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Effect of mesangial cell-derived interleukin-13
on expression of cytokines synthesized by
human mesangial cells

Ai-Hua ZHANG, Gui-XiaDING, YuamJun WU, XiacQin PAN, Yi CAl, Rong-Hua CHEN

Department of Nephroogy, Nanjing Children’ s Hospital Affiliated to Nanjing Medical University, Nanjing 210008, China

Abgtract : Objective This study aimsto investigate the interleukin-13 (IL-13) expresson in the human mesangid
cdls (HMC) and its effect on expressons of cytokines syntheszed by HMC o as to study the role of IL-13 in the
inflammatory process of glomerulonephritis. Methods The HMC were cultured and treated with L PS and/ or recombinant
human IL-13. The IL-13 mRNA expresson and the IL-13 protein leve in the cultured HMC were detected by
semiquantitative reverse transcription polymerase chain reaction (RT-PCR) and enzymelinked immunosorbent assay
(BL1SA) repectivdy. The efects of IL-13 on the expresions of proinflammatory cytokines, chemokines and
profibrogenic cytokine in the HMC were determined by ribonuclease protection assay (RPA) . The cultured HMC without
L PSor recombinant human IL-13 stimulation were used as the controls. Results The IL-13 mRNA expresson and IL-
13 protein were undetected in the controls without stimulation. The IL-13 mMRNA expresson in the HMC with L PS
gimulation wasinduced as early as 12 hrs&ter L PS stimulation , reached apeak at 48 hrsand remained high level until 72
hrs. The activation of HMC with L PSresulted in the induction of IL-13 mRNA expresson in a dose and time dgpendent
way. The IL-13 protein wasinduced 24 hrs &ter L PS stimulation and was further increased with stimulation time. The
recombinant IL-13 inhibited TNFe |, IL-IX |, IL-3 , MCP1, IL-8 and TGF3 1 mRNA expressons were induced by L PS
in a dose-dependent way. The expressonsof TNFet , IL-Dt , IL-B3 , MCP-1, IL-8, and TGF3 1 mRNA were increased
ater endogenoudy produced IL-13 was neutraized with anti-IL-13 mAb. Conclusions L PS can induce the IL-13
expresson in HMC. The mesangid cel-derived IL-13 can inhibit the production of proinflammatory cytokines,
chemokines, and profibrogenic cytokine syntheszed by HMC. [ Chin J Contemp Pediatr , 2004, 6(2) : 85- 88]
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It has been demonstrated that mesangia cells
with L PS or immune complexes stimulation can se
crete newly syntheszed IL-1, IL-6, IL-8, TNFa
and colony-stimulating factors. These cytokines are
important in amplifying the glomerulus i nflammatory
reaction!*!. IL-13, a novel lymphokine, is ilated
from activated human T lymphocytes and is expressed
in avariety of cdls. It exhibits both anti-i nflammato-
ry and immuno-regulatory properties. It can inhibit
production of macrophage inflammatory proteins such
asIL-1, IL-6, IL-8, macrophage inflammatory pro-
tein (MIP)-1, TNF& and enhance the production of
IL-1 receptor antagonist!*!. This sudy aimsto invegi-
gate whether LPS can induce human mesangid cdls
(HMQ) to produce IL-13 and to explore the efect of IL-

13 on the expresson of cytokines syntheszed by HMC.
Materials and methods

Reagents

RPM| 1640, HEPES, fetd cdf srum (FCS)
and TRIzol reagent were provided by Gbco BRL
(USA) . LPSfrom Escherichis coli 026 :B6, insulin,
trangerrin and the collagenase type IV were provided
by Sgma (USA). Cdl culture flasks were provided
by Nunc (Denmark) . The rat anti-IL-13 monoclona
antibodies and human multi-probe template set were
provided by PharMingen (Canada). Oligo (dT) s,
dNTPs, AMV , and Taq polymerase were provided
by Promega (USA).
Human mesangial cells culture

Human feta kidneys with gestationa ages from
4 to 6 months were obtained ater thergpeutic abor-
tions. The mesangial cells were cultured in RPM I
1640 buffered with 10 mmol/L of HEPES to pH
7.4, and supplemented with 20 % FCS, 54 ¢/ ml of
insulin and tranderrin, 100 U/ ml of penicillin, and
100 mg/ ml of streptomycin at 37 in a humidified
environment with 5% CO,. The third to fifth pas
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sage cells were used in this study.

