas with the adjusted laser beam. The isolated tissue
was then laser-catapulted into a microcentrifuge cap filled with
guanidine thiocyanate containing lysis buffer for the subsequent
RNA isolation. Approximately 5–10 glomerulus and 20 randomly
selected tubulointerstitial area were isolated from each specimen.
The tissue lysate of glomerulus and tubulointerstitium were kept
at 280̊ C until RNA extraction was performed with the RNeasy
Micro Kit (Qiagen, Mississauga, Ontario, Canada), following
manufacturer’s instruction.

Quantification of intrarenal gene expression
The method of total RNA extraction and reverse transcription
was described in our previous studies.8 19 As suggested by
previous studies,8 19 we quantified the mRNA expression of
interleukin (IL) 2, 4, 10, 12, 18, interferon (IFN)c, T-bet (the
Th1 transcription factor), GATA-3 (the Th2 transcription
factor), transforming growth factor (TGF)b and monocyte
chemoattractant protein (MCP) 1 in glomerulus and tubuloin-
terstitium by real-time quantitative PCR (RT-QPCR). Taqman
primers and probes of each target were purchased from Applied
Biosystems (Foster City, California, USA). The RT-QPCR of IL2,
IL4, IL10, IL12, IL18, IFNc, TGFb and MCP-1 was performed by
commercial kits (all from Applied Biosystems) following the
manufacturer’s instruction. The primer and probe sequence of
T-bet and GATA-3 has been described in our previous study.20

The mRNA expression for each signal was calculated by using
the DCt procedure according to manufacturer’s instruction,
with 18S ribosomal RNA (rRNA) used as the housekeeping
gene for normalisation among samples. All primers and probes
were tested with purified DNA as the template in RT-QPCR to
ensure that they do not amplify genomic DNA. All results were
analysed by Sequence Detection Software V.1.7 (Applied
Biosystems).

Gene expression of each target was calculated by using the
difference-in-threshold-cycle (DCt) procedure, according to
manufacturer’s instruction. For 18S rRNA and each target,
the relative efficiency of amplification over various starting
template concentrations was determined. Approximately equal
efficiencies for other targets with 18S rRNA amplifications were
verified by an absolute value of ,0.1 for the slope of log input
complementary DNA amount versus DCt, which was obtained
by subtracting the threshold cycle (Ct) value of 18S rRNA from
that of the target. Therefore, it was possible to detect 18S rRNA

Table 1 Baseline demographic and clinical data

Sex (M:F) 1:35
Age (years) 37.2 (11.4)
SLEDAI score 13.2 (6.7)
Level of serum creatinine (mmol/l) 132.1 (101.8)
Level of serum albumin (g/l) 24.7 (5.8)
Level of proteinuria (g/day) 4.7 (3.2)
Glomerular filtration rate (ml/min/1.73 m2) 63.5 (34.3)
Renal histology

Cortical fibrosis (%) 22.1 (22.7)
Glomerosclorosis (%) 16.1 (18.8)

Prednisolone (mg/day)* 26.9 (13.6)

F, female; M, male; SLEDAI, Systemic Lupus Erythematosus Disease Activity
Index.
*At the time of renal biopsy.
Values are given as mean (SD).

Table 2 Intrarenal mRNA expression of target genes

Glomerulus Tubulointerstitium Internal correlation

Th1 response
T-bet 2.9 (0.19–24.12) 1.53 (0.28–24.97) r = 0.59, p,0.001
IFNc 1.1 (0–15.6) 46.5 (0.4–567.7) r = 0.37, p = 0.021
IL2 0 (0–17.9) 9.3 (0–300.8) r = 0.18, p = 0.282
IL12 0.6 (0–5.6) 3.3 (0–35.5) r = 20.08, p = = 0.625
IL18 0.07 (0–0.4) 2.6 (0.03–7.2) r = 20.05, p = 0.766

Th2 response
GATA-3 1.33 (0.11–8.82) 0.23 (0.07–1.92) r = 0.69, p,0.001
IL4 0 (0–21.3) 0 (0–115.7) r = 0.24, p = 0.144
IL10 0.54 (0–17.92) 3.7 (0.4–59.7) r = 20.04, p = 0.792

Other cytokines
TGFb 0.4 (0–1.8) 2.5 (0.04–16.3) r = 20.13, p = 0.455
MCP-1 0.01 (0–0.06) 0.07 (0–1.2) r = 0.06, p = 0.702

IFN, interferon; IL, interleukin; MCP, monocyte chemoattractant protein; TGF, transforming growth factor.
Data are presented as median (range).
Level of gene expression represents the ratio to control specimen.
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Table 3 Relationship between intrarenal gene expression and serological markers of lupus
activity

C3 C4 anti-ds-DNA antibody

Glomerular Tubulointerstitial Glomerular Tubulointerstitial Glomerular Tubulointerstitial

