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Abstract

Background The relationship between tonsillar autoim-
mune response and the pathogenesis of IgA nephropathy
(IgAN) has been previously demonstrated. However, the
role of CD,TCD,s*Treg cells, which play critical roles in
maintaining peripheral tolerance and preventing autoim-
munity, has not yet been defined in IgAN.

Methods Thirty-five patients with IgAN and 35 patients
without renal disease were studied. The CD,TCD,s " Treg
cells were examined by flow cytometry. Clinical and labo-
ratory data, such as serum creatinine and urinary samples,
were obtained from each patient. Glomerular injury was
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assessed by histopathology. Serum IgA, C3, IL-2, IL-4 and
IL-6 were analyzed by ELISA.

Results CD,"CD,s*Treg cells significantly decreased in
IgAN patients compared with the controls before tonsil-
lectomy (p < 0.05). CD,TCD,s*Treg cells were negatively
correlated with blood urea nitrogen, supernatant IL-4 and
proteinuria in IgAN patients, and positively with estimated
glomerular filtration rate. CD,"CD,s"Treg cells gradu-
ally decreased as the severity of renal histology increased.
In addition, serum IgA, IL-2, IL-6 and supernatant IL-4
elevated while CD,"CD,s"Treg cells decreased in IgAN
patients. CD,"CD,s*Treg cells were significantly increased
when serum IgA, IL-2, IL-6 and supernatant IL-4, urine
protein and urine erythrocytes were decreased after tonsil-
lectomy in patients with IgAN, but were still lower than
those of the controls (p < 0.05).

Conclusions CD,TCD,s'Treg cells were associated with
IgAN, and tonsillectomy may increase CD,"CD,s Treg
cells in IgAN patients, leading to clinical improvement.

Keywords CD,"CD,s"Treg cells - IgA nephropathy -
Tonsillectomy

Introduction

Immunoglobulin A (IgA) nephropathy (IgAN) is the most
common glomerulonephritis in the world [1]. Although
this disease was once considered to have a good progno-
sis, it has more recently been observed that 30-40 % of
IgAN patients progress to end-stage renal disease (ESRD)
within 20 years. Thus, analysis of the mechanism of occur-
rence or progression of IgAN is important to reduce or
prevent the number of patients with ESRD. One type of
IgAN pathogenesis is associated with polymeric IgA of the
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IgA1 subclass, which can react to the glomerular mesan-
gium. Much evidence has shown that the tonsils are closely
related to IgAN [2]. Tonsillectomy can improve the urinary
findings, keep stable renal function, and have a favorable
effect on long-term renal survival in some IgAN patients
[2]. Recent studies have shown that CD,"CD,s " Treg cells
are of critical importance to the maintenance of tolerance
by inhibiting the activation and proliferation of autoreactive
T cells [3]. CD,TCD,s"Treg cells are regulators in nearly
all of the animal models of human organ-specific diseases,
transplant rejection and allergic diseases [4]. Our experi-
ments have shown [5] that CD,"CD,s"Treg cells were
significantly decreased and dimeric IgA-producing cells
were dramatically increased in tonsils in IgA nephropa-
thy patients compared with the controls before and after
stimulation with HS-IgAN [a-hemolytic streptococcus
(HS) isolated from the tonsillar crypts of IgAN patients]
or HS-controls [a-hemolytic streptococcus (HS) isolated
from the tonsillar crypts of controls]. To date, there is no
other study of CD,"CD,s Treg cells in human IgAN.
Some patients with recurrent chronic tonsillitis do not suf-
fer from renal disease, implying that it is possible to find a
balance between immunity and tolerance. However, other
patients do suffer from IgAN along with recurrent chronic
tonsillitis. We therefore hypothesize that a numerical and/
or functional deficit of CD,"CD,s" Treg cells in IgAN
patients might trigger the development of disease. The
purpose of the present study was to observe the number of
CD,"CD,s*Treg cells in the peripheral blood of patients
with IgAN before and after tonsillectomy and evaluated its
clinical significance.