The cells with a density of 1 x 10° celld flask
were cultured in 75 cm? flasks with 20 % FCS medi-
um until agpproximately 80 % of these cells were con-
These cdls were then incubated with 0.5 %
FCS medium for 48 hours to make them quiescent.
The cultured cell s were divided into the Control group

fluent.

and the Experiment group. The Experiment group
was incubated with a 1640 medium containing 20 %
FCS. Various concentrationsof L PS (1, 10 and 100
M o/ ml) were added to the medium for detecting the
IL-13 mRNA expresson induced by L PSin some of
the Experiment group ; someof the Experiment group
were pretreated with recombinant human IL-13 for
30 minutes before L PS inducement in order to evalu
ate the effect of 1L-13 on cytokines; and a combination
of LPS and anti- IL-13 antibody were added to ome of
the Experiment group for detecting the effects of IL-13
endogenoudy produced by HMC on cytokins expressons.
The Gontrol group had no treatment.
RNA extraction

The tota RNA of cultured HMC was extracted
by an acid guanidi nium thiocyanate-phenol-chloroform
extraction procedure according to the ingtructions of
the TRIzol reagent. The RNA extraction was d slved
in20- 30u | of dethylpyrocarbonate-treated water.
Detection of IL-13 mRNA expression

The IL-13 mRNA expresson was detected by a
*miquantitative RT-PCR according to the protocol.
PCR was performed on a thermocycler (PE Cetus,
CT) under the following conditions: denaturation at
94 for 30 seconds, 56 for 30
soonds, and 72 for 1 minutes, with 30 cycles.

for 5 minutes, 92

The downstream primer sequence of the interna conr
trol, P-actin, was S5-CTACAATGAGCT-
GCGTGTTGGC3 and the upstream primer s
quence was 5-CA GGTCCA GACGCAGGATGGC 3 .
The downstream primer sequence of IL-13 was 5-
CAGTTGAACCGTCCCTGCCG3 and the upstream
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primer sequence was 5-CCCA GAACCA-
GAAA GGCTCCG3 . The fragment sze of B-actin
and IL-13 was 206 bp and 279 bp regectively. The
IL-13 andB-actin amplified products (20M | repective-
ly) were eletrophoresed on a 2 % agarose gel stained
with ethidium bromide. The dendtometric quantifica
tion of the PCR-amplified products was expressed in
arbitrary units as the ratio of I1L-13/3-actin levels.
Detection of IL-13 protein
Thelevel of IL-13 protein in the culture super-
natants of the HMC was detected usng a quantitative
sandwich enzyme immunoassay technique according to
the ingtructionsin the IL-13-gecific EL ISA kit. The
lower limit of IL-13 protein was 7 pg/ ml. All sam-
ples were measured in duplicate.
Riboprobe Synthesis
The multi-probe template st contained DNA
templates, which can hybridize with target human
mRNAs encoding TNFel , IL-Tr , IL-B , MCP-1,
IL-8, TGFB1, and housskegping gene products
GAPDH, were transcribed by incubating with T7
polymerase and (& 32P) UTP to the cRNA probes
with a mark of 3P according to the protocol .
Detection of cytokins expressions
The expresdons of the TNFat , IL- , IL-B
MCP1, IL-8 and TGFB1 were determined by ri-
bonuclease protection assay (RPA) according to the
protocol. The amount of 5 x 10° cpm of the cRNA
probes were hybridized with 20u g total RNA at 56
overnight, and were then digested with RNase A/
T1. After phenol/ chloroform extraction and ethanol
precipitation, the protected fragments were separated
on a denaturing 10 % polyacrylamide/ urea sequencing
gd and were visuaized by autoradiography at - 80
for one to three days. Resultswere quantified with an
image analyzer (UVP). The dendtometric quantiti-
cation of cytokines mMRNA was expresd in arbitrary
units as the ratio of cytokines GAPDH levels. The
amount of 6. 0M g yeast RNA was used as the control s
without TNFe , IL-Tt , IL-B , MCP-1, IL-8, TGF
B1, and GAPDH expressons.
Satigtical analysis
All data were expressed as x
ANOVA was used to analyze the difference with
SPSS 10. 0 software.

+ s. Oneway

Results

Expression of IL-13 mRNA

The expresson of IL-13 mRNA was undetected
in the Control group without L PS stimulation. It was
induced as early asthe 12th hour after HM C were ac
tivated with L PS, reached a peak level at the 48th
hour , and remained a high level until the 72nd hour
(Figures 1A and 1C). The IL-13 mRNA expresson
of the HMC increased as an increase of the L PS cornr
centration (Figures 1B and 1D) .
Effects of L PSon thelevel of IL-13 protein

The level of IL-13 protein was undetected in the
supernatant of the controls without L PS stimulation.
However activation of HMC with L PS resulted in an
increase of IL-13 protein level in a dose and time-de-
pendant way (Figure 2) .
Effects of IL-13 on the proinflammatory cytokines,
chemokines and profibrogenic cytokine mRNA ex-
pression

The HMC cultured by 1640 medium containing
20 % FCSwithout L PS stimulation were not found to
express IL-T and MCP-1 mRNA but they expressed
TNFet , IL-B, IL-8, and TGFB 1. The expresson
of the TNFet , IL-o , IL-B, MCP1, IL-8, and
TGH3 1 mRNA in the HMC increased sgnificantly
ater L PS stimulation ( P <0.01) . IL-13 had no &-
fect on the expressonsof these cytokinesin the HMC
without stimulation but it decreased sgnificantly in
the expressons of TNFet , IL-r , IL-B , MCP-1,
IL-8, and TGFH31 mRNAsin the HMC induced by
L PSin a dose-dependent way (Figure 3) .
Effects of endogenous IL-13 on the proinflammatory
cytokines, chemokines and profibrogenic cytokine
MRNA expressions

The expresdonsof TNFet , IL-o , IL-3 , MCP1,
IL-8, and TGFB1 mRNA in the HMC with L PS and
antr IL-13 mAb gimulations were higher than those in
the HMC gimulated with L PS done (Figure 4) .