T-bet r = 20.725 r = 20.451 r = 20.809 r = 20.513 r = 0.976 r = 0.613
p,0.001 p = 0.006 p,0.001 p = 0.001 p,0.001 p,0.001

GATA-3 r = 20.225 r = 20.003 r = 20.202 r = 20.123 r = 0.607 r = 0.327
p = 0.2 p = 0.9 p = 0.2 p = 0.5 p,0.001 p = 0.052

IFNc r = 20.545 r = 20.396 r = 20.394 r = 20.057 r = 0.369 r = 20.008
p,0.001 p = 0.014 p = 0.014 p = 0.7 p = 0.023 p = 0.9

IL2 r = 20.352 r = 20.335 r = 20.419 r = 20.220 r = 0.234 r = 0.371
p = 0.03 p = 0.04 p = 0.011 p = 0.2 p = 0.16 p = 0.022

IL4 r = 20.199 r = 20.217 r = 20.099 r = 20.199 r = 0.154 r = 0.234
p = 0.231 p = 0.2 p = 0.6 p = 0.2 p = 0.4 p = 0.16

IL10 r = 20.302 r = 20.165 r = 20.323 r = 20.056 r = 0.254 r = 0.234
p = 0.065 p = 0.3 p = 0.048 p = 0.7 p = 0.12 p = 0.16

IL12 r = 20.156 r = 0.101 r = 20.323 r = 0.143 r = 0.254 r = 20.152
p = 0.3 p = 0.5 p = 0.048 p = 0.4 p = 0.12 p = 0.4

IL18 r = 20.200 r = 0.113 r = 20.237 r = 0.309 r = 0.178 r = 20.277
p = 0.2 p = 0.5 p = 0.2 p = 0.059 p = 0.3 p = 0.09

TGFb r = 20.172 r = 0.063 r = 20.232 r = 0.163 r = 0.161 r = 20.133
p = 0.3 p = 0.7 p = 0.2 p = 0.3 p = 0.3 p = 0.4

MCP-1 r = 20.405 r = 20.068 r = 20.374 r = 0.127 r = 0.311 r = 20.043
p = 0.014 p = 0.7 p = 0.021 p = 0.4 p = 0.057 p = 0.8

ds, double strand; IFN, interferon; IL, interleukin; TGF, transforming growth factor.

Figure 1 Comparison of gene expression in
the glomerulus between patients with
segmental versus global glomerular lesions:
(A) interferon c; (B) interleukin (IL)10; (C)
IL12 and (D) IL18. Gene expressions are
expressed as ratio to the control. Data are
presented as the whisker-box plot and
compared by Kruskal–Wallis test. The boxes
indicate median, 25 and 75 centile; whisker
caps indicate 5 and 95 centile; open circles
indicate outliers. seg, segmental lesions;
glob, global lesions.
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in the same tube with other targets. The relative quantification
of using multiplex reaction with a comparative method was
determined by the formula 22(DDCt), where the DDCt was
calculated by the subtraction of DCt of the calibrator from DCt
of the sample.21

Quantification of gene expression in urinary sediment
We further studied the relationship between intrarenal and
urinary cytokine gene expression. The methods of urinary
sediment isolation and mRNA extraction have been described
previously.8 19 20 Briefly, the urine specimen was centrifuged at
3000g for 30 min at 4 C̊. Total RNA was extracted by the
RNeasy Mini Kit (Qiagen), following manufacturer’s instruc-
tion. Cytokine mRNA expressions were quantified by RT-QPCR
using ABI Prism 7700 Sequence Detector System (Applied
Biosystems). Taqman primers and probe of T-bet, GATA-3,
IFNc and IL4 were purchased from Applied Biosystems. Level of
mRNA expression was normalised to 18S rRNA as house-
keeping gene (Applied Biosystems). Results were analysed
using Sequence Detection Software V.1.9a (Applied
Biosystems). As the amount of mRNA was limited, we did
not quantify the expression of other cytokines in the urinary
sediment.

Statistical analysis
Statistical analysis was performed by SPSS V.10.0 for Windows
software. The results are presented as mean (SD) unless
otherwise specified. As the data were highly skewed, correla-
tions of intrarenal mRNA expression with the SLEDAI scores
and other serological, urinary or histological parameters were
determined by Spearman’s rank correlation coefficient.
Comparison of intrarenal mRNA expression between groups

was performed by Kruskal–Wallis test or Mann–Whitney U test
as appropriate. A p value of ,0.05 was considered as
significant. All probabilities were two-tailed.

