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Abstract

Our recent studies have shown that bone marrow-derived fibroblast precursors contribute significantly to the pathogenesis
of renal fibrosis. However, the molecular mechanisms underlying the recruitment and activation of bone marrow-derived
fibroblast precursors are incompletely understood. We found that interleukin 6 was induced in the kidney in a murine
model of renal fibrosis induced by unilateral ureteral obstruction. Therefore, we investigated if interleukin 6 play a role in the
recruitment and maturation of bone marrow-derived fibroblast precursors in the kidney during the development of renal
fibrosis. Wild-type and interleukin 6 knockout mice were subjected to unilateral obstructive injury for up to two weeks.
Interleukin 6 knockout mice accumulated similar number of bone marrow-derived fibroblast precursors and myofibroblasts
in the kidney in response to obstructive injury compared to wild-type mice. Furthermore, IL-6 knockout mice expressed
comparable a-SMA in the obstructed kidney compared to wild-type mice. Moreover, targeted disruption of Interleukin 6 did
not affect gene expression of profibrotic chemokine and cytokines in the obstructed kidney. Finally, there were no
significant differences in renal interstitial fibrosis or expression of extracellular matrix proteins between wild-type and
interleukin 6 knockout mice following obstructive injury. Our results indicate that interleukin 6 does not play a significant
role in the recruitment of bone marrow-derived fibroblast precursors and the development of renal fibrosis.
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Introduction

Renal fibrosis is the final common manifestation of chronic
kidney disease leading to ESRD [1,2]. Furthermore, tubulointer-
stitial fibrosis is a key structural component of obstructive
nephropathy, which is the major cause of chronic kidney disease
in children [3]. Renal interstitial fibrosis is characterized by
fibroblast activation and excessive production and deposition of
extracellular matrix (ECM), which results in the destruction and
collapse of renal parenchyma and causes progressive loss of kidney
function. Because activated fibroblasts are the principal effector
cells responsible for ECM production, their activation is regarded
as a key event in the pathogenesis of renal fibrosis [4-6]. Recent
evidence indicates that these activated fibroblasts may originate
from bone marrow-derived fibroblast progenitor cells [7-11].

Bone marrow-derived fibroblast precursors termed fibrocytes
are derived from a subpopulation of monocytes via monocyte-to-
fibroblast transition [12-15]. These cells express mesenchymal
markers such as collagen I and vimentin and hematopoietic
markers such as CD45 and CDI11b [12,16-18]. These cells in
culture display an adherent, spindle-shape morphology and
express o-SMA that is enhanced when cells are treated with
TGF-B1, consistent with the concept that they can differentiate
into myofibroblasts [16-18]. The differentiation of these cells is
regulated by cytokines. Profibrotic cytokines — IL-4 and IL-13
promote myeloid fibroblast differentiation, whereas antifibrotic
cytokines — IFN-y and IL-12 inhibit its differentiation [14,19]. Our
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recent study provides evidence that accumulation of myeloid
fibroblast precursors in the kidney and development of renal
fibrosis required chemokine CXCL16 induction in the renal
tubular epithelial cells in a murine model of renal fibrosis induced
by unilateral ureteral obstruction [10]. However, the molecular
mechanisms underlying the recruitment and activation of these
cells into injured kidneys are not fully understood.

Interleukin 6 (IL-6) is a multifunctional cytokine that has both
pro- and anti-inflammatory properties [20]. Studies have shown
that IL-6 is elevated in patients with chronic kidney disease [21].
However, the role of IL-6 in the pathogenesis of renal fibrosis is
unknown. In the present study, we investigated the role of IL-6 in
a murine model of renal fibrosis induced by unilateral ureteral
obstruction (UUQO) using IL-6 knockout (KO) mice. Our results
showed that IL-6 deficiency has no significant effect on the uptake
of myeloid fibroblasts and the development of renal fibrosis.