Materials and methods
Subjects
IgAN patient group

Thirty-five IgAN patients were admitted into our hos-
pital for renal diseases from September 2006 to August
2011. IgAN patients (18 men and 17 women; age range
1547 years; mean age 24.5 £ 4.3 years) were identified
by immuno histopathological examination of renal biopsy
specimens. IgAN was diagnosed on the basis of mesangial
cell proliferation and mesangial matrix expansion under
light microscopy and detection of predominantly granu-
lar mesangial IgA deposits by immunofluorescence. Sys-
temic lupus erythematosus, Henoch—Schonlein purpura
and hepatic diseases were excluded by clinical history,
physical examination and negative laboratory test results.
All IgAN patients underwent again kidney biopsy 2 years
after tonsillectomy. Clinical and laboratory data such as
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age, gender, serum creatinine, estimated glomerular filtra-
tion rate (eGFR) (eGFR was calculated with an abbrevi-
ated modification of dietin renal disease (MDRD) equa-
tion modified for Chinese subjects [6]), urinary protein and
blood pressure were recorded at the time of renal biopsy.
All patients did not undergo treatment with steroid, immu-
nosuppressive agents, angiotensin-converting enzyme
(ACE) inhibitor or AT1 receptor blockers before tonsil-
lectomy, but six patients were treated with steroid therapy
after tonsillectomy. Other 17 IgAN patients who did not
receive second biopsy 2 years after tonsillectomy from
September 2006 to August 2011 were excluded.

Control group

Thirty-five patients with chronic tonsillitis but without renal
disease (15 men and 20 women; age range 11-45 years;
mean age 21.8 + 5.4 years) were selected as the control
group. All patients with chronic tonsillitis had not hema-
turia and proteinuria who did not undergo treatment with
steroid, immunosuppressive agents, ACE inhibitor or AT1
receptor blockers.

The indications of tonsillectomy in patients with IgAN
include mainly the deterioration of urinary findings after
tonsillar infection, mild or moderate renal damage. Otolar-
yngologically, the two main indications for tonsillectomy
are upper airway obstruction due to tonsillar hypertrophy
and recurrent chronic tonsillitis. The study was approved
by the Ethical Committee of second Xiangya Hospital and
the Hunan Government Medical Research Council.

Clinical samples collected and tested

After acquiring informed consent, peripheral blood and
urine samples were collected before and after tonsillec-
tomy, respectively. Twenty-four-hour urine samples were
collected to determine the protein. Urine protein concentra-
tions were measured by the Coomassie Blue binding rea-
gent. Fresh urine samples were collected in the morning to
determine urine erythrocytes. At least three urinalyses are
required for the diagnosis of urinary abnormalities, and
each test should include microscopic examination of uri-
nary sediment in addition to routine urinalysis (the number
of replicates of each sample was three).

Flow cytometry analysis of CD,"CD,s " Treg cells

Peripheral blood was mixed and incubated for 30 min at
room temperature with 10 pl monoclonal Cy5-labeled
antihuman CD3 (Jingmei Biotech), FITC-anti-CD4 and
PE-anti-CD25. After a short incubation period, the sam-
ples were fixed with 1 % paraformaldehyde and analyzed
by flow cytometry (Coulter EpicsXL, System2 software;
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Beckman-Coulter). The analysis and gates were restricted
to lymphocytes (the number of replicates of each sample
was three).

Isolation of peripheral blood mononuclear cells and culture

PBMC were isolated from heparinized peripheral blood by
density gradient centrifugation, using Lymphocyte Separa-
tion Medium (Flow Labs, McLean, VA). Cells recovered
at the interface were resuspended in RPMI1640 supple-
mented with penicillin (100 U/ml), streptomycin (100 pg/
ml), glutamine (2 mM) and 10 % heat-inactivated fetal calf
serum (FCS), at a concentration of 3 x 10° cells/ml. Dupli-
cate cultures, with phytohaemagglutinin (PHA; Sigma, St
Louis, MO) 20 ug/ml, were maintained for 24 h at 37 °C
in a 5 % CO, atmosphere. At the end of this period, cell-
free supernatant was obtained by centrifugation at 800g for
10 min and frozen at —70 °C until assayed.

