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Letters to the Editor
Acupuncture enhances 
superoxide dismutase (SOD) 
activity in the serum of 
rheumatoid arthritis patients

Sirs,
Acupuncture has been sought by patients 
with rheumatoid arthritis (RA) for sympto-
matic treatment (1, 2). However, the underly-
ing mechanism responsible for the  therapeu-
tic effect of acupuncture is not well known. 
RA is a chronic autoimmune disease, prin-
cipally characterized by synovial inflamma-
tion of the joints. In pathogenesis of RA, the 
formation of oxygen free radicals (OFRs) is 
an essential process (3, 4). Antioxidants such 
as superoxide dismutase (SOD) reduce the 
cell damage caused by OFR, and it is sug-
gested that the increased antioxidant activ-
ity including SOD relieves the symptoms 
of RA (5). Therefore, we hypothesized that 
acupuncture might modulate oxidative stress 
by enhancing the activity of antioxidants in 
RA patients, and investigated whether acu-
puncture could affect the activities of anti-
oxidants such as SOD, catalase and total 
antioxidant status (TAS) in the serum of RA 
patients. This is a follow-up analysis of the 
previously reported clinical study (1).
Since a formal ethics committee had not 
been established at our institution at the 
time of this study, we assessed the appro-
priateness of the protocol by consulting the 
senior members of the college staff, includ-
ing medical doctors, a nurse and a priest. 
Twenty-five patients who met the American 
College of Rheumatology criteria for RA at-
tended with informed consent. Among those 
patients, 23 completed 14 sessions of par-
tially individualized acupuncture treatment 
for 6 weeks. A total of 21 patients were in-
cluded in this study because two blood sam-
ples from two patients were not separated 
properly. Changes in the activities of SOD, 
catalase and TAS were assessed at baseline 
and after 6 weeks of treatment. For control 
purposes, previously reported swollen joint 
counts (1) were used as covariates.
After the acupuncture treatment, the activi-
ties of SOD and catalase significantly in-
creased (p<0.01 and p<0.05, respectively), 
but there was no change in TAS. We further 
investigated whether the changes in swol-
len joint counts were correlated with the 
changes in SOD, catalase or TAS in the RA 
patients using Spearman correlation coeffi-
cients. Interestingly, the results showed that 
the decrease in the number of swollen joints 
was significantly correlated with the in-
creased SOD activity (r=0.44, p<0.05), but 
not with the activity of catalase (p=0.196) or 
TAS (p=0.288). To observe the relationship 
between the changes in symptoms and SOD 
activity more clearly, we divided all of the 
participants into two groups: responders (at 
least 50% reduction in swollen joint counts) 

or non-responders (less than 50% reduction 
in swollen joint counts), and compared the 
changes in SOD, catalase and TAS between 
two groups. The responders showed sig-
nificantly greater changes in the activity of 
SOD (p<0.01) than the non-responders, but 
there were no significant differences in the 
changes of the catalase activity and TAS be-
tween the groups (Table I). The sensitivity 
analysis indicated that the change of SOD 
was not influenced by medication.
These findings suggested that the acupunc-
ture treatment induced the increased activi-
ties of SOD and catalase in the serum of RA 
patients and that the reduction in the number 
of swollen joints was significantly related to 
the upregulation of SOD activity. Although 
a variety of factors such as susceptibility 
genes, disease-causing immune cells, cy-
tokine and signal transduction networks are 
involved in the pathogenesis of RA (6), our 
results could participate as valuable pieces 
in unscrambling the puzzle to the yet indis-
tinct mechanism of acupuncture treatment 
in RA. Since this study has limitations in 
the small sample size and no control group, 
more rigorous studies with a placebo con-
trol group are warranted to confirm these 
findings. This study was supported by the 
AMMR Project of KIOM and the SRC pro-
gram of KOSEF (R11-2005-014).
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Table I. Baseline characteristics and the comparisons of SOD, catalase and TAS before and after 6 
week acupuncture treatment (n=21).
 