Materials and Methods

Animals

Animal experiments were approved by the Institutional Animal
Care and Use Committee of Baylor College of Medicine (IACUC
permit #: AN-5011). The investigation conforms with the
recommendations in the Guide for the Care and Use of
Laboratory Animals published by the US National Institutes of
Health (NIH Publication No. 85-23, revised 1996). All efforts were
made to minimize suffering. The IL-6 KO mice on a background
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Figure 1. IL-6 is induced in the kidney following obstructive
injury. A. Graphic presentation shows IL-6 mRNA induction. ** P<<0.01
vs normal control kidney. n=4. B. Representative photomicrographs of
kidney sections stained for IL-6 (brown) and counter stained with
hematoxylin (blue) (Original magnification: X400).
doi:10.1371/journal.pone.0052415.g001

of C57BL/6] were purchased from the Jackson Laboratory. Male
WT or IL-6 KO mice at 8-10 weeks old age, weighing 20-30 g
were anesthetized by i.p. injection of ketamine (80 mg/kg) and
xylazine (10 mg/kg). Through a flank incision, the left ureter was
exposed and completely ligated using fine suture material (40 silk)
at two points [10]. Mice were allowed to recover from anesthesia
and were housed in standard rodent cages with ad libitum access to
water and food until sacrificed.

Renal Morphology

Mice were euthanized and perfused by injections of PBS into
the left ventricle of the heart to remove blood. One portion of the
kidney tissue was fixed in 10% buffered formalin and embedded in
paraffin, cut at 4 wm thickness, and stained with picrosirius red to
identify collagen fibers. The picrosirius red-stained sections were
scanned using a microscope equipped with a digital camera
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(Nikon, Melville, NY), and quantitative evaluation was performed
using NIS-Elements Br 3.0 software. The collagen-stained area
was calculated as a percentage of the total area.

Quantitative Real-Time RT-PCR

Quantitative analysis of the target mRNA expression was
performed with real-time reverse transcription — polymerase chain
reaction (RT-PCR) by the relative standard curve method [10].
Total RNA was extracted from snap-frozen kidney tissues with
TRIzol Reagent (Invitrogen). Total RNA were reverse-transcribed
and amplified in triplicate using IQ) SYBR green supermix reagent
(Bio-Rad, Herculus, CA) with a real-time PCR machine (Bio-Rad,
Herculus, CA), according to the manufacturer’s instructions. The
specificity of real-time PCR was confirmed by melting-curve
analysis. The expression levels of the target genes were normalized
to the GAPDH level in each sample. The following are the primer
sequences: 1L-6: Forward 5'- GAGGATACCACTCCCAACA-
GACC-3" and reverse 5- AAGTGCATCATCGTTGTTCA-
TAC-3"; TGF-Bl: Forward 5'- CAACAATTCCTGGCGT-
TACCTTGG-3' and reverse 5'-
GAAAGCCCTGTATTCCGTCTCCTT-3'; CXCL16: Forward
5'- ACCCTTGTCTCTTGCGTTCTTCCT-3" and reverse 5'-
ATGTGATCCAAAGTACCCTGCGGT-3'; IL-4: Forward 5'-
ATCGGCATTTTGAACGAGGTC-3" and reverse 5'- GAG-
GACGTTTGGCACATCCA-3'; IL-13: Forward 5'-
CAGCCTCCCCGATACCAAAAT-3"  and  reverse  5'-
GCGAAACAGTTGCTTTGTGTAG-3'; GAPDH: Forward 5'-
TGCTGAGTATGTCGTGGAGTCTA-3" and reverse 5'-
AGTGGGAGTTGCTGTTGAAATC-3'".