Enzyme-linked immunosorbent assay

The serum concentrations of IL-2, IL-6 and the cell-free
supernatant concentration of IL-4 were measured, respec-
tively, by an enzyme-linked immunosorbent assay (ELISA)
with ELISA kits (R&D Systems, USA) according to the
manufacturer’s instruction (the number of replicates of
each sample was three).

Histopathological evaluation

Kidney Biopsy for histological evaluation was repeated
shortly before tonsillectomy and again 2 years after tonsil-
lectomy in 35 IgAN patients. Renal specimens obtained
from the first and the second of these biopsies were evalu-
ated by the same pathologist, who was unaware of patients’
clinical profiles. All kidney biopsy samples were sub-
jected to fluorescence, and light microscopic examination.
For light microscopy, kidney biopsy samples were fixed
in 10 % buffered formalin, dehydrated, and embedded in
paraffin by conventional techniques. Sections were stained
with hematoxylin and eosin, and periodic acid—schiff. Pro-
teinuria, IgA, complement component C3, activity (Al) and
chronicity (CI) indices, as well as semiquantitative renal
histological evaluation of renal biopsy specimens obtained
at time of diagnosis, were compared. Al includes glomeru-
lar hypercellularity, leukocyte exudation, fibrinoid necrosis,
cellular crescents, hyaline deposits and interstitial inflam-
mation, while CI includes glomerular sclerosis, fibrous
crescents, renal tubular atrophy and interstitial fibrosis.
These alterations were graded semiquantitatively on a
14+-3+4 scale (mild, moderate or marked) [7]. The renal
pathological lesions were graded single-blindedly accord-
ing to the Haas classification [8].

Statistical analysis

Data were expressed as mean standard deviation. Com-
parison between the two groups was done by independ-
ent-sample ¢ test or nonparametric Mann—Whitney U test
as appropriate. Differences between multiple groups were
compared by the ANOVA test. Relationships between dif-
ferent values were examined using Spearman’s correlation
tests. A p value <0.05 was considered statistically signifi-
cant. All statistical analyses were performed using Statisti-
cal Package for Social Sciences version 16.0 (SPSS Inc.,
USA).

Results
Flow cytometry analysis of CD, CD,s Treg cells

We analyzed the population of CD,"CD,s Treg
cells in peripheral blood by flow cytometry (Fig. 1).
CD,"CD,s'Treg cells significantly decreased in IgAN
patients compared to those of the control groups before
tonsillectomy (°p < 0.05). After tonsillectomy, the num-
ber of CD,"CD,s"cells gradually increased (however,
3 months after tonsillectomy, increase of CD, CD,s Treg
cells tended to be stable) (Fig. 2), but was still lower than
those of the control groups (*p < 0.05). There was statisti-
cally significant difference before and after tonsillectomy
between IgAN patients and the control groups (all p < 0.05)
(Table 1). Although CD,"CD,s"Treg cells in 6 IgAN
patients treated with steroid after tonsillectomy tended to
decrease compared to those of the IgAN patients without
steroid therapy (data not shown), they were still higher than
those of themselves before tonsillectomy.

Clinical and histopathological findings in patients
on pre-/post-tonsillectomy

Clinical and histopathological findings in patients on pre-/
post-tonsillectomy were listed in Table 2. Serum IgA, IL-2,
IL-6 and supernatant IL-4 significantly increased in IgAN
patients compared to those of the control groups before
tonsillectomy (all *p < 0.05). Twenty-four months after
tonsillectomy, serum IgA and supernatant IL-4 significantly
decreased (all “p < 0.05), but were still higher than those of
the control groups. There was statistically significant differ-
ence before and after tonsillectomy between IgAN patients
and the control groups (all *p < 0.05). Serum IL-2 and IL-6
tended to decrease, although the difference was not signifi-
cant in the IgAN patients after tonsillectomy. In contrast,
serum levels of C3 did not differ between IgAN patients
and control groups (p > 0.05), and there was no signifi-
cant change in serum C3 levels in IgAN patients before
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Fig.1 CD,*CD,s" Treg cells in
peripheral blood by flow cytom-
etry. CD,"CD,s*Treg cells were
counted using the indicated

