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Abstract The aim of this study was to examine the
expression of P-glycoprotein (P-gp) in CD3 lymphocytes
of children with nephrotic syndrome (NS) in relation to
their clinical response to glucocorticoid (GC) treatment.
The examinations were performed on two groups. The
study group (I) consisted of 88 children aged 2.0–20.0 years
with NS, divided according to their clinical response to GC:
NFR—non-frequent relapse NS; FR—frequent relapse NS;
SD—steroid-dependent NS. The control group (II) con-
sisted of 18 healthy children never treated with GC. We
measured P-gp expression on CD3 lymphocytes of patients
with NS using a flow cytometry assay. The CD3/P-gp was
significantly higher than in controls. The difference was
higher in SD (P=0.0001) and FR - (P=0.0002) group. The
difference in NFRwas smaller. Mean CD3/P-gp (in percent)
was twice as high in SD children than in NFR, and the
difference, as between FR and NFR, was statistically
significant (P<0.01). Worse response to GC or dependency
may be due to overexpression of P-gp. Further examinations
are necessary to establish whether increased P-gp activity is
a result of MDR-1 polymorphism and to determine GC
response, or to ascertain if such activity is only a result of
GC therapy.
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Introduction

Childhood nephrotic syndrome was once considered a
benign condition because of the good response to steroid
treatment in the majority of patients. Most comprehensive
reviews of childhood nephrotic syndrome (NS) have
shown that the response rate to steroids has been reported
to be at least 80%, and even 90% [1, 2]. Despite response to
steroids, over one-third of patients with steroid-sensitive
NS (SSNS) relapse or develop a steroid-dependent course
of disease [2, 3]. Our clinical findings suggest that, in
children with good initial steroid responsiveness, some-
times during the course of diseases the response to steroid
treatment becomes worse, and, sometimes, late steroid
resistance is observed. Resistance to the therapeutic effects
of corticosteroids is recognised in patients with asthma [4],
inflammatory bowel diseases [5] and rheumatoid arthritis
[6].

An acquired worse response to corticosteroids in NSmay
be related to drug resistance mechanisms. Among these,
one of the most extensively studied is so-called multidrug
resistance-1 (MDR-1), which is characterised by the over-
function of one 170 kDa P-glycoprotein (P-gp) [7]. P-gp
belongs to the ATP binding cassette superfamily of trans-
port proteins, first described by Juliano and Ling in 1976
[8]. It is richly expressed in many tissues, and, in the
haemopoietic system, peripheral blood mononuclear cells,
macrophages, natural killer, dendritic cells and T and B lym-
phocytes all express P-glycoprotein at varying levels [9].

The MDR-1 phenotype involves decreased sensitivity to
several agents, including vinca alkaloids, anthracyclines
and glucocorticoids [10]. It is the consequence of the drug
expulsion by P-gp that diminishes the intracellular drug
concentration, thus reducing its therapeutic action. How-
ever, still little is known about the possible role of P-gp in
autoimmune diseases that require therapy with drugs
actively effluxed by this pump, e.g. prednisone.

The aim of this study was to explore the expression of
P-gp in CD3 lymphocytes in the peripheral blood of
children with nephrotic syndrome in relation to their
clinical response to glucocorticoid treatment.
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Subjects and methods

The examinations were performed on two groups of
children. The study group (I) consisted of 88 children (♀-
39, ♂- 49), aged 2.0–20.0 years (mean 10.0±4.88 years)
with nephrotic syndrome. They were divided into three
groups, depending on their clinical response to glucocor-
ticoid treatment: NFR—non-frequent relapse NS; FR—
frequent relapse NS; SD—steroid-dependent NS.

Definitions NS was defined as urinary protein excretion of
>40 mg/m2 per hour and hypoalbuminaemia of <25 g/dl,
according to the criteria of the International Study of
Kidney Disease in Children (ISKDC) [1].

Remission of NS was characterised by the disappear-
ance of albuminuria for at least 3 consecutive days.

Frequent relapsers were defined according to the
ISKDC criteria (more than two relapses in the initial
6 months after presentation or more than four per year
during follow-up) [11].

Steroid dependency was defined according to the
guidelines of the of Arbeitsgemeinschaft für Pädiatrische
Nephrologie (at least two relapses during alternate day
treatment with prednisone or within 2 weeks after
cessation) [12].

All the examined children were treated with the standard
initial therapy, consisting of daily administration of pred-
nisone 60 mg/m2 body surface area for 4 weeks, followed
by 40 mg/m2 given on alternate days, followed by various
tapering on alternate days. Relapses were treated with
prednisone 60 mg/m2 administered daily until remission
was achieved, followed by 40 mg/m2 on alternate days.

In steroid-dependent patients, maintenance alternate day
dosage of prednisone was instituted. The alternate dose was
gradually tapered to determine each patient’s individual
threshold at which relapse occurred.

In children with frequent relapses, steroid dependency or
serious side effect of steroids alternative treatment was
used. Cyclophosphamide therapy was administered in an
8-week course in 29/88 children; Imuran (azathioprine)
was used only in 6/88 children. The cytotoxic treatment
was finished at least 6 months before the examinations took
place. Because cyclosporine treatment may influence P-gp
expression, we excluded all the children treated with this
drug [13].

The children were examined in remission of NS and had
not received steroids for at least 3 months in subgroups
NFR and FR. In SD subgroup 7/18 children received
prednisone at a dose not exceeding 0.5 mg/kg body weight
(b.w.) on alternate days.