Immunohistochemistry

Immunohistochemical staining was performed on paraffin
sections. Antigen retrieval was performed with antigen unmasking
solution (Vector Laboratories, Burlingame, CA). Endogenous
peroxidase activity was quenched with 3% HyO,. After blocking,
slides were incubated with primary antibody in a humidified
chamber overnight. After washing, slides were incubated with
appropriate secondary antibody and ABC solution sequentially
according to the Vectastain ELITE ABC kit (Vector Laboratories,
Burlingame, CA). The reaction was visualized by incubation with
DAB solution for an appropriate period of time. Slides were then
counterstained with hematoxylin, dehydrated, and coverslipped.
The images were acquired and analyzed by NIS Element software
with Nikon microscope image system.

Immunofluorescence

Renal tissues were embedded in OC'T compound, snap-frozen
on dry ice, cut at 5 pm thickness using a cryostat, and mounted on
Superfrost Plus microscope slides. After fixation, nonspecific
binding was blocked with serum-free protein block (DAKO).
Slides were then incubated with goat anti-MCP-1 antibody (R&D
Systems) followed by Alexa-488 conjugated donkey anti-goat
antibody (Invitrogen), rabbit anti-collagen I antibody (Rockland)
followed by Alexa-488 conjugated donkey anti-rabbit antibody
(Invitrogen), rabbit anti-fibronectin antibody (Sigma) followed by
Alexa-488 conjugated donkey anti-rabbit antibody (Invitrogen), or
rabbit anti-a-SMA antibody (Abcam) followed by Alexa-488
conjugated donkey anti-rabbit antibody (Invitrogen). For double
immunofluorescence, kidney sections were fixed and stained with
primary antibodies followed by appropriate secondary antibodies
sequentially. Slides were mounted with mounting medium with
DAPI. Fluorescent intensity was visualized using a microscope
equipped with a digital camera (Nikon, Melville, NY). Quantita-
tive evaluation of sections stained with antibodies to a-SMA,
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Figure 2. Effect of IL-6 deficiency on the accumulation of bone marrow-derived fibroblast precursors in the kidney after UUO. A.
Representative photomicrographs of kidney sections from WT and IL-6 KO mice 5 days after UUO stained for CD11b (red), procollagen | (green), and
DAPI (blue). B. Quantitative analysis of CD11b" and procollagen I* fibroblasts in the kidney of WT and IL-6 KO mice 5 days after UUO. ** P<<0.01 vs WT
control, * P>0.05 vs WT-UUO, and ** P<0.01 vs KO-UUO. n=4 per group. C. Representative photomicrographs of kidney sections from WT and IL-6
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KO mice 1 week after UUO stained for CD11b (red), procollagen I (green), and DAPI (blue). D. Quantitative analysis of CD11b* and procollagen I
fibroblasts in the kidney of WT and IL-6 KO mice 1 week after UUO. ** P<<0.01 vs WT control, # P>0.05 vs WT-UUO, and ** P<0.01 vs KO-UUO. n=5
per group. E. Representative cytometric diagrams showing the effect of IL-6 deficiency on the accumulation of CD11b and collagen | dual positive
fibroblasts in the kidney of WT and IL-6 KO mice 1 week after UUO. F. Quantitative analysis of CD11b and collagen | dual positive fibroblasts in the
kidney of WT and IL-6 KO mice 1 week after UUO. ** P<<0.01 vs WT control, # p>0.05 vs WT UUO, and ™ P<0.01 vs KO UUO. n=3 per group.

doi:10.1371/journal.pone.0052415.g002

collagen I and fibronectin was performed using NIS-Elements Br
3.0 software. The fluorescence-positive area was calculated as
a percentage of the total area.

Western Blot Analysis

Protein was extracted using the RIPA buffer containing cocktail
proteinase inhibitors (Thermo Fisher Scientific Inc., Rockford, IL)
and quantified with Bio-Rad protein assay. Equal amount of
protein was separated on SDS—polyacrylamide gels in a Tris/
glycine buffer system, transferred onto nitrocellulose membranes,

antibodies overnight followed by incubation with appropriate
fluorescence-conjugated secondary antibodies. The proteins of
interest were analyzed using an Odyssey IR scanner, and signal
intensities were quantified using NIH Image/]J software.