gates and are enumerated in
Table 1. a: CD,TCD,s " Treg
cells, I: IgAN patients, II: con-
trol patients. a CD,TCD,5 " Treg
cells in peripheral blood,
before tonsillectomy, b il i
CD,"CD,s" Treg cells in periph-
eral blood, 24 months after
tonsillectomy. CD,CD,s*Treg
cells significantly decreased in

§2dd

IgAN patients compared to the
control group before tonsillec-
tomy (p < 0.05). Twenty-four
months after tonsillectomy, the
number of CD,CD,s"cells
significantly increased, but were
still lower than those of the
control group (p < 0.05)
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Fig.2 The percentage of CD,TCD,s™Treg cells in patients
with IgAN before and after tonsillectomy. The percentage of
CD,*CD,sTreg cells in IgAN patients who had undergone ton-
sillectomy was gradually increased compared to those before ton-
sillectomy. However, 3 months after tonsillectomy, increase of
CD,tCD,s " Treg cells tends to be stable

Table 1 The number of CD,"CD,s"cells in peripheral blood (mean
+ SD) %

Preoperative After 24 months
IgAN group 1.25+0.118* 2.19 + 0.369*
Controls 3.04 +0.452 2.97 +0.562

CD,"CD,s " Treg cells significantly decreased in IgAN patients com-
pared to the control group before tonsillectomy (°p < 0.05). Twenty-
four months after tonsillectomy, the number of CD,"CD,s cells sig-
nificantly increased, but were still significantly lower than those of
the control group (*p < 0.05)
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and after tonsillectomy (p > 0.05). Urine protein and urine
erythrocytes were significantly decreased when decreased
CD,"CD,s'Treg cells in the peripheral blood in IgAN
were significantly increased after tonsillectomy. After ton-
sillectomy, the AI scores were significantly decreased,
while CI showed worsened slightly compared to preopera-
tive findings in IgAN groups, although the change was not
significant (p > 0.05). The intensity of IgA, C3 deposition
in mesangial region was significantly decreased in IgAN
groups after tonsillectomy (all “p < 0.05) (Table 2; Fig. 3).

CD,"CD,s " Treg cells and clinical data

The correlations between CD,CD,s" Treg cells and val-
ues for numerous clinical parameters were examined in
IgAN patients (Table 3). CD, CD,s" Treg cells were nega-
tively correlated with serum blood urea nitrogen (BUN)
in IgAN patients, and CD,"CD,s"Treg cells were posi-
tively correlated with eGFR before and after tonsillectomy
(all p < 0.05) in IgAN patients. These results indicate that
CD,"CD,s"Treg cells were associated with renal function
in IgAN patients. CD,"CD,s*Treg cells were negatively
correlated with urine protein and supernatant IL-4 in [gAN
patients before and after tonsillectomy (all p < 0.05).

Correlation between CD,"CD,s " Treg cells and histological
classification of IgA nephropathy

CD,*CD,5 Treg cells in IgAN patients tended to decrease
in parallel with the severity of the histological classification
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Table 2 Clinical and histopathological findings in patients on pre-/post-tonsillectomy

IgAN group (pre-/post-tonsillectomy)

Control group (pre-/post-tonsillectomy)

1.62 & 0.54/0.62 + 0.234
14.87 £ 5.12/7.29 + 0.72%

15.8 & 0.59%/14.9 + 0.90*

0.92 + 0.15%/0.89 =+ 0.14*

347.84 + 73.96%/324.17 + 56.27*

94.14 + 16.42%/101.16 & 14.73*
341.2 + 83.7%/276.7 £ 50.7%%
122.1 +£22.4/116.8 + 24.9
102.4 4+ 12.8%/101.5 & 11.2%