Table 1 The characteristics of the patients with NS according to their clinical steroid response (CF cyclophosphamide, AZA azathioprine,
MCNS minimal change nephrotic syndrome, FSGS focal segmental glomerulosclerosis)

Characteristic Non-frequent relapse NS (NFR)
(n=44)

Frequent relapse NS (FR)
n=26

Steroid-dependent NS (SD)
n=18

Mean ± SD; median (range)

Male/female 22/20 15/11 10/8
Age of onset (years) 5.64±3.05 4.68±3.05 5.08±4.21

5.5 (1.5–15.5) 3.5 (1.5–12.5) 2.5 (1.5–14.0)
Age at evaluation (years) 10.20±4.33 11.03±4.68 11.0±6.59

11.0 (3.0–19.0) 12.0 (2.0–18.0) 13.5 (2.0–20.0)
Duration of follow up (years) 4.55±3.19 6.35±4.27 5.91±5.64

3.5 (0.5–16.5) 5.75 (0.5–15.5) 4.25 (0.5–17.5)
Number of NS episodes 3.45±1.04 8.0±2.26 7.0±2.35

3.5 (1.0–5.0) 8.0 (4.0–12.0) 7.0 (4.0–12.0)
Time to remission (days) 10.29±5.28 15.76±4.99 15.33±6.01

8.5 (4.0–24.0) 15.5 (6.0–25.0) 17.5 (5.0–23.0)
Family history of NS 0/44 2/26 1/18
Alternative therapy CF-3/44 CF-17/26 CF-9/18

AZA-3/26 AZA-3/18
Total dose of prednisone mg/kg b.w. 965.68±422.13 1903.46±625.12 1667.22±990.76

870.0 (440.0–1870.0) 1890.0 (580.0–3250.0) 1725.0 (380.0–3780.0)
Renal biopsy Not done 31/44 (70%) 0/26 (0%) 1/18 (5%)

MCNS 11/44 (25%) 19/26 (73%) 11/18 (61%)
MCNS with
signs of FSGSa

2/44 (5%) 7/26 (27%) 6/18 (34%)

Relapses/year 1.04±0.53 1.94±1.53 2.68±2.59
0.88 (0.24–2.0) 1.39 (0.5–8.0) 1.69 (0.38–8.0)

Dose of prednisone/relapse 312.21±187.48 243.73±72.02 227.0±105.78
267.0 (110.0–870.0) 232.0 (113.0–416.0) 232.9 (75.0–421.0)

aSigns of FSGS in 10–20% of glomeruli
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The control group (II) consisted of 18 healthy children
(♀-10, ♂-8) aged 2–18 years (9.18±4.7 years), never
treated with glucocorticoids. None of the children had any
other systemic disorders.

Methods

We measured P-gp expression on peripheral blood T
lymphocytes (CD3) of patients with nephrotic syndrome
using a flow cytometry assay. P-gp expression was quan-
tified by the percent of P-gp positive cells and absolute
number of cells per microlitre. Double (FITC/PE) mono-
clonal antibodies for immunophenotyping analysis were
purchased from Becton Dickinson (BD). All the other
reagents were obtained from Coulter. Flow cytometric
analysis was performed by Coulter Epics XL in a whole-
blood procedure.

The study was approved by the ethics committee of the
Medical Academy in Białystok in accordance with the
Declaration of Helsinki.

Data analysis was performed with computer program
Statistica 6.0. Since no features of normal disintegration
were found in the groups examined with the Shapiro–Wilk
test, statistical analysis was performed with the non-
parametric Mann–Whitney U test or analysis of variance
(ANOVA). Spearman correlation coefficients were calcu-
lated for statistically significant correlation. A P value less
than 0.05 was considered statistically significant.

Results

In all subgroups of NS children and also in the control
group (male/female −0.8, age 69.18±4.7 years) the children
were of similar age and gender (P>0.05) (Table 1). Also,
the age at evaluation of disease did not differ between the
NS subgroups groups (P>0.05). The number of NS
relapses was significantly higher in FR and SD subgroups.

Total prednisone dose per kilogramme of body weight
was the highest in the FR subgroup, a little lower in the SD
subgroup and the lowest in the NFR subgroup. The
differences were statistically significant. The mean dose of
prednisone for the relapse was similar in FR and SD
children and higher in NFR children (P<0.05). In 32/88
(36.5%) children with NS renal biopsy was not performed,
and these were mainly children from the NFR subgroup. In
the remaining children minimal change nephrotic syn-
drome (MCNS) was found in 41/88 (46.5%) and early focal
segmental glomerulosclerosis (FSGS) in 15/88 (17%). The
ratio MCNS/early FSGS was 19/7 in subgroup FR and 11/6
in SD.

In NFR NS, for 2/44 (5%) children it was the first
episode of the illness, in 5/44 (11%) cases it was the first
relapse, and in 37/44 (84%) the consecutive relapse.

We evaluated the expression of P-gp on CD3 lympho-
cytes and total P-gp on other mononuclear cells from
children with NS in particular subgroups (Fig. 1 and
Table 2). The expression of P-gp in the CD3 lymphocytes
(CD3/P-gp), similar to that of total P-gp, was significantly
higher than in the control group. The difference was higher
in the SD subgroup (P=0.0001) (FR P=0.0002). The
difference in the NFR subgroup was smaller (P<0.05).
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Fig. 1 Expression of P-gp on
CD3 lymphocytes of peripheral
blood in NS children depending
on their clinical response to
glucocorticoid (GC) treatment
(FR frequent relapsers, NFR
non-frequent relapsers, SD
steroid - dependent, C control)
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Mean CD3/P-gp (in percent) was more than twice as
high in SD children than in NFR children, and the
difference was statistically significant (P<0.01). Similarly,
the difference between FR and NFR was statistically
significant (P<0.01). The difference was not significant
between subgroups SD and FR (P>0.05). Similar results
were found in the percentages of total P-gp.

Figure 2 shows the positive correlation between CD3-
P-gp and the clinical parameters examined in all NS
children. The strongest correlation was observed between
CD3/P-gp and number of NS episodes (r=0.305, P=0.004).

However, a statistically significant positive correlation was
also found between CD3/P-gp and total prednisone dose,
time to remission and age of onset. In Table 3 we analysed
the correlations within each of the subgroups. The
correlation between CD3/P-gp and total prednisone dose
was the strongest in the SD group, a little weaker in FR and
positive, but not statistically significant, in NFR. Correla-
tion with other parameters was similar in the whole group.
Only in the FR subgroup did the correlation with the
number of relapses become stronger.

Table 2 Characteristics of examined parameters in subgroups of children with nephrotic syndrome (I) and in control group (II) (a.n.
absolute number, P comparison with control group)

Group Number CD3/P-gp (%) CD3/P-gp (a.n.) total P-gp (%) total P-gp (a.n.)

