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Sumary

Idiopathic nephrotic syndrome (INS), accompanied by massive loss
of protein through glomerular membrane, is oftem referred to be
associated with immune dysfunction. The elevated serum IgE levels and
atopic symptoms have been frequently observed in these patients. We
investigated the role of interleukin-4 (IL-4) in the pathogenesis of
INS through the regulation of (D23 (low affinity IgE receptor), by
B-cells. Substantially higher levels of both membrane (D23 expression
and soluble (D23 production were observed on freshly isolated
nephrotic B-cells and in sera, respectively, than normals, as analyzed
by fluorescence activated cell scanner (FACScan) using double-antibody
staining with anti-Leu 16 (pan B marker)-FITC and anti-Leu 20
(CD23)-PE. Sera from these patients also demonstrated an increased
IL-4 activity as compared with those from noraml subjects. The
ability of nephrotic T-cells to produce IL-4 was indeed greater than
normal T-cells (up to 9 fold), as assessed by tonsillar B-cell
proliferation with anti- « and (D23 expression. In addition, neprotic
T-cells expressed higher levels of IL-4 mRNA than normals upon mitogen
stimilation, whereas mRNA patterns of IFN-r , a cytokine which
antagonizes IL-4 activities to inhibit (D23 and IgE production, were
similar in both groups. The responsiveness of nephrotic B-cells to
exogenously added IL-4 (5-200u/ml) was similar to that of normal
counterparts. As in the case of normal cells, IFN-r (100-10,000u/ml)



effectively inhibited the IL-4 -induced (D23 expression by nephrotic
B-cells (up to 80% inhibition). It was noteworthy that nephrotic
patients clinically responding to routine steroid therapy displayed
generally a decrease in (D23 expression. These results suggest that
INS is a T-cell disorder involving abnormal production of IL-4 and
that regulation of (D23 by IL-4 may play a role in the pathogenesis of
INS.
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1% HE

oS} ASFTS FE LotollA LSt atopysd TiRdI Z2
allergy A% JAHEHO] Wo] AT WUAZAS T3 L2
AR A%t lymphocyteol A #u1¥l+= &3] lymphokine of &8} ARA)]
F@EY F3gol FUEY FF Wk vehieRALE g#A ct
29 By 93y  interleukin-4 (IL-4)7} allergy AP = 23
lymphokine <22 &HA JYett UEFT SAF 1A A HERFA
I1-49 285 A7 AL o] ABY WP/IME FFsiedl YA
Fasittzr @ 4 drk. 53] interferon-r (IFN-r)7} IL-42%E {53
IgE9l IgE receptorl (D239 WH S JATtie R3] 4AE i IFN-r
£ 018 AEFTY MEL BIAEAY NS 2N BE FEANT
= 997t ksl shch.

oeba & ATFT ASFTY dE71WNA 1149 289 B o7&
usl= A 53] IL-47F (D239 ¥ =HE I3 o8P BxE9 ¥EF
Igf Qs [gh RHe2FEA) njAe B2 % o] AF I W 130
o2le 71928 AIJAS A EuA sidch. £33 ol
AFAHAEE vIB Lozt 7] AP 280l +YEHA YRS
AEFTY MFZ Ert specificyd BAXFEHE MPdle N2E



A L

A 14.
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Mg 9 AHE717)
A T e
RPMI 1640 media, L-glutamine, HBSS+= GIBCOollA FBS+
Hycloneoll Al 18]35 Histopaque 3! antibiotics<®} amphotericin-B+

SignaolA 217 7Ystel AHgHATh

. FeRIL (CD23)9) &4

Membrane Fcg RIIS ¥4l 485+ fluorescence activated cell
scanner (FACScan)} anti Leul6-FITC % anti Leu20-PE+
Becton/Dickinson AFE AHE39 T soluble Fcg RIISl ELISA
A+gElE  antibody= monoclonal 3-5-14 anti  Fcg RII(Dr.

Kishimoto, Japan) & AH&3}9ict.

. 1gEy &3

SerumN e} IgE 1level®] ELISA &3S 9% standard Ighe d&¢
MBLollA] 22 a1 alkaline-phosphatase conjugated IgE+ Cappeloll A
vy 72Yste]  Apgsieioeny  ELISA Readerv Dynatech (MR
700) A EE AHESHATH

4, IL-4¢] bioassay

B-cell proliferation assayoll 2:0]& anti-IgM Biorad oA, [
H) thymidine (25 Ci/m mol) < Amershamol A 18]35 standard human
IL-4+ Genzymeoll A F#U3tgct. PHA, PMA, Ionomycine &+ Sigma

AEL AHEsIcE, £ cell harvestert Norway 9 SkatronZA &

14



a2]32 p-scintillation counter +Packard ¢ Tri-card CA 2000&
AH&8tA Tt

5. IL-4 3 IFN-r mRNA & &4
IL-4 3 IFN-r mRNA ¥ A% Northern blot of A-2=+ nylon
membrane< NEN®] Gene-Screen plusE P%P]-dCTP (S.A. 2500 Ci/m
mol) £ Amersham A1¥F-& 12]31 labelled [**P]-cDNAS] Eelole

Worthington mini-spin columng AM23}ict.