Statistical Analysis

All data were expressed as mean SEM. Multiple group
comparisons were performed by one-way ANOVA followed by
the Bonferroni procedure for comparison of means. P<<0.05 was
considered statistically significant.

+

and blotted according to standard procedures with primary
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Figure 3. Effect of IL-6 deficiency on myofibroblast activation and a-SMA expression in obstructive nephropathy. A. Representative
photomicrographs of a-SMA immunostaining in the kidney of WT and IL-6 KO mice after UUO. B. Quantitative analysis of a-SMA protein expression in
the kidney of WT and IL-6 KO mice after UUO. ** P<<0.01 vs WT controls; # p>0.05 vs WT UUO; ™ P<0.01 vs KO UUO. n=5 per group. C.
Representative Western blots show the levels of a-SMA protein expression in the kidney of WT and IL-6 KO mice. D. Quantitative analysis of a-SMA
protein expression in the kidney of WT and IL-6 KO mice. ** P<0.01 vs WT controls; # P>0.05 vs WT UUO; * P<0.05 vs KO UUO. n=3 per group.
doi:10.1371/journal.pone.0052415.9003
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Figure 4. Effect of IL-6 deficiency on profibrotic molecule expression. A. IL-6 deficiency does not affect CXCL16 gene expression. The mRNA
levels of CXCL16 in the kidneys of WT and IL-6 KO mice were determined by real-time RT-PCR. ** P<<0.01 vs WT control, # p>0.05 vs WT UUO, and *
P<<0.05 vs KO UUO. n =3-4 per group. B. IL-6 deficiency does not influence TGF-B1 gene expression. The mRNA levels of TGF-B1 in the kidneys of WT
and IL-6 KO mice were determined by real-time RT-PCR. ** P<0.01 vs WT control, # P>0.05 vs WT UUO, and * P<0.05 vs KO UUO. n=3-4 per group.
C. IL-6 deficiency does not influence IL-4 gene expression. The mRNA levels of IL-4 in the kidneys of WT and IL-6 KO mice were determined by real-
time RT-PCR. ** P<0.01 vs WT control, # P>0.05 vs WT UUO, and * P<0.05 vs KO UUO. n =3-4 per group. D. IL-6 deficiency does not influence IL-13
gene expression. The mRNA levels of IL-13 in the kidneys of WT and IL-6 KO mice were determined by real-time RT-PCR. ** P<<0.01 vs WT control, #

P>0.05 vs WT UUO, and * P<0.05 vs KO UUO. n=3-4 per group.
doi:10.1371/journal.pone.0052415.9g004

Results

IL-6 Is Induced in a Mouse Model of Renal Fibrosis

We examined if IL-6 is induced in the kidney in response to
UUO. Using real time RT-PCR, we found that the mRNA level of
IL-6 was markedly upregulated in obstructed kidneys compared
with the contralateral control kidneys 7 days after surgery
(Figure 1A). To identify the cell types responsible for IL-6
production in the kidney, serial sections of kidneys were stained
with an IL-6 antibody. Our results revealed that IL-6 protein was
localized mainly in the interstitial cells of obstructed kidneys
(Figure 1B). Of note, no IL-6 positive staining was detected in IL-6
KO mice, indicating the specificity of the antibody against IL-6.

IL-6 Deficiency Does not Affect Myeloid Fibroblast
Accumulation

To examine if IL-6 plays a role in the accumulation of bone
marrow-derived fibroblasts in the kidneys, WT and IL-6 KO mice
were subjected to obstructive injury for 5 or 7 days. Kidney
sections were stained for CD11b and procollagen I and examined
with a fluorescent microscope. Our results showed that both WT
and IL-6 KO mice exhibited a marked increase in the number of
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CD11b* and procollagen I" fibroblasts in obstructed kidneys,
which was not statistically different between these two groups
(Figure 2, A-D). Consistent with immunofluorescent staining, flow
cytometric analysis of freshly-isolated renal cells stained for CD11b
and collagen I demonstrated that targeted disruption of IL-6 had
no effect on the accumulation of CD45" and collagen I* fibroblasts
in the kidneys compared with WT mice following UUO (Figure 2,
E-F). These data indicate that IL-6 does not play an important
role in the recruitment of bone marrow-derived fibroblasts into the
kidney in response to obstructive injury.