Mean ± SD; median (range)

I NFR 44 3.02±3.46* 53.01±57.66* 6.19±6.83* 154.6±176.03*
1.95 (0.1–13.50) 29.95 (1.10–232.8) 4.00 (1.0–34.5) 89.0 (12.0–936.0)

FR 26 5.56±4.07** 63.96±47.44** 11.47±8.79** 184.65±191.36**
5.7 (0.1–12.1) 67.04 (1.10–180.7) 11.10 (1.2–34.5) 135 (19.0–908.0)

SD 18 7.00±3.09** 103.97±77.66** 11.57±9.79** 226.88±264.30**
7.15 (1.1–11.9) 75.17 (7.98–306.9) 7.05 (0.8–36.5) 153.0 (21.0–706.0)

II 18 1.24±0.58 16.64±8.47 3.40±0.99 66.16±24.44
1.10 (0.30–2.20) 17.2 (2.49–29.06) 3.25 (1.8–5.3) 70.0 (14.0–100.0)

*P<0.05
**P<0.01

Correlation: r =0.2439, p=0.022
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Fig. 2 Correlation between CD3/P-gp expression and (top left) total prednisone dose, (top right) time to remission, (bottom left) age at onset
and (bottom right) number of NS episodes
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Discussion

Glucocorticoids are still essential for the control of disease
activity in nephrotic syndrome children. Glucocorticoids
circulate in the blood in free forms or as complexes with
corticosteroid-binding globulin (CBG), called transcortin,
or as albumin-binding forms. The biological action of
glucocorticoids (GCs) is possible when they shift into
target cells [14]. Although children with minimal change
nephrotic syndrome initially respond to GC treatment well,
some of them show poor response in the course of the
disease. They develop frequent relapses or a steroid-
dependent course of disease. Several mechanisms may
explain glucocorticoid unresponsiveness. Patients with
heavy nephrotic syndrome often develop peritonitis or
hypoalbuminaemia, which induces glucocorticoid malab-
sorption from the intestine. Another reason may be rapid
glucocorticoid degradation. Among the multiple mecha-
nisms of multidrug resistance, overexpression of P-gp has
emerged as the main factor involved in that process. P-gp is
a 170 kDa product of the multidrug resistance-1 (MDR-1)
gene [15].

The transcription of MDR-1 is directly regulated by
human Y-box-binding protein-1 (YB-1), an MDR-1 tran-
scription factor. The activation of YB-1 is induced in
response to other multiple drugs, including vinca alkaloids
and corticosteroids [16]. Studies in systemic lupus
erythematosus (SLE) patients showed that Il-2, a potent
lymphocyte stimulator, up-regulates the YB-1 and leads to
reduced intracellular steroid concentration [16]. Other
authors also found that increased expression of P-gp
results in reduction of intracellular concentration of various
drugs, including glucocorticoids [17–19].

The expression of P-gp is also modified by cyclosporin
A, which is why we excluded children treated with this
drug from our examination. The data from literature
indicate that cyclosporin A (CyA) is a P-gp substrate and
also a competitive inhibitor of it [13, 16]. Therefore, we
think cyclosporin A, as a competitor of P-gp, is useful in
the treatment of steroid-dependent NS, which was
confirmed in clinical trials [20].

In our examination all patients were in clinical remission
of nephrotic syndrome. They had no proteinuria, and serum
albumin concentration was normal. We assessed the
expression of P-gp in CD3 lymphocytes of peripheral
blood depending on their clinical response to GC treat-
ment. We found that expression of P-gp was statistically
significantly higher in all subgroups of NS children that had
been treated with GC in the past than in healthy controls

(P<0.05). The expression of CD3/P-gp was extremely high
in steroid-dependent children. It was almost six-times
higher than in the control group. Also, the total P-gp
expression was very high in this group of children. Slightly
lower CD3/P-gp expression was observed in frequent
relapsers. However, the difference in CD3/P-gp expression
between these two subgroups was statistically significant.
Significantly lower expression was found in non-frequent
relapsers, but the difference in comparison to healthy
controls was statistically significant (P<0.05).

P-glycoprotein expels intracellular drugs, including
glucocorticoids [18, 19]. Tsujimura et al. confirmed that
P-gp expression on activated lymphocytes resulted in a
marked decrease of intracellular glucocorticoid in vitro.
Decreased cytoplasm glucocorticoid concentration, a result
of increased P-gp-mediated efflux of glucocorticoids from
lymphocytes, is one of the mechanism of GC resistance in
inflammatory bowel diseases reported by Farrell and
Kelleher [21]. Similar suggestions were also made by
Montano et al. in steroid-resistant asthma [22]. Szefler,
who examined the clinical pharmacology of glucocorti-
coids in asthma, considers that metabolism of glucocorti-
coids may be increased by induction of cytochrome P-450
enzymes, which may thus lead to secondary glucocorticoid
resistance [23].

Our own analysis of P-gp expression and reports of the
authors let us think that it is possible that glucocorticoid
therapy may induce P-gp expression. Thus, it is possible
that increased P-gp expression in children with SD or FR
nephrotic syndrome who received more steroids for longer
time may intensify a worse response to steroids or steroid-
dependence. It may be also confirmed by clinical
observation that children who do not respond to orally
administered prednisone often achieve remission after
methylprednisolone pulse therapy. It was also demonstrat-
ed that CD3/P-gp expression correlated positively with
total prednisone dose and number of NS episodes in the
whole group of NS children. The correlation was much
stronger in children with SD and FR nephrotic syndrome,
who had received more steroids during their lifetimes. The
correlation in NFR nephrotic children was not statistically
significant. It may confirm the suggestion the P-gp function
might be induced by the treatment itself. Since one of the
main physiological functions of P-gp is detoxification, it is
possible that its activity may be a result of high prednisone
dosage.

In our recent studies of children with steroid-sensitive
nephrotic syndrome, we measured the P-gp expression
during prednisone treatment. We found that, prior to

Table 3 Correlation between CD3/P-gp expression and total prednisone dose, time to remission, age at onset and number of NS episodes in
particular subgroups

CD3/P-gp (%) Total prednisone dose Time to remission Age at onset Number of NS episodes

r P r P r P r P

NFR 0.049 >0.05 0,136 >0.05 0.189 >0.05 0.224 >0.05
FR 0.411 0.037 0.289 0.041 0.266 >0.05 0.458 0.002
SD 0.605 0.008 0.356 0.012 0.341 0.022 0.398 0.003
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administration of prednisone, P-gp /CD3 expression was a
little higher than in the control group, during the predni-
sone treatment Expression of P-gp increased more than six
times and was still increased in remission—8 weeks after
glucocorticoid treatment had been finished [24]. Interest-
ingly, the P-gp expression was dependent on the number of
NS attacks. In children with many relapses treated with
glucocorticoids the P-gp expression was higher than in the
control group even after 12-months’ remission [24]. A
positive correlation between CD3/P-gp expression and
time to remission may also be a result of high total steroid
dose in children with several relapses. Expression of P-gp
showed a positive correlation with the age at onset of
illness. The expression was higher in children who were
older when the diseases occurred, and they usually res-
ponded worse to GC treatment.