513 + 33.03 */337 & 72.40%4
49.21 + 10.30%/45.97 £ 7.04*

83+ 1.1/5.1 £0.8%

Proteinuria (g/day)
Hematuria (x 10, cells/ml)
BUN (mg/dl)

Serum Cr (mg/dl)

Serum uric acid (umol/l)
eGFR (ml/min/1.73 m?)
Serum IgA (mg/dl)
Serum C3 (mg/dl)
Serum IL-2(pg/ml)
Supernatant IL-4 (pg/ml)
Serum IL-6 (pg/ml)

Al (median)

142 +0.89/13.5 £ 0.71
0.77 £ 0.16/0.75 £ 0.16
238.59 +40.11/244.10 &+ 54.74
108.77 £ 10.84/110.56 £ 10.11
206.7 £ 59.3/202.9 £ 47.3
124.8 £ 21.7/127.5 £ 26.7
24.6 £12.2/22.9 £ 8.3
211.48 + 34.81/219.42 + 89.72
31.41 £ 10.49/29.14 £ 6.56

CI (median)
Intensity of IgA deposition

4.6 £04/47£03

Intensity of C3 deposition

2.12 4 0.63/1.67 4+ 0.394
2.04 £ 0.54/1.54 £ 0.42%

Al activity index, CI chronicity index
* p <0.05 compared with control

A p <0.05 compared with before tonsillectomy

of nephropathy as determined by the Haas classification
[8] (Fig. 4), although the difference was not significant (all
p >0.05).

Discussion

Tonsil tissues are located at the gateway of the respiratory
and alimentary tract and belong to the mucosa-associated
lymphoid tissue. The generation of B cells in the germinal
centers of the tonsil is one of the most essential tonsillar
functions. Pathogenic bacteria easily remain the tonsillar
fossae. Tonsillitis may induce nephritis or make nephritis.
This indicates that tonsils were closely related to IgAN.
Depletion of the minor CD,"CD,sTreg cells results in
the development of organ-specific autoimmunity [9]. Auto-
immune diseases can be prevented by reconstitution of
the animals with CD,*CD,sTreg cells [9]. Powrie et al.
[10] demonstrated that transfer of CD,TCD,s Treg cells
protected mice from the development of inflammatory
bowel disease and even reversed established gastrointes-
tinal inflammation. CD,*CD,s"Treg cells are regulators
in almost all of the animal models of human organ-spe-
cific diseases, transplant rejection and allergic diseases
[4]. The most notable immunomodulatory property of
CD,"CD,s"Treg cells is their ability to limit the develop-
ment of a proinflammatory CD," Th2 phenotype [11]; this
inhibition is characterized by reduced cytokine produc-
tion. Abnormality of peripheral T cell and increased IgA
can result from an inappropriate balance between allergen