RESULTS
We studied 36 patients with SLE . Table 1 shows the baseline
demographic and clinical data of these patients. All patients
had at least 5 mm of renal cortex and 5 non-sclerosed glomeruli
for histological study. Their histological diagnoses were WHO
class III (n = 13), class IV (n = 14) and class V (n = 9)
nephritis. The mean (SD) histological activity and chronicity
indices were 6.2 (3.9) and 4.2 (3.1), respectively.

For the negative controls, the intrarenal expression of all
target genes varied from 0 to 3.5-fold of the median expression
(details not shown). Table 2 gives the intrarenal expression of
the target genes of the 36 patients. There was a marked
upregulation of glomerular expression of T-bet in patients with
lupus nephritis compared to controls. By contrast, there was a
marked downregulation of glomerular expression of IL2, IL18,
IL4 and MCP-1. There was a close internal correlation between
glomerular expression of IFNc, IL10, IL12, IL18, TGFb and
MCP-1, but not with other target genes (details not shown). A
similar pattern of internal correlation was observed between
the tubulointerstitial expressions of these genes (details not
shown).

Table 3 summarises the relationship between intrarenal
cytokine gene expression and serological markers of lupus
activity. Serum C3 level had significant inverse correlation with
the glomerular expression of T-bet, IFNc, IL2, MCP-1, as well as
the tubulointerstitial expression of T-bet, IFNc and IL2.
Similarly, serum C4 level had significant inverse correlation
with the glomerular expression of T-bet, IFNc, IL2, IL10, IL12,

Figure 2 Relationship between histological
activity index and glomerular expression of:
(A) interleukin (IL)10; (B) IL12; (C) IL18; and
(D) monocyte chemoattractant protein-1.
Gene expressions are depicted as ratio to the
control.
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MCP-1 and tubulointerstitial expression of T-bet. Serum anti-
ds-DNA antibody titre significantly correlated with glomerular
expression of T-bet, IFNc, GATA-3, IL2, as well as the
tubulointerstitial expression of T-bet and IL2. By contrast,
there was no correlation between the overall SLEDAI score and
the expression of any target gene in glomerulus or tubulointer-
stitium. The baseline glomerular filtration rate inversely
correlated with the tubulointerstitial expression of IL10 (r =
20.34, p = 0.04) and MCP1 (r = 20.39, p = 0.014), but not
with the expression of any target gene in the glomerulus. The
degree of proteinuria did not correlate with the expression of
any target gene in the glomerulus or tubulointerstitium.

Relationship with gene expression in urinary sediment
The expression of T-bet in urinary sediment significantly
correlated with that in the glomerulus (r = 0.445, p = 0.007)
but not with that in tubulointerstitial space (r = 0.188, p = 0.3).
Similarly, the expression of IFNc in urinary sediment correlated
significantly with that in glomerulus (r = 0.505, p = 0.001) but
not with that in tubulointerstitial space (r = 0.214, p = 0.2). By
contrast, the expression of GATA-3 in urinary sediment
correlated significantly with that in glomerulus (r = 0.400,
p = 0.016) as well as with that in tubulointerstitial space
(r = 0.367, p = 0.028). The expression of IL4 in urinary
sediment also had significant correlation with expressions in
both the glomerulus (r = 0.398, p = 0.013) and in tubulointer-
stitial space (r = 0.336, p = 0.039).

Relationship with histology
In essence, there was no significant difference in the
glomerular expression of any target gene between WHO classes
(details not shown). Although there was a trend of higher

glomerular expression of T-bet in class IV nephritis (6.8 (4.7) vs
4.7 (4.8), p = 0.3), and lower glomerular expression of IL18
(0.065 (0.058) vs 0.106 (0.094), p = 0.1) and MCP-1 (0.009
(0.010) vs 0.015 (0.015), p = 0.16) in class V nephritis, the
difference was not statistically significant after adjusting for
multiple comparison.

For patients with WHO class III and IV nephritis, we also
compared the glomerular gene expression between patients
with segmental and global glomerular lesions. Patients with
segmental lesions had significantly higher glomerular expres-
sion of IFNc, IL12, IL18, as well as IL10 (fig 1). Expression of T-
bet, IL2 and IL4 were similar between the groups. Glomerular
expression of GATA-3 was marginally higher in patients with
global lesions, but the result was not statistically significant. In
patients with segmental lesions, we found no difference in the
glomerular expression of any target gene between those with
necrotising and sclerosis lesions (details not shown), although
the number of cases was small in each group. Relationship
between glomerular pathology and target gene expression in
tubulointerstitium was considered physiologically irrelevant
and therefore not analysed.