Little is known about the role of P-gp in autoimmune
diseases. Analysis of P-gp activity in lymphocytes from
immune thrombocytopenic purpura (ITP) patients was
done by Ruiz-Soto et at. [25]. The authors found that more
than 80% of ITP patients showed an increased number of
lymphocytes able to expel MDR-1 drugs, suggesting
overactivity of P-pg. However, they found no statistical
differences among the groups classified according to their
clinical response, but it was probably due to small sample
size (254). We found two reports in which P-gp function in
lymphocytes from SLE patients was evaluated [26, 27].
The prednisone tapering and improvement of clinical status
was achieved in parallel with a decrease in MDR-1 lym-
phocytes [26]. Tsujimura et al. proposed that poor respon-
siveness to glucocorticoids and immunosuppressants in
highly active SLE is caused by P-gp expression on
lymphocytes. The authors also suggest that measurement
of P-gp on lymphocytes is useful for the prediction of
glucocorticoid resistance [27].

On the other hand it may be possible that constitutive
high MDR expression may dictate a patient’s glucocorti-
coid requirements. Maillefert et al. [28], in a study of MDR
expression in patients with rheumatoid arthritis, found
significantly high MDR expression only among patients
requiring glucocorticoids. We suggest that it is possible that
P-gp expression is a result of MDR-1 gene polymorphisms,
which have an influence on P-gp expression, which
decreases intracellular GC concentration and causes a
worse response to treatment and frequent relapses of NS.
Further analysis of MDR-1 polymorphisms in NS children
is planned.

In conclusion we still do not have enough data to be sure
if increased P-gp expression is a cause of worse steroid
response or is only the result of the treatment. In the near
future we are going to publish data concerning the MDR1
polymorphism gene in steroid-sensitive, steroid-dependent
and steroid resistant children. The data will allow us to
determine whether some people are genetically predis-
posed to better or worse response to steroids.

Conclusion Clinical observation of children with idiopath-
ic nephrotic syndrome shows that steroid-responsiveness
during the whole course of diseases is not common. Worse

response to glucocorticoids or dependency may be due to
overexpression of P-gp. Further examinations are neces-
sary to establish whether increased P-gp expression is a
result of MDR1 polymorphism and to determine gluco-
corticoid response, or to ascertain if such activity is only a
result of glucocorticoid therapy. The regulation of P-gp on
lymphocytes could provide a novel therapeutic strategy in
patients with multidrug resistance.

References

1. Nasi M, Aedelmann CM, Berstein J, Barnett HL (1992) The
nephrotic syndrome. In: Edelmann CM, Berstein J, Meadow
SR, Spitzer A, Travis LB (eds) Pediatric kidney disease, vol 2.
Little, Brown, Boston, pp 1247–1266

2. No authors listed (1981) The primary nephrotic syndrome in
children. Identification of patients with minimal change
nephrotic syndrome from initial response to prednisone. A
report of the International Study of Kidney Disease in Children.
J Pediatr 98:561–564

3. Ehrich JH, Brodehl J (1993) Long versus standard prednisone
therapy for initial treatment of idiopathic nephrotic syndrome in
children. Arbeitsgemeinschaft fur Padiatrische Nephrologie.
Eur J Pediatr 152:357–361

4. Leung DJ, Bloom JW (2003) Update on glucocorticoid action
and resistance. J Allergy Clin Immunol 111:3–22

5. Hearing SD, Norman M, Probert CS, Haslam N, Dayan CM
(1999) Predicting therapeutic outcome in severe ulcerative
colitis by measuring in vitro steroid sensitivity of proliferating
peripheral blood lymphocytes. Gut 45:382–388

6. Lane SJ, Lee TH (1996) Corticosteroid resistance in other
disease states and tissues. Am J Respir Crit Care Med 154:
S62–S65

7. Ling V (1997) Multidrug resistance: molecular mechanisms and
clinical relevance. Cancer Chemother Pharmacol 40 [Suppl]:
S3–S8

8. Juliano RL, Ling V (1976) A surface glycoprotein modulating
drug permeability in Chinese hamster ovary cell mutants.
Biochim Biophys Acta 455:152–162

9. Klimecki WT, Futscher BW, Grogan TM, Dalton WS (1994)
P-glycoprotein expression and function in circulating blood
cells from normal volunteers. Blood 83:2451–2458

10. Ford JM (1995) Modulators of multidrug resistance. Preclinical
studies. Hematol Oncol Clin North Am 9:337–361

11. No authors listed (1982) Early identification of frequent
relapsers among children with minimal change nephrotic
syndrome. A report of the international study of kidney disease
in children. J Pediatr 101:514–518

12. No authors listed (1987) Cyclophosphamide treatment of
steroid dependent nephrotic syndrome: comparison of eight
week with 12 week course. Report of Arbeitsgemeinschaft für
Pädiatrische Nephrologie. Arch Dis Child 62:1102–1106

13. List AF, Kopecky KJ, Willman CL, Head DR, Slovak ML,
Douer D, Dakhil SR, Appelbaum FR (2002) Cyclosporine
inhibition of P-glycoprotein in chronic myeloid leukemia blast
phase. Blood 100:1910–1912

14. Siiteri PK, Murai JT, Hammond GL, Nisker JA, Raymoure WJ,
Kuhn RW (1982) The serum transport of steroid hormones.
Recent Prog Horm Res 38:457–510

15. Beck WT, Grogan TM (1997) Methods to detect P-glycoprotein
and implications for other drug resistance-associated proteins.
Leukemia 11:1107–1109

16. Tsujimura S, Saito K, Nakayamada S, Nakano K, Tsukada J,
Kohno K, Tanaka Y (2004) Transcriptional regulation of
multidrug resistance-1 gene by interleukin-2 in lymphocytes.
Genes Cells 9:1265–1273

1279



17. Tsuruo T (1983) Reversal of acquired resistance to vinca
alkaloids and anthracycline antibiotics. Cancer Treat Rep 67:
889–894