activation of CD,CD,s" Treg cells and effector Th2 cells
[12, 13]. This imbalance could result from a deficiency in
suppression by CD,TCD,sTreg cells or strong activation
signals that overcome such regulation [14]. Recent work has
shown that following antigen inhalation, CD,TCD,s*Treg
cells play a key immunomodulatory role [15]. It has been
reported that Thl responses are more prone to regulation
by CD,"CD,s*Treg cells than Th2 responses [16]. Some
patients with recurrent chronic tonsillitis do not suffer from
renal disease, implying that it is possible to find a balance
between immunity and tolerance. However, other patients
do suffer from IgAN along with recurrent chronic tonsilli-
tis. We therefore hypothesize that a numerical and/or func-
tional deficit of CD,TCD,s " Treg cells IgAN patients might
trigger the development of disease. The purpose of the pre-
sent study was to observe the number of CD,TCD,s*Treg
cells in the peripheral blood of patients with IgAN before
and after tonsillectomy. CD,TCD,s*Treg cells significantly
decreased in IgAN patients compared with controls before
tonsillectomy. The number of CD,TCD,s " Treg cells gradu-
ally increased after tonsillectomy, but was still lower than
those of the control groups. Although CD,TCD,s™Treg
cells in 6 IgAN patients treated with steroid after tonsil-
lectomy tend to decrease compared to those of the [gAN
patients without steroid therapy (data not shown), they
were still higher than those of themselves before tonsil-
lectomy. In addition, two patients with lower levels of
CD,"CD,s"Treg cells exhibited a decrease after tonsil-
lectomy in this study. These changes might be a result of
other transient disease, such as acute inflammatory disease,
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Fig. 3 Histopathological find-
ings in IgAN patients on pre-/
post-tonsillectomy (x40) a
pre-tonsillectomy, b post-ton-
sillectomy. The intensity of IgA
and C3 deposition in mesangial
region and the Al (activity
index) score were significantly
decreased after tonsillectomy.
However, CI (chronic index)
score showed worsened slightly
compared to preoperative
findings, although the change
was not significant after
tonsillectomy

although the exact cause was not elucidated. Evaluation of
CD,"CD,s*Treg cells in patients with IgAN should there-
fore be carefully performed.

CD,"CD,s"Treg cells were negatively correlated with
serum BUN, supernatant IL-4 and urinary protein and were
positively correlated with eGFR. The CD,"CD,s Treg
cells tended to gradually decrease with increasing sever-
ity of histologically assessed nephropathy. The intensity
of IgA and C3 deposition in mesangial region was sig-
nificantly decreased after tonsillectomy. Serum IL-2 and
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IL-6 tended to decrease, although the difference was not
significant in the IgAN patients after tonsillectomy. Super-
natant IL-4 and serum IgA were significantly decreased in
the IgAN patients after tonsillectomy. Twenty-four months
after tonsillectomy, urine protein and urine erythrocytes
were significantly decreased that are consistent with previ-
ous reports [17-19]. Decreased CD,*CD,s Treg cells of
peripheral blood were increased when urine protein, urine
erythrocytes, serum IgA, IL-2, IL-6 and supernatant IL-4
were decreased in IgAN patients after tonsillectomy.
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Table 3 Correlation between the frequency of CD, CD,5 " Treg cells
and clinical parameters in IgA nephropathy patients

CD,"CD,s" cells (%)  CD,*CD,s" cells

(preoperative) (%) (postoperative)

r p r p
SBP —0.259 n.s. —0.276 n.s.
DBP —0.310 n.s. —0.202 n.s.
BUN —0.403 <0.05 —0.370 <0.05
SUA —-0.171 n.s. —0.193 n.s.
eGFR 0.858 <0.01 0.428 <0.05
24-h UP —0.562 <0.01 —0.367 <0.05
Hematuria —0.206 n.s. —-0.117 n.s.
Serum IgA —0.221 n.s. —0.188 n.s.
Serum C3 —0.250 n.s. —0.116 n.s.
Serum IL-2 —0.102 n.s. —0.012 n.s.
Supernatant IL-4 —0.727 <0.01 —0.876 <0.01
Serum IL-6 —0.238 n.s. —0.248 n.s.

n.s. not significant, SBP systolic blood pressure, DBP diastolic blood
pressure, Scr serum creatinine, SUA serum uric acid, eGFR estimated
glomerular filtration rate, 24-h UP 24-hour urinary protein

14 ¢ [ CD4+CD25+ Treg cells

Gradel Grade2 Grade3 Grade4 Grade5
(n=12) (n=3) (n=9) (n=6) (n=5)

The number of CD, CDas" Tregcells ( %po)
[=)}

Fig.4 The number of CD,"CD,s*Treg cells in five grades of
IgAN patients classified by Haas classification. The number of
CD,"CD,s " Treg cells in IgAN patients tended to decrease in paral-
lel with the severity of the histological classification of nephropathy,
although the difference was not significant (all p > 0.05)

When IgAN patient experiences a decrease in
CD,"CD,s"Treg cells, his/her lymphocytes react signifi-
cantly more strongly to antigens, leading to higher levels of
cytokine production (IL-2, IL-4, IL-6). Excessive cytokine
production may enhance the switching of antibody produc-
tion from one isotype to another (e.g., from IgM to IgA
[20]). IL-4 regulates IgE and IgA synthesis, and increased
production of IL-2 augments the IgA immune response
[21, 22].

