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Effect of IL-11 on glomerular expression
of TGF-beta and extracellular matrix in
nephrotoxic nephritis in Wistar Kyoto rats

Maria Stangou ', Gurjeet Bhangal *,
Ping-Chin Lai "2, Jennifer Smith 1,
James C. Keith Jr 3, Joseph J. Boyle 4,
Charles D. Pusey ', Terence Cook "+,
Frederick W.K. Tam '

ABSTRACT

Background: The effect of interleukin-11 (IL-11) on trans-
forming growth factor-f (TGF-B) is controversial and has
not been examined in renal diseases. In this study, we
(i) characterised the up-regulation of TGF-B1, phospho-
p38 MAPK (p-p38 MAPK) and extracellular matrix during
pathogenesis of glomerulonephritis and (i} examined the
effect of rhil.-11 on these processes in vivo.

Methods: Following induction of nephrotoxic nephri-
tis, expression of TGF-B1, o-smooth muscle actin
(0t-SMA), fibronectin and p-p38 MAPK was detected
in the kidney. Rats were treated either with vehicle or
rhiL-11 at a high or low dose and culled on day 6.
Results: A high dose of rhiL-11 resulted in a significant
reduction in the glomerular expression of TGF-B1 (0.4
+ 0.1 vs. 2.04 = 0.4 semiquantitative score, p<0.005),
o-SMA (0.6 = 0.2 vs. 1.5 * 0.3, p<0.01) and fibronectin
(0.6 = 0.1 vs. 1.5 = 0.1, p<0.02). The periglomerular ex-
pression of o-SMA and fibronectin was significantly
reduced in rats treated with the high dose of rhiL-11
(9.6% = 2% vs. 92% =z 2.5% of glomeruli, p<0.01; and
26% + 4.9% vs. 94% = 1.9% of glomeruli, p<0.005, re-
spectively). There was a slight but insignificant reduc-
tion of p-p38 MAPK in IL-11 treated rats. Treatment
with low-dose rhiL-11 did not reduce expression of
these molecules.

Conclusion: IL-11 suppresses glomerular expression
of TGF-$1 and extracellular matrix deposition in ex-
perimental glomerulonephritis.

Key words: Extracellular matrix, Glomerulonephritis, IL.-
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INTRODUCTION

Interleukin-11 (IL-11) is a pleiotropic cytokine which exerts
different actions in various cell types (1-3). Recombinant
human IL-11 (rhlL-11) is clinically indicated in the treatment
of chemotherapy-induced thrombocytopenia (4, 5) and in
von Willebrand disease (6). The effect of IL-11 on fibrosis is
controversial. It inhibits fibroblast proliferation in vitro (7) and
ameliorates fibrosis in the HLA-B27 rat model of inflammatory
bowel disease (8), but its overexpression in transgenic mice
leads to lung fibrosis and airway obstruction (9). In previous
studies, we have demonstrated that treatment with rhiL-11
reduces acute inflammation in nephrotoxic nephritis (NTN) in
rats and mice (10, 11). NTN resembles human necrotizing and
crescentic glomerulonephritis. Its pathogenesis and natural
history have been characterised previously (12).

In this study, we report the effect of IL-11 on the expres-
sion of transforming growth factor-B1 (TGF-B1), a key pro-
fibrotic growth factor; o-smooth muscle actin (x-SMA),
a myofibroblast marker; fibronectin, a component of ex-
tracellular matrix; and phospho-p38 MAPK (p-p38MAPK),
a signal transduction pathway, in NTN in rats. TGF-B, as
a positive regulator of myofibroblast differentiation, has
a central role in the development and progression of fi-
brosis. The MAPK signalling pathway has been shown
to exhibit cross-talk with the TGF-B signalling pathway;
TGF-B-induced o-SMA expression and myofibroblast dif-
ferentiation require the activation of MAPKs (13, 14).

To our knowledge, this is the first evidence that IL-11 treat-
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