18. Bourgeois S, Gruol DJ, Newby RF, Rajah FM (1993)
Expression of an mdr gene is associated with a new form of
resistance to dexamethasone-induced apoptosis. Mol Endocri-
nol 7:840–851

19. Meijer OC, de Lange EC, Breimer DD, de Boer AG, Workel
JO, de Kloet ER (1998) Penetration of dexamethasone into
brain glucocorticoid targets is enhanced in mdr1A P-glycopro-
tein knockout mice. Endocrinology 139:1789–1793

20. Inoue Y, Iijima K, Nakamura H, Yoshikawa N (1999) Two-
year cyclosporin treatment in children with steroid-dependent
nephrotic syndrome. Pediatr Nephrol 13:33–38

21. Farrell RJ, Kelleher D (2003) Glucocorticoid resistance in
inflammatory bowel disease. J Endocrinol 178:339–346

22. Montano E, Schmitz M, Blaser K, Simon HU (1996) P-glyco-
protein expression in circulating blood leukocytes of patients
with steroid-resistant asthma. J Investig Allergol Clin Immunol
6:14–21

23. Szefler SJ (1991) Glucocorticoid therapy for asthma: clinical
pharmacology. J Allergy Clin Immunol 88:147–165

24. Wasilewska A, Zoch-Zwierz W, Pietruczuk M (2006) Expres-
sion of P-glycoprotein in lymphocytes of children with
nephrotic syndrome treated with glucocorticoids. Eur J Pediatr
(in press)

25. Ruiz-Soto R, Richaud-Patin Y, Lopez-Karpovitch X, Llorente L
(2003) Multidrug resistance-1 (MDR-1) in autoimmune
disorders III: increased P-glycoprotein activity in lymphocytes
from immune thrombocytopenic purpura patients. Exp Hematol
31:483–487

26. Diaz-Borjon A, Richaud-Patin Y, Alvarado de la Barrera C,
Jakez-Ocampo J, Ruiz-Arguelles A, Llorente L (2000) Multi-
drug resistance-1 (MDR-1) in rheumatic autoimmune disorders.
Part II: increased P-glycoprotein activity in lymphocytes from
systemic lupus erythematosus patients might affect steroid
requirements for disease control. Joint Bone Spine 67:40–48

27. Tsujimura S, Saito K, Nakayamada S, Nakano K, Tanaka Y
(2005) Clinical relevance of the expression of P-glycoprotein
on peripheral blood lymphocytes to steroid resistance in
patients with systemic lupus erythematosus. Arthritis Rheum
52:1676–1683

28. Maillefert JF, Maynadie M, Tebib JG, Aho S, Walker P, Chatard
C, Dulieu V, Bouvier M, Carli PM, Tavernier C (1996)
Expression of the multidrug resistance glycoprotein 170 in the
peripheral blood lymphocytes of rheumatoid arthritis patients.
The percentage of lymphocytes expressing glycoprotein 170 is
increased in patients treated with prednisolone. Br J Rheumatol
35:430–435

1280


	Expression of P-glycoprotein in lymphocytes from children with nephrotic syndrome, depending on their steroid response
	Abstract
	Introduction
	Subjects and methods
	Definitions
	Methods