Therefore, large amounts of IgA by the blood circulation
are present in the mesangial area. IgA is deposited on the
glomerular mesangium where it can activate complement

or disturb the balance between blood coagulation and plas-
minogen and stimulate renal mesangial cells to produce
cytokine and inflammatory substances, altogether resulting
in injured renal tissue [23]. CD,"CD,s " Treg cells may play
an important role in the pathogenesis of IgAN.

Tonsillectomy is thought to be effective in improv-
ing renal function in IgAN patients [24]. Akagi et al. [25]
reported that tonsillectomy leads to favorable long-term
outcomes in IgAN patients. Although the mechanism by
which tonsillectomy is an effective treatment for IgAN
is not fully understood, there duction of IgA mesangial
deposition after tonsillectomy may in part explain the
mechanism of this treatment. The present study indicates
that increase of CD,TCD,s"Treg cells is another mecha-
nism by which tonsillectomy may function. In addition,
CD,"CD,s*Treg cells significantly increased after tonsil-
lectomy, and CD,"CD,s*Treg cells were not increased to
the levels seen in healthy subjects in our study. Wang et al.,
based on their meta-analysis, concluded that whereas nei-
ther tonsillectomy nor steroid treatment alone increased
remission rates in IgAN patients, tonsillectomy com-
bined with either normal steroid or steroid pulse treatment
resulted in higher remission rates with favorable long-term
efficacy [26-30]. We speculate that tonsillectomy is effec-
tive in increasing CD,"CD,s Treg cells in IgAN patients,
but that this effect is limited and combination therapy with
tonsillectomy plus steroid-based treatment may be neces-
sary to obtain significant increased of CD,"CD,s Treg
cells and favorable long-term outcome. Kusano et al.
[31] reported that the prevalence of tonsillar H. pylori in
IgAN patients was 14 (100 %) of 14 patients and was sig-
nificantly higher than in patients with recurrent pharyn-
gotonsillitis. Anti-H. pylori IgA antibody in the serum of
IgAN patients was more frequent and levels were higher
compared to controls without renal diseases [32], and this
antibody showed positive staining in the glomerular cap-
illary walls [33]. Basal levels of reactive oxygen species
(ROS) were greater in epithelial cells isolated from gastric
mucosal biopsy specimens from H. pylori-infected sub-
jects than in cells from un-infected individuals [34]. It is
possible that immune complexes formed by H. pylori and
this antibody in the palatine tonsils are a potential cause of
IgAN pathogenesis [31]. In a recent study, Camilla et al.
reported that the circulating oxidative stress predicted best
the progressive kidney disease in a cohort of 292 patients
with IgA nephropathy [35].

Our experiments have shown [5] that CD,"CD,s* Treg
cells were significantly decreased and dimeric IgA-producing
cells were dramatically increased in tonsils in IgA nephropa-
thy patients compared with the controls. Tonsillectomy may
reduce these complexes and dimeric IgA-producing cells,
improve immune function, and increase CD,+CD,s Treg
cells, leading to attenuation of the severity of IgAN.
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In conclusion, the present study indicated that
CD,"CD,s"Treg cells were not only lower in patients
with IgAN, but also were correlated with disease sever-
ity in IgAN patients. In addition, the effects of tonsil-
lectomy in IgAN patients may be associated with an
increase of CD,"CD,s" Treg cells. Additional studies are
necessary to demonstrate a functional deficit of tonsillar
CD,"CD,s"Treg cells in IgAN patients and other biologi-
cal properties of CD,TCD,s*Treg cells.
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