A 2. AEEd.
1. S M E (mononuclear cell) % BAMIXS] #

ASFT B2 % FYLY ¥EYez FH Ficoll-Hypaque
density gradient centrifugation (D=1.077)& AFE3lY THMTE
218tk E¥ Tonsil S teasing3t ¥ #2|%+ MNCE sheep-RBC
rosettingS 2¥ W3t T-cell & AAT F adherent cell &
plated] R2AA AAFo2H 4% BAEE LEHrh  olnf
B9 =%+ anti Leul6 % anti Leudd stainingo 8 EA %+ v}
95% ol/dolirt.

2. SUAE 9 BAIEY viF

RPMIOH 107 FBSSF 0.2% SMEZ} wigr® wi=lolA 1.5x10° cellol
1L-4(20-200u/ml), IFN-r(100-10,000u/ml) =+ mitogen (PHA
Sug/ml + PMA 10ng/ml) & 3 4B-T2A7HFE 37°C, €0,
incubatorofl A wiQFslRATE.

3. Membrane (D238 24
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Fresh B-cell &2 (D23 =% IL-4 @ IFN-r& Fo% F ujg3t
B-cell’}2] (D23< pan B markerQ) anti Leul6-FITC & anti LeuZ0
(CD23)-PER double staining % ¥ Fluorescence activated cell
scanner 2 &% 3}o

Cb23 positive B cell

(D23 positivity = X 10022 AA+stict.
total B cell
4. Soluble (D239 &%

g2k e BAEJY serum WS soluble (D232 96-well
plateolA monoclonal 3-15-14 anti (D23 coating antibodyE
4°CNA  o/n incubation Al1Z} F serum samples ZZ 2 x £
x dilution 3t 7}3}32 A20lAM 2h RESAZTE. 01014 second
antibody 24 alkaline phosphatase conjugated monoclonal MHMO Ab
(anti CD23)E o]  binding Al F  substrate2A
p-nitrophenyl& 7}8ted ¥R A1AH  410nm ¢+ 450nmoi}A]  ELISA
reader 2 0.D. & &% sl%ct.

5. Serum IgEe] &%

BA} = A serum W) IgEQ) level & ELISAR &3 ol
AAA (4)FH 7S WHS 25 coating FHEA  monoclonal
anti human IgE HP 60298 1:1000.2 343} A}-&3li EIA
standard IgEv Y<&9 MBLolA Z2]X alkaline-phosphatage
conjugated anti-human IgE+ Cappelolld 73t A& AHE3Ict.

6. B-cell prolferation assay
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#gail Al serum | EF T-cell culture supernatant
(T-Sup) & II-4 activitygE FFslc WHOEA anti Igh
constimulatione ©]-&%  B-cell  proliferation assay =
AEHATE. & #4EelT B-cell (1x10° cell/well)ol standard
IL-4 (2 to 200u/ml), diluted serum (1 to 10%) T+ T-Sup (5 to
20%) & immuno bead rabbit anti-IgM (5ug/ml) 3} &4 31 484137}
Wikt & [*H] thymidine (25 Ci/m mol. )& 1w Ci/well # 7k
¥ 16A17+52t pulsedt H cellE harvestdts] DWAE incorporation
¥ thymidine®) ¥ p£-scintillation counter2 733 ct.

. IL-4 2 IFN-r mRNAS] #4

B} £E FAQY MNC (3x107 )oll mitogeno. 2 PMA  40ng/ml
Ionomycine 400ng/ml& 31 4X7+ 23T F 4N Guanidinium
isothiocyanate 2 lysis A)1Z1% oM (sCl cushiorﬁ] loading 3t
ultracentrifugation (40,000 r.p.m. 24h)S.= total RNA pelletS
228kt olg A L total cytoplasmic RNA 5-10ugS 1%
agarose-formaldehyde geloll electrophoresis X1Z1¥F (ene-screen
plus nylon membraneoll transfer X713 32P-labelled¥ IL-4 cDNA
3 IFN-r cDNAE probe® AM§sto] hybridization& ¥stAch
Hybridization 507 formamide & X% buffer& #HA 42 °ColA
30 5193 51 autoradiography & Kodak X-omat RP filmE& A&3te 1-10

day T =& AT dAsiich
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1. FACSE ©o1-8% (D23 &My 9 (D23 FHo) <% IL-4 assay

e ey

B-cellAre] (D23 WVXE IL-4 activity? index® AtE assay
UHE =YYt o] assay system B cell®) proliferationol
o] IL-4 assay Hol vty B} IL-4 specificsisy T3
FACScanol 9% 7% (high-sensitivity)9 BAEFHE
7ysATcHFig 1, Fig 2). 53] culture-supernatant\} sera 22
heterogeneous 3T+ test sample& wWWACZ¥ IL-4 activityd
EA o QoA B-cell proliferation assay HHHErt H¥ SH5F
WHOF viERRRTE
. BTG AFFET BAtoA serum W] IgE leveld] &4