	Results
	Discussion
	Conclusion

	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AardvarkPSMT
    /AceBinghamSH
    /AddisonLibbySH
    /AGaramond-Italic
    /AGaramond-Regular
    /AkbarPlain
    /Albertus-Bold
    /AlbertusExtraBold-Regular
    /AlbertusMedium-Italic
    /AlbertusMedium-Regular
    /AlfonsoWhiteheadSH
    /Algerian
    /AllegroBT-Regular
    /AmarilloUSAF
    /AmazoneBT-Regular
    /AmeliaBT-Regular
    /AmerigoBT-BoldA
    /AmerTypewriterITCbyBT-Medium
    /AndaleMono
    /AndyMacarthurSH
    /Animals
    /AnneBoleynSH
    /Annifont
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /AntiqueOlive-Italic
    /AntiqueOlive-Regular
    /AntonioMountbattenSH
    /ArabiaPSMT
    /AradLevelVI
    /ArchitecturePlain
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMTBlack-Regular
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeLight
    /ArialUnicodeLight-Bold
    /ArialUnicodeLight-BoldItalic
    /ArialUnicodeLight-Italic
    /ArrowsAPlentySH
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /Asiana
    /AssadSadatSH
    /AvalonPSMT
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Baskerville-Bold
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BeauTerrySH
    /BECROSS
    /BedrockPlain
    /BeeskneesITC
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /BennieGoetheSH
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /Bethel
    /BibiGodivaSH
    /BibiNehruSH
    /BKenwood-Regular
    /BlackadderITC-Regular
    /BlondieBurtonSH
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /BodoniBT-Bold
    /BodoniBT-BoldItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /Bodoni-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Regular
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolFive
    /BookshelfSymbolFour
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /BookwomanDemiItalicSH
    /BookwomanDemiSH
    /BookwomanExptLightSH
    /BookwomanLightItalicSH
    /BookwomanLightSH
    /BookwomanMonoLightSH
    /BookwomanSwashDemiSH
    /BookwomanSwashLightSH
    /BoulderRegular
    /BradleyHandITC
    /Braggadocio
    /BrailleSH
    /BRectangular
    /BremenBT-Bold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayBT-Regular
    /BRubber
    /Brush445BT-Regular
    /BrushScriptMT
    /BSorbonna
    /BStranger
    /BTriumph
    /BuckyMerlinSH
    /BusoramaITCbyBT-Medium
    /Caesar
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-Italic
    /CalligrapherRegular
    /CameronStendahlSH
    /Candy
    /CandyCaneUnregistered
    /CankerSore
    /CarlTellerSH
    /CarrieCattSH
    /CaslonOpenfaceBT-Regular
    /CassTaylorSH
    /CDOT
    /Centaur
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldStyle-BoldItalic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Cezanne
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGOmega-Regular
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /Charting
    /ChartreuseParsonsSH
    /ChaseCallasSH
    /ChasThirdSH
    /ChaucerRegular
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /ChildBonaparteSH
    /Chiller-Regular
    /ChuckWarrenChiselSH
    /ChuckWarrenDesignSH
    /CityBlueprint
    /Clarendon-Bold
    /Clarendon-Book
    /ClarendonCondensedBold
    /ClarendonCondensed-Bold
    /ClarendonExtended-Bold
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /ClaudeCaesarSH
    /CLI
    /Clocks
    /ClosetoMe
    /CluKennedySH
    /CMBX10
    /CMBX5
    /CMBX7
    /CMEX10
    /CMMI10
    /CMMI5
    /CMMI7
    /CMMIB10
    /CMR10
    /CMR5
    /CMR7
    /CMSL10
    /CMSY10
    /CMSY5
    /CMSY7
    /CMTI10
    /CMTT10
    /CoffeeCamusInitialsSH
    /ColetteColeridgeSH
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /CooperBlack
    /CooperBT-BlackHeadline
    /CooperBT-BlackItalic
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Medium
    /CooperBT-MediumItalic
    /CooperPlanck2LightSH
    /CooperPlanck4SH
    /CooperPlanck6BoldSH
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /CopticLS
    /Cornerstone
    /Coronet
    /CoronetItalic
    /Cotillion
    /CountryBlueprint
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CSSubscript
    /CSSubscriptBold
    /CSSubscriptItalic
    /CSSuperscript
    /CSSuperscriptBold
    /Cuckoo
    /CurlzMT
    /CybilListzSH
    /CzarBold
    /CzarBoldItalic
    /CzarItalic
    /CzarNormal
    /DauphinPlain
    /DawnCastleBold
    /DawnCastlePlain
    /Dekker
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Denmark
    /Desdemona
    /Diploma
    /DizzyDomingoSH
    /DizzyFeiningerSH
    /DocTermanBoldSH
    /DodgenburnA
    /DodoCasalsSH
    /DodoDiogenesSH
    /DomCasualBT-Regular
    /Durian-Republik
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EBT's-cmbx10
    /EBT's-cmex10
    /EBT's-cmmi10
    /EBT's-cmmi5
    /EBT's-cmmi7
    /EBT's-cmr10
    /EBT's-cmr5
    /EBT's-cmr7
    /EBT's-cmsy10
    /EBT's-cmsy5
    /EBT's-cmsy7
    /EdithDaySH
    /Elephant-Italic
    /Elephant-Regular
    /EmGravesSH
    /EngelEinsteinSH
    /English111VivaceBT-Regular
    /English157BT-Regular
    /EngraversGothicBT-Regular
    /EngraversOldEnglishBT-Bold
    /EngraversOldEnglishBT-Regular
    /EngraversRomanBT-Bold
    /EngraversRomanBT-Regular
    /EnviroD
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErasITC-Ultra
    /ErnestBlochSH
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EuroRoman
    /EuroRomanOblique
    /ExxPresleySH
    /FencesPlain
    /Fences-Regular
    /FifthAvenue
    /FigurineCrrCB
    /FigurineCrrCBBold
    /FigurineCrrCBBoldItalic
    /FigurineCrrCBItalic
    /FigurineTmsCB
    /FigurineTmsCBBold
    /FigurineTmsCBBoldItalic
    /FigurineTmsCBItalic
    /FillmoreRegular
    /Fitzgerald
    /Flareserif821BT-Roman
    /FleurFordSH
    /Fontdinerdotcom
    /FontdinerdotcomSparkly
    /FootlightMTLight
    /ForefrontBookObliqueSH
    /ForefrontBookSH
    /ForefrontDemiObliqueSH
    /ForefrontDemiSH
    /Fortress
    /FractionsAPlentySH
    /FrakturPlain
    /Franciscan
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FranklinUnic
    /FredFlahertySH
    /Freehand575BT-RegularB
    /Freehand591BT-RegularA
    /FreestyleScript-Regular
    /Frutiger-Roman
    /FTPMultinational
    /FTPMultinational-Bold