Baseline Week 6 p-value  Subgroup analysis 
 Subgroup* Changes p-value

Age-yrs 52.4 (7.6)     
BMI 22.0 (3.5)     
Female (%) 85.7 %     
Acupuncture naive (%) 28.6 %     
Medication Yes: 57.1 %
(%) No: 42.9 %     

Duration of disease-yrs 8.7 (7.9)     
Swollen joint count 4.5 (3.0) 1.0 (1.2) <0.01 A  - 4.3 (2.6) <0.01
      B - 0.2 (0.4) 

SOD (U/ml) 1.8 (2.3) 4.1 (1.9) <0.01 A 2.8 (2.4) <0.01
      B  0.3 (0.6) 

Catalase (U/ml) 60.2 (9.0) 64.3 (11.7) <0.05 A 5.4 (8.6) NS
      B  -0.2 (4.8) 

TAS (mmol/ml) 1.0 (0.2) 1.1 (0.3)               NS A 0.1 (0.3) NS
      B  - 0.0 (0.1) 

Data were represented as mean (SD). *A: Responder group (n=16); B: Non-responder group (n=5). Responders were 
defined as patients in whom the change in the swollen joint counts from baseline was higher than 50%. Wilcoxon’s 
signed-ranks test was used for before-and-after comparisons, and comparisons between two groups were made using 
the Mann-Whitney U-test. BMI: body mass index; NS: not significant.
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Crescentic glomerulonephritis 
and circulating antineutrophil 
cytoplasmic antibodies in 
scleroderma: a case report 
and review of the literature

Sirs,
Scleroderma renal crisis (SRC) is the clas-
sic clinical feature of kidney involvement in 
systemic sclerosis (SSc) occurring in about 
20% of patients with diffuse cutaneous in-
volvement and characterized by a typical 
clinical picture and a specific histological 
pattern (1). Kidney involvement different 
from SRC has been described in 26% of a 
large series of SSc patients (2). SRC-unre-
lated hypertension and proteinuria due to D-
penicillamine toxicity were two of the main 
causes of renal complications, but patho-
genic mechanisms leading to kidney disease 
other than SRC remains largely unclear.
We report a case of crescentic glomero ne-
phritis (GN) with progressive renal failure 
in a 56-year-old Caucasian woman, with 
a diagnosis of diffuse SSc Scl-70+ since 
1999, with evidence of circulating perinu-
clear-antineutrophil cytoplasmic antibodies 
(p-ANCA). She was referred at the end of 
2006 for recent onset of ingravescent mild 
dyspnea at exercise. Few months earlier, 
monthly iloprost infusions were started be-
cause of distal cutaneous ulcers appear-
ance. Laboratory data showed normochro-
mic normocitic anemia without signs of 
microangiopathic hemolytic anemia. Blood 
urea nitrogen (BUN) was 73 mg/dl and se-
rum creatinine 1.8 mg/dl. A 24-h urine col-
lection contained 0.8 g of protein. Blood 
pressure was 160/90 mm Hg. Pulmonary 
function tests revealed a mild reduction in 
forced vital capacity with a severe reduction 
in diffusing lung capacity of carbon mon-
oxide. A chest high resolution computed 
tomography  showed bilateral medium-ba-
sal honeycombing. There was no evidence 
of pulmonary hypertension at transthoracic 
echocardiography. 
Treatment with angiotensin-converting en-
zyme inhibitol (ACE-I) was started. How-
ever, BUN and creatinine level increased 
up to 139 mg/dl and 2.7 mg/dl, respective-
ly. The 24-h urinary protein excretion was 
2.6g. Urinalysis showed many erythrocytes 
and leucocytes per hpf and some granular 
casts. A high titer of p-ANCA was detected 
by indirect immunofluorescence (IIF), con-
firmed at a second determination after four 
months. Anti-myeloperoxidase (MPO) and 
anti-proteinase 3 (PR3), however, resulted 
persistently negative by enzyme-linked im-
munosorbent assay (ELISA). Anti-glomer-
ular basement membrane (GBM) antibod-
ies were not detected. Renal ultrasound 
examination showed a parenchimal neph-
ropathy with increased cortical echogenic-
ity. Normal renal arteries with normal intra-
parenchimal resistances were demonstrated 