B4A(n=8) A} NFFT(n=8) BALE P2 ZF serum e IgE
level 2 HHT A5} AFFT BapoAM IgE levelo]l [93hA

a8 JASAHFg 3J). ol AFEFFO] 53 LojoA
allergy’d ABS WAV £ serum Ighk level & <
BE7F "Wrike EiIEH dAste Aoy olg  BAEES
o228  npephrosisollAe IL-49F Igf o IgE receptore
AZHBol YAJE A7 & AAsle £4F JEkAtgeE @
T Ut
L ARQT AFFF B2 fresh B cellAFe] €D23(mCD23) W serum
W soluble CD23 (sCD23) leveld] #4
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BN (0=12)% AFFT B (0=20)9 fresh PBLoIA B
cellAr9] (D23 WP X E anti Leul6-FITCS} anti Leu20-PES] double
staining©. 2 FACScanol 9% FMHYHE A8l FAEFT A
XNESFT Baol A 9l membrane D23 (mCD23) 9] LR =7 HAJECH
BAEA F7E0 A5S DAY rHFig 4). FACScan contour
graph2 IERH (D23 expression FAS Fig 4-a2A panel 271
(D23 pusitive B cell group(control 177 vs. nephrotic 487)<)
populationol] 3| 3Tict.

T3 serum W9 soluble form (D23& ELISAR &3% A
soluble CD23 level %A} XAFFT B2} group(n=12) ol R4 3}1A
=€ & & UArHFig 5).

olg Al S+ IgE, m(D23, 2811 sCD23Y] ¥ o5 BxlolA
AN ETE serum W IL-4 activityZ} Erhe AL HHe=
LiebdATt shzdct.

. Serum W} IL-4 activity® &3

Serum%¢] IL-4 activityx serumo] tonsil B celloll 2Hg3}o
fFE3te (D239 LVLZE FACScang AHEste EARo2H
Zxstct. 2 A} Fig 69 el vieF Zo] optimal serum
concentration 1.2-2.5%014 AFFET B2t serumo] FHAAHcl
=2 IL-4 activityE 2irh.

B-cell proliferationoll 1%+ IL-4 activity®] &% 2 serum o
EAsle A3 FHS  substance7t  B-celld] FAd  Fg

non-specificy effect 2 Wujgtol AFAQ Aol 7Rt
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5. AAY W ANEZEF 3219 T-cell2 $E)9 IL-4 production®)

AEFE B2 serum 9 %2 114 activitys} o) B9 T
cellold Ai=ElE IL-49] IriEdlo] 24T ZARIAE gotE7]
Aty ASFET B9 T cello] 14§ AA, EvHIse
capacity g ZAFSI%cl.

Z PBLE T cell mitogen! PHA (5wg/ml)<} PMA(10ng/ml) 2
BRI T3t @2 culture-supernatant (T-sup) el IL-49)
activityE B cell proliferation assay$} (D23 expression assayE
tonsil B cell S target cell2 3t RA}SIcE.

I A B - cell proliferation activity (Table 1)3 (D23
expressionactivity(Fig 7)9] F¢ EFol UM AFFT 219
T-supol BUY T-supHErtl FA}A =< HEHE EHAE
LAY W AFFET B} T-cellol 93 IL-4/IFN-r mRNA ¥ 9
AEFT B2 T-cell culture supernatantol ‘iehvs 1L-4
protein® activity”} nephrotic T-cello] E#3tx = IL-4 mRNA
expression capacity®t LR|ZeIME RASEY T-celle] IL-4
production€ molecular levelold &3t Hglkck, 11 FEH
mitogen (PMA 40ng/ml + Ionophore 400ng/ml) &2 Z}=3} nephrotic

T-cell2 control T-cell®tt #3tA &< level2l IL-4 mRNA

(0.65Kb) &] expresiong |ET & AFS EYrHFig 8-a, Fig

27



Table 1.

Effect of P8L-Sup from dennrotic Patients Vs Normals om Tonsiliar 3-cell
Proliferation=

Treatzent (*H] Thymidine Uptakex+
(com)
Control 2012
IL-4 20u/al 8429
IL-4 10Cw/ml 18435
Normal P8L-Sup(20%) w/o Mitogen w/ Mitogen Fold Increase
#1 2405 20189 3.2
82 2263 2718 2.8

Nephrotic PBL-Sup(20%)
§1

7306 79733 10.9
32 €628 &1 8.3
#3 11395 82620 6.9
a4 9i28 82637 a.0
#3 o3z9 57643 5.3

* Proliferation assay was perZormed with aptl Ig-4 costimulation.
xx [ndicited as mean of txiplicate culturz {-om 2 independent experiments.
S.D.s = 10Z of the 3ean
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Northern Blot Analysis

Fig 8. Northern blet analysis of IL-4/IFN-7 mRNA expression
by nephrotic vs. normal PBMC.
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Northern Blot Analysis
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Fig 9. Northern blot analysis of IL-4/IFN-7 mRNA expression

by nephrotic vs. normal PBMC.
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