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /GabbyGauguinSH
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garcia
    /GarryMondrian3LightItalicSH
    /GarryMondrian3LightSH
    /GarryMondrian4BookItalicSH
    /GarryMondrian4BookSH
    /GarryMondrian5SBldItalicSH
    /GarryMondrian5SBldSH
    /GarryMondrian6BoldItalicSH
    /GarryMondrian6BoldSH
    /GarryMondrian7ExtraBoldSH
    /GarryMondrian8UltraSH
    /GarryMondrianCond3LightSH
    /GarryMondrianCond4BookSH
    /GarryMondrianCond5SBldSH
    /GarryMondrianCond6BoldSH
    /GarryMondrianCond7ExtraBoldSH
    /GarryMondrianCond8UltraSH
    /GarryMondrianExpt3LightSH
    /GarryMondrianExpt4BookSH
    /GarryMondrianExpt5SBldSH
    /GarryMondrianExpt6BoldSH
    /GarryMondrianSwashSH
    /Gaslight
    /GatineauPSMT
    /Gautami
    /GDT
    /Geometric231BT-BoldC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /GeometricSlab703BT-Bold
    /GeometricSlab703BT-BoldCond
    /GeometricSlab703BT-BoldItalic
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /GeometricSlab703BT-Medium
    /GeometricSlab703BT-MediumCond
    /GeometricSlab703BT-MediumItalic
    /GeometricSlab703BT-XtraBold
    /GeorgeMelvilleSH
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansBC
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSans-Regular
    /GoldMinePlain
    /Gonzo
    /GothicE
    /GothicG
    /GothicI
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GraceAdonisSH
    /Graeca
    /Graeca-Bold
    /Graeca-BoldItalic
    /Graeca-Italic
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /GreekC
    /GreekS
    /GreekSans
    /GreekSans-Bold
    /GreekSans-BoldOblique
    /GreekSans-Oblique
    /Griffin
    /GrungeUpdate
    /Haettenschweiler
    /HankKhrushchevSH
    /HarlowSolid
    /HarpoonPlain
    /Harrington
    /HeatherRegular
    /Hebraica
    /HeleneHissBlackSH
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HenryPatrickSH
    /Herald
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HogBold-HMK
    /HogBook-HMK
    /HomePlanning
    /HomePlanning2
    /HomewardBoundPSMT
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /IBMPCDOS
    /IceAgeD
    /Impact
    /Incised901BT-Bold
    /Incised901BT-Light
    /Incised901BT-Roman
    /Industrial736BT-Italic
    /Informal011BT-Roman
    /InformalRoman-Regular
    /Intrepid
    /IntrepidBold
    /IntrepidOblique
    /Invitation
    /IPAExtras
    /IPAExtras-Bold
    /IPAHighLow
    /IPAHighLow-Bold
    /IPAKiel
    /IPAKiel-Bold
    /IPAKielSeven
    /IPAKielSeven-Bold
    /IPAsans
    /ISOCP
    /ISOCP2
    /ISOCP3
    /ISOCT
    /ISOCT2
    /ISOCT3
    /Italic
    /ItalicC
    /ItalicT
    /JesterRegular
    /Jokerman-Regular
    /JotMedium-HMK
    /JuiceITC-Regular
    /JupiterPSMT
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KarlaJohnson5CursiveSH
    /KarlaJohnson5RegularSH
    /KarlaJohnson6BoldCursiveSH
    /KarlaJohnson6BoldSH
    /KarlaJohnson7ExtraBoldCursiveSH
    /KarlaJohnson7ExtraBoldSH
    /KarlKhayyamSH
    /Karnack
    /Kartika
    /Kashmir
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KeplerStd-Black
    /KeplerStd-BlackIt
    /KeplerStd-Bold
    /KeplerStd-BoldIt
    /KeplerStd-Italic
    /KeplerStd-Light
    /KeplerStd-LightIt
    /KeplerStd-Medium
    /KeplerStd-MediumIt
    /KeplerStd-Regular
    /KeplerStd-Semibold
    /KeplerStd-SemiboldIt
    /KeystrokeNormal
    /Kidnap
    /KidsPlain
    /Kindergarten
    /KinoMT
    /KissMeKissMeKissMe
    /KoalaPSMT
    /KorinnaITCbyBT-Bold
    /KorinnaITCbyBT-KursivBold
    /KorinnaITCbyBT-KursivRegular
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /Kristin
    /KunstlerScript
    /KyotoSong
    /LainieDaySH
    /LandscapePlanning
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /Latha
    /LatinoPal3LightItalicSH
    /LatinoPal3LightSH
    /LatinoPal4ItalicSH
    /LatinoPal4RomanSH
    /LatinoPal5DemiItalicSH
    /LatinoPal5DemiSH
    /LatinoPal6BoldItalicSH
    /LatinoPal6BoldSH
    /LatinoPal7ExtraBoldSH
    /LatinoPal8BlackSH
    /LatinoPalCond4RomanSH
    /LatinoPalCond5DemiSH
    /LatinoPalCond6BoldSH
    /LatinoPalExptRomanSH
    /LatinoPalSwashSH
    /LatinWidD
    /LatinWide
    /LeeToscanini3LightSH
    /LeeToscanini5RegularSH
    /LeeToscanini7BoldSH
    /LeeToscanini9BlackSH
    /LeeToscaniniInlineSH
    /LetterGothic12PitchBT-Bold
    /LetterGothic12PitchBT-BoldItal
    /LetterGothic12PitchBT-Italic
    /LetterGothic12PitchBT-Roman
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-Italic
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Regular
    /LibrarianRegular
    /LinusPSMT
    /Lithograph-Bold
    /LithographLight
    /LongIsland
    /LubalinGraphMdITCTT
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSansUnicode
    /LydianCursiveBT-Regular
    /Magneto-Bold
    /Mangal-Regular
    /Map-Symbols
    /MarcusHobbesSH
    /Mariah
    /Marigold
    /MaritaMedium-HMK
    /MaritaScript-HMK
    /Market
    /MartinMaxxieSH
    /MathTypeMed
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /MaudeMeadSH
    /MemorandumPSMT
    /Metro
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrogrammaD-BoldExte
    /MicrosoftSansSerif
    /MikePicassoSH
    /MiniPicsLilEdibles
    /MiniPicsLilFolks
    /MiniPicsLilStuff
    /MischstabPopanz
    /MisterEarlBT-Regular
    /Mistral
    /ModerneDemi
    /ModerneDemiOblique
    /ModerneOblique
    /ModerneRegular
    /Modern-Regular
    /MonaLisaRecutITC-Normal
    /Monospace821BT-Bold
    /Monospace821BT-BoldItalic
    /Monospace821BT-Italic
    /Monospace821BT-Roman
    /Monotxt
    /MonotypeCorsiva
    /MonotypeSorts
    /MorrisonMedium
    /MorseCode
    /MotorPSMT
    /MSAM10
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MSReference1
    /MSReference2
    /MTEX
    /MTEXB
    /MTEXH
    /MT-Extra
    /MTGU
    /MTGUB
    /MTLS
    /MTLSB
    /MTMI
    /MTMIB
    /MTMIH
    /MTMS
    /MTMSB
    /MTMUB
    /MTMUH
    /MTSY
    /MTSYB
    /MTSYH
    /MT-Symbol
    /MTSYN
    /Music
    /MVBoli
    /MysticalPSMT
    /NagHammadiLS
    /NealCurieRuledSH
    /NealCurieSH
    /NebraskaPSMT
    /Neuropol-Medium
    /NevisonCasD
    /NewMilleniumSchlbkBoldItalicSH
    /NewMilleniumSchlbkBoldSH
    /NewMilleniumSchlbkExptSH
    /NewMilleniumSchlbkItalicSH