Discussion

It has been reported that the expresson of IL-13
MRNA and the production of IL-13 proteinin periph-
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era blood mononuclear cells (PBMC) are increased
dgnificantly in childhood nephrotic syndrome!?!. In
this study , it was shown that the IL-13 mRNA ex-
presson was asociated with IL-13 protein produc
tion. The L PSinduced IL-13 synthessin a dose-de
pendent way and the maximal production of IL-13 oc
curred at the highest dosage of L PS. The IL-13 mR-
NA expressonin the HMC wasinduced as early as 12
hours ater L PS simulation, reached a peak at 48
hours and remained at high level until 72 hours. It is
suggested that L PS could induce HMC to synthesze
and rdease IL-13.

The anti-inflammatory properties of IL-13 are
well recognized. In vitro, IL-13 can inhibit the pro-
duction of proinflammatory cytokines by activating
macrophages and monocytes, can inhibit the expres
gon of the inducible isoform of nitric oxide synthase
(INOS) and cycooxygenase-2 and prostaglandin E;
(PGE;) produced by mesangia cells and inhibit vas
cular permeability factor released by PBMC from pa
tients with lipoid nephrosis* *“!. Invivo, IL-13 can
protect animasfrom L PSinduced letha endotoxemia
and from 1gG immune complex-induced lung in-
jury!®). In these models, the protective effectsof IL-
13 were asociated with reduced production of proin-
flammatory cytokines. In this study, it was shown
that human IL-13 strongly inhibited IL-Tr , IL-B ,
TNFe , IL-8, MCP1 and TGFB 1 expressons of
L PSinduced HMC in a dose-dependent way. IL-13
with the concentration of 100 ng/ ml reduced IL$1,
IL-8, MCP1, and TGFB 1 synthess by more than
80 %. The inhibitory efects on IL-IX and TNFa
synthess were omewhat less. These results were in
agreement with the negative modulatory effect of IL-
13 on the synthessof IL-1 and TNF observed in hu-
man monocytes't). However , it has been reported
that IL-13 can increae IL-8 and MCP-1 expressons
in human bronchia epithelia cellsand human vascular
smooth mustle cellsand that it had no effect on MCP
1 secretion in myelomonocytic cells'®!. It is suggested
that cel type secificity is critical in interpreting the
efectsof L PS gimulation.

The ability of neutraizing the IL-13 activity of
the anti-human IL-13 antibody has been confirmed
previoudy!”!. In this study , it was shown that even

when the production of IL-13 by L PSstimulated
HMC was low , it was sufficient to exert autoregula
tory effectson the proi nflammatory cytokines synthe-
szed by these HMC. The expresson of cytokines
MRNA in the HMC cultured with L PS and anti- IL-
13 mAb was higher than that in the HMC cultured
with L PSdone. It is suggested that HMC could ex-
press IL-13 &ter immune induction or norrimmune
injury and that , in turn, IL-13 can inhibit synthess
and release of proinflammatory cytokines, chemokines
and profibrogenic cytokine.

In summary , the dataobtained in this sudy demon-
drated that L PS can induce the expresion of IL-13 in
HMC, and that IL-13 caninhihit the production of proin-
flammatory cytokines, chemokines, and profibrogenic cy-
tokine syntheszed by HMC. IL-13 produced by HMC
may play an important anti-inflammatory role in the in-
flammeatory process of gomeruonephritis.

(Figures are on the indde front cover)
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{ These figures refer to the paper on page 85 )

Figure 1

Figures 1A and 1C
Figures 1B and 1D

Expression of 1L-13 in the HMC
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Figure 2 Level of IL-13 protein in the HMC culture supernatant

Figures 2A
Figures 2B
Figure 3

IL-13 expression of HMC at different ume afier being sumulated with 100, g/ml LPS

IL-13 expression of HMC after being stimulated with different concentrations of LPS for 24 hrs

Level of IL-13 protein after the HMC were cultured with different concentrations of LPS (=100 yy, g/ml) for 24 hrs

Level of 1L-13 protein at different time after the HMC were cultured with 10 . g/ml of LPS

Expression of cytokines of LPS stimulated HMC with LPS with or without [L-13 pretreatment (1-100 ng/ml)
Figure 4 Expression of cytokines of LPS stimulated HMC with or without anti-1L-13 miAb treatment
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