Relationship with histological activity and chronicity
There was a close correlation between AI and glomerular
expression of IL12, IL18, IL10 and MCP-1 (fig 2). The AI had
significant but only modest correlation with the expression of
IFNc (r = 0.34, p = 0.05) and TGFb (r = 0.35, p = 0.05). By
contrast, AI did not correlate with the expression of T-bet,
GATA-3, IL2 or IL4. Among the six items of the AI, leucocyte
infiltration showed the best correlation with the expression of
target genes in glomerulus, including IFNc (r = 0.45, p = 0.01),
IL12 (r = 0.43, p = 0.012), IL18 (r = 0.47, p = 0.006) and IL10

Figure 3 Relationship between leucocyte
infiltration and glomerular expression of: (A)
interferon c; (B) interleukin (IL)12; (C) IL18;
and (D) IL10. Gene expressions are depicted
as ratio to those in control.
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(r = 0.55, p = 0.001; (fig 3). Glomerular expression did not
correlate with the percentage of glomerulosclerosis, degree of
cortical scarring or histological CI for all of the target genes
(details not shown).

By contrast, CI correlated with the tubulointerstitial expres-
sion of IL2 (r = 0.33, p = 0.04) and MCP-1 (r = 0.39, p = 0.015),
and inversely with the tubulointerstitial expression of GATA-3
(r = 20.35, p = 0.034; fig 4). Similarly, percentage of cortical
fibrosis correlated with the tubulointerstitial expression of IL2
(r = 0.38, p = 0.025) and MCP-1 (r = 0.45, p = 0.008), and
inversely with the tubulointerstitial expression of GATA-3 (r =
20.43, p = 0.015). There was also an insignificant correlation
between the tubulointerstitial expression of TGFb and CI
(r = 0.29, p = 0.075) and percentage of cortical fibrosis
(r = 0.33, p = 0.059).

DISCUSSION
In this study, we found that the pattern of intraglomerular
cytokine gene expression was not related to the WHO class of
lupus nephritis. We did, however, identify a marked difference
in the pattern of cytokine gene expression between segmental
and global lesions, irrespective of the WHO class (fig 2). Briefly,
segmental lesions had significantly higher intraglomerular
expression of IFNc, IL12, IL18 and IL10; and the glomerular
expression of these genes correlated with the histological AI. By
contrast, chronic renal damage, as represented by histological
CI and percentage of cortical fibrosis, was associated with
tubulointerstitial expression of IL2, MCP-1, and possibly of
TGFb, which is consistent with the current understanding of
the pathophysiology of chronic kidney diseases.22 23

The glomerular expression of T-bet, IFNc and IL2 correlated
with serological markers of lupus activity, such as serum
complement levels and anti-ds-DNA antibody titre. The pattern
of glomerular cytokine gene expression suggests a predomi-
nantly Th1 pathway of lymphocyte activation, an observation
that is consistent with our previous study on urinary cytokine
gene expression.20 It is interesting, however, to note that neither
the overall SLEDAI score nor the dosage of corticosteroid
treatment correlated with the expression of any of the target
genes. In other words, the profile of intrarenal gene expression
is not a marker of systemic disease activity, but actually the
disease process within the kidney.

Although most of the target genes being examined were
different, our results share some similarities to that reported by
Peterson et al.11 We found that glomerular expressions of IFNc
and other Th1 cytokines were upregulated in patients with
segmental but not global lesions, whereas Peterson et al11 found
that type I interferon-inducible transcripts were upregulated in
a subset of patients. It is important, however, to note that
global and segmental lesions were not separately analysed in
the report of Peterson et al.11 Contrary to usual expectations, we
could not observe any change in glomerular TGFb expression,
whereas Peterson et al11 actually found that glomerular TGFb
expression was downregulated in patients with lupus nephritis.

We observed that glomerular GATA-3 expression was fivefold
higher than that of the tubulointerstitium (table 2). Although
GATA-3 is generally regarded as a marker of Th2 lymphocyte
differentiation, the interpretation of GATA-3 expression in the
kidney could be problematic because of the critical constitutive
expression of this transcription factor in the kidney, at least
during embryogenesis.24

Figure 4 Relationship between histological
chronicity index and tubulointerstitial
expression of: (A) GATA-3; (B) interleukin 2;
(C) monocyte chemoattractant protein-1; and
(D) transforming growth factor b. Gene
expressions are depicted as ratio to the
control.
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In this study, we could not affirm the cellular origin of the
detected mRNA. We believe that the expression of most of the
target genes came from the infiltration of mononuclear
leucocytes, with possible contribution from endothelium and
tubular epithelial cells in the tubulointerstitium. In fact, the
gene expression level in our study closely correlated with the
leucocyte infiltration subscore of the histological AI. Previous
immunohistochemical studies also showed that most of the
target genes we studied are expressed exclusively or largely by
mononuclear inflammatory cells.25 26

In summary, we found that segmental and global proliferative
lupus nephritis had distinct patterns of intraglomerular cytokine
gene expression. Segmental lupus nephritis is characterised by a
predominantly Th1 pattern of cytokine gene expression, the
degree of which correlates with the histological AI.
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