    /NewMilleniumSchlbkRomanSH
    /News702BT-Bold
    /News702BT-Italic
    /News702BT-Roman
    /Newton
    /NewZuricaBold
    /NewZuricaItalic
    /NewZuricaRegular
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NigelSadeSH
    /Nirvana
    /NuptialBT-Regular
    /OCRAbyBT-Regular
    /OfficePlanning
    /OldCentury
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OpenSymbol
    /OttawaPSMT
    /OttoMasonSH
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PalmSpringsPSMT
    /Pamela
    /PanRoman
    /ParadisePSMT
    /ParagonPSMT
    /ParamountBold
    /ParamountItalic
    /ParamountRegular
    /Parchment-Regular
    /ParisianBT-Regular
    /ParkAvenueBT-Regular
    /Patrick
    /Patriot
    /PaulPutnamSH
    /PcEncodingLowerSH
    /PcEncodingSH
    /Pegasus
    /PenguinLightPSMT
    /PennSilvaSH
    /Percival
    /PerfectRegular
    /Pfn2BlackItalic
    /Phantom
    /PhilSimmonsSH
    /Pickwick
    /PipelinePlain
    /Playbill
    /PoorRichard-Regular
    /Poster
    /PosterBodoniBT-Italic
    /PosterBodoniBT-Roman
    /Pristina-Regular
    /Proxy1
    /Proxy2
    /Proxy3
    /Proxy4
    /Proxy5
    /Proxy6
    /Proxy7
    /Proxy8
    /Proxy9
    /Prx1
    /Prx2
    /Prx3
    /Prx4
    /Prx5
    /Prx6
    /Prx7
    /Prx8
    /Prx9
    /Pythagoras
    /Raavi
    /Ranegund
    /Ravie
    /Ribbon131BT-Bold
    /RMTMI
    /RMTMIB
    /RMTMIH
    /RMTMUB
    /RMTMUH
    /RobWebsterExtraBoldSH
    /Rockwell
    /Rockwell-Bold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RomanC
    /RomanD
    /RomanS
    /RomanT
    /Romantic
    /RomanticBold
    /RomanticItalic
    /Sahara
    /SalTintorettoSH
    /SamBarberInitialsSH
    /SamPlimsollSH
    /SansSerif
    /SansSerifBold
    /SansSerifBoldOblique
    /SansSerifOblique
    /Sceptre
    /ScribbleRegular
    /ScriptC
    /ScriptHebrew
    /ScriptS
    /Semaphore
    /SerifaBT-Black
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /Sfn2Bold
    /Sfn3Italic
    /ShelleyAllegroBT-Regular
    /ShelleyVolanteBT-Regular
    /ShellyMarisSH
    /SherwoodRegular
    /ShlomoAleichemSH
    /ShotgunBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SignatureRegular
    /Signboard
    /SignetRoundhandATT-Italic
    /SignetRoundhand-Italic
    /SignLanguage
    /Signs
    /Simplex
    /SissyRomeoSH
    /SlimStravinskySH
    /SnapITC-Regular
    /SnellBT-Bold
    /Socket
    /Sonate
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /SpruceByingtonSH
    /SPSFont1Medium
    /SPSFont2Medium
    /SPSFont3Medium
    /SpsFont4Medium
    /SPSFont4Medium
    /SPSFont5Normal
    /SPSScript
    /SRegular
    /Staccato222BT-Regular
    /StageCoachRegular
    /StandoutRegular
    /StarTrekNextBT-ExtraBold
    /StarTrekNextPiBT-Regular
    /SteamerRegular
    /Stencil
    /StencilBT-Regular
    /Stewardson
    /Stonehenge
    /StopD
    /Storybook
    /Strict
    /Strider-Regular
    /StuyvesantBT-Regular
    /StylusBT
    /StylusRegular
    /SubwayRegular
    /SueVermeer4LightItalicSH
    /SueVermeer4LightSH
    /SueVermeer5MedItalicSH
    /SueVermeer5MediumSH
    /SueVermeer6DemiItalicSH
    /SueVermeer6DemiSH
    /SueVermeer7BoldItalicSH
    /SueVermeer7BoldSH
    /SunYatsenSH
    /SuperFrench
    /SuzanneQuillSH
    /Swiss721-BlackObliqueSWA
    /Swiss721-BlackSWA
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721-LightObliqueSWA
    /Swiss721-LightSWA
    /Swiss911BT-ExtraCompressed
    /Swiss921BT-RegularA
    /Syastro
    /Sylfaen
    /Symap
    /Symath
    /SymbolGreek
    /SymbolGreek-Bold
    /SymbolGreek-BoldItalic
    /SymbolGreek-Italic
    /SymbolGreekP
    /SymbolGreekP-Bold
    /SymbolGreekP-BoldItalic
    /SymbolGreekP-Italic
    /SymbolGreekPMono
    /SymbolMT
    /SymbolProportionalBT-Regular
    /SymbolsAPlentySH
    /Symeteo
    /Symusic
    /Tahoma
    /Tahoma-Bold
    /TahomaItalic
    /TamFlanahanSH
    /Technic
    /TechnicalItalic
    /TechnicalPlain
    /TechnicBold
    /TechnicLite
    /Tekton-Bold
    /Teletype
    /TempsExptBoldSH
    /TempsExptItalicSH
    /TempsExptRomanSH
    /TempsSwashSH
    /TempusSansITC
    /TessHoustonSH
    /TexCatlinObliqueSH
    /TexCatlinSH
    /Thrust
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldOblique
    /Times-ExtraBold
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Oblique
    /Times-Roman
    /Times-Semibold
    /Times-SemiboldItalic
    /TimesUnic-Bold
    /TimesUnic-BoldItalic
    /TimesUnic-Italic
    /TimesUnic-Regular
    /TonyWhiteSH
    /TransCyrillic
    /TransCyrillic-Bold
    /TransCyrillic-BoldItalic
    /TransCyrillic-Italic
    /Transistor
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /TranslitLS
    /TranslitLS-Bold
    /TranslitLS-BoldItalic
    /TranslitLS-Italic
    /TransRoman
    /TransRoman-Bold
    /TransRoman-BoldItalic
    /TransRoman-Italic
    /TransSlavic
    /TransSlavic-Bold
    /TransSlavic-BoldItalic
    /TransSlavic-Italic
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TribuneBold
    /TribuneItalic
    /TribuneRegular
    /Tristan
    /TrotsLight-HMK
    /TrotsMedium-HMK
    /TubularRegular
    /Tunga-Regular
    /Txt
    /TypoUprightBT-Regular
    /UmbraBT-Regular
    /UmbrellaPSMT
    /UncialLS
    /Unicorn
    /UnicornPSMT
    /Univers
    /UniversalMath1BT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Italic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-CondensedOblique
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /Univers-Italic
    /UniversityRomanBT-Regular
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /URWWoodTypD
    /USABlackPSMT
    /USALightPSMT
    /Vagabond
    /Venetian301BT-Demi
    /Venetian301BT-DemiItalic
    /Venetian301BT-Italic
    /Venetian301BT-Roman
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /VinetaBT-Regular
    /Vivaldii
    /VladimirScript
    /VoguePSMT
    /Vrinda
    /WaldoIconsNormalA
    /WaltHarringtonSH
    /Webdings
    /Weiland
    /WesHollidaySH
    /Wingdings-Regular
    /WP-HebrewDavid
    /XavierPlatoSH
    /YuriKaySH
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Medium
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZappedChancellorMedItalicSH
    /ZurichBT-BlackExtended
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