at echo-doppler. A kidney biopsy showed 
a crescentic proliferative GN with fibrosis 
without evidence of thrombotic microangi-
opathy. Arteries and arterioles showed mild 
intima-media fibrous thickening. Tubules 
were atrophic without evidence of inflam-
matory infiltrate in the interstitium. On IIF 
staining no significant immune complex 
deposition was revealed. Despite treatment 
with intravenous cyclophosphamide, her 
renal failure did not recovery and hemodi-
alysis was started.
Perinuclear or atypical ANCA pattern, usu-
ally not associated to anti-PR3 or MPO an-
tibodies, has been described in a minority of 
patients with systemic lupus erythematosus, 
rheumatoid arthritis, polymyositis and anti-
phospholipid syndrome (3). Interestingly, 
no evidence of vasculitis or renal disease 
was found in these patients. Perinuclear or 
atypical ANCA have been also reported in 
SSc, with a prevalence of up to 15% (4). A 
crescentic GN was present in some of these 
subjects.
Crescentic rapidly progressive GN, clini-
cally presenting as RPGN, is classified in 
three major types: anti-GBM GN (I), im-
mune-complex GN (II) and pauci-immune 
GN (III) (5). Type III crescentic GN is as-
sociated with circulating ANCA in approxi-
mately 80% of patients, but a possible direct 
pathogenetic role of ANCA in renal damage 
is controversial (3). 
Recently, pauci-immune crescentic GN in 
SSc has been described and it is intriguing 
the fact that all cases were associated with 
ANCA positivity (Table I). ANCA-associ-
ated renal involvement in SSc is charac-
terized by normal or mild elevated blood 
pressure values, ingravescent renal failure, 
active urinary sediment with casts and pro-
teinuria (sometimes in nephrotic range). 
Disease duration before the onset of renal 
failure is usually much longer in ANCA-
related GN than in typical SRC. Moreover, 

histopathologic findings, all characterized 
by crescentic GN, are very different from 
those found in SRC. ANCA-associated 
kidney involvement in scleroderma mainly 
occurs in Scl-70+ diffuse skin disease, but 
few cases in anti-centromere positive pa-
tients have been also reported. Occasion-
ally, ANCA+ subjects with clinical features 
of SSc and circulating anti-DNA, anti-Sm/
RNP and anti-Ro/La antibodies have been 
described (6, 8, 12). Of interest, none of 
these patients had clinical evidence of overt 
connective tissue disease.
Unlike other described cases, ANCA re-
activity in our patient was not associated 
with anti-MPO. Kidney biopsy showed an 
advanced sclerotic stage, so that an earlier 
MPO detection during more active renal 
damage could not be ruled out. However, 
our findings may suggest that crescentic 
GN in SSc is also associated with ANCA 
reactive against autoantigens different from 
MPO. 
In conclusions, the present report supports 
the existence of different forms of renal in-
volvement other than SRC in scleroderma 
with possible different pathogenic mecha-
nisms. Because of different therapeutic ap-
proaches, these findings may suggest the 
usefulness to perform renal biopsy in cases 
of renal impairment in SSc patients, partic-
ularly in subjects with circulating ANCA. 
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Table I. Clinical features of SSc patients with pauci-immune crescentic GN and circulating ANCA.

Author Pts n. Age (yrs) Skin Disease BP Creat. 24h-UP AutoAb
(Ref) (Sex)  3 D  duration  (mmHg) (mg/dl)  (g)  specificity

Endo (6) 6 (F)  50 mean 3 L 7.8 y 158/86 4.8 ? Sm/RNP
    mean mean mean  anti-DNA
Huong  (7) 1 (F) 59 D 10 y 140/80 7.5 1.0 ACA
Hillis (8) 1 (F) 62 L 18 y normal 4.5 ? Ro/Scl-70
Carvajal (9) 1 (F) 54 D 8 y 150/90 1.7  1.5 Scl-70
Katrib (10) 3  66 L 4.5 y mean 123/80 2.4 ? all ACA
 (1F,2M) mean   mean 
Villaverde (11) 1 (F) 60 D 1 y 140/80 2.2 4.3 Scl-70
Wutzl (12) 1 (M) 43 D 18 y 135/70 1.8 3.1 Ro/La
Tomioka (13) 1 (F) 64 no  30 y 164/90 2.3 0.72 Scl-70
Herrera (14) 1 (F) 52 D 1 y ? 4.5 > 3.5 ACA
Kamen (15) 1 (M) 45 D 5 months 157/98 5.1 3.8 Scl-70
Kamen (15) 1 (M) 19 D 5 y 130/85 1.6 0.9 Scl-70
Kamen (15) 1 (F) 60 D 8 y 118/70 2.2 ? Scl-70
Cheung (16) 1 (F) 54 D 3 y 110/60 · ? Scl-70
Arnaud (17) 1 (F) 46 D 10 y 104/65 1.33 0.45 Scl-70

D: diffuse; L: limitate; UP: urinary proteins; BP: blood pressure.
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