IL-6 Deficiency Does not Influence Myofibroblast
Activation

To determine if IL-6 deficiency influences myofibroblast
activation in the kidney, WT and IL-6 KO mice were subjected
to UUO for 7 days. Kidney sections were stained with an antibody
against 0-SMA, a marker of myofibroblasts, and examined with
a fluorescent microscope. The results revealed that targeted
deletion of IL-6 did not alter myofibroblast activation in
obstructed kidneys compared with WT mice (Figure 3, A-B).
Consistent with these findings, Western blot analysis showed that
both WT mice and IL-6 deficiency mice had similar increases in
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Figure 5. Effect of IL-6 deficiency on renal fibrosis and
extracellular matrix deposition in the kidney. A. Representative
photomicrographs show kidney sections stained with picrosirius red for
assessment of total collagen deposition. B. Bar graph shows
quantitative analysis of renal interstitial collagen in different groups
as indicated. ** P<0.01 vs WT control, & P>0.05 vs WT UUO, and **
P<<0.01 vs KO UUO. n=5 per group.
doi:10.1371/journal.pone.0052415.9g005

protein expression levels of o-SMA in the kidneys following
obstructive injury (Figure 3, C-D). These results indicate that IL-6
does not regulate myofibroblast activation.

IL-6 Deficiency Does not Affect Profibrotic Molecule
Expression

We have recently demonstrated that the presence and de-
velopment of bone marrow-derived fibroblasts from mononuclear
cells appear to be driven by and dependent upon induction of the
chemokine, CXCL16, in renal tubular epithelial cells and is
inhibited by genetic deletion of CXCL16 [10]. We therefore
examined if IL-6 deficiency affects CXCL16 gene expression. The
results of real time RT-PCR showed that targeted disruption of IL-
6 did not significantly affect CXCL16 mRNA expression in the
kidney in response to obstructive injury (Figure 4A). These data
indicate that IL-6 signaling does not regulate chemokine CXCL16
gene expression in the kidney following obstructive injury.

TGF-B1 is a key cytokine that mediates myofibroblast activation
during the development of renal fibrosis [22-25]. We determined
if IL-6 deficiency influences TGF-B1 gene expression. The results
of real time RT-PCR revealed that IL-6 deficiency did not affect
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TGF-f1 mRNA in the kidney following obstructive injury
(Figure 4B). These data suggest that IL-6 signaling does not play
a major role in the regulation of TGF-B1 gene expression in the
kidney in response to obstructive injury.

Since Th2 cytokines — IL-4 and IL-13 have been shown to
promote monocyte-to-fibroblast transition [14,19], we then
examined if IL-6 deficiency affects these cytokine expression in
the kidney. The results of real time RT-PCR showed that IL-6
deficiency did not influence mRNA levels of IL-4 and IL-13 in the
kidney following obstructive injury (Figure 4 C-D). These data
indicate that IL-6 signaling does not modulate the gene expression
of IL-4 and IL-13 in the kidney in response to obstructive injury.

IL-6 Deficiency Has no Effect on Renal Fibrosis

Since IL-6 does not regulate the accumulation and activation of
bone marrow-derived fibroblasts in the kidney in response to
obstructive injury, we then examined if IL-6 deficiency has an
effect on the development of renal fibrosis. W and IL-6 KO mice
were subjected to UUO for 14 days. Both WT and IL-6 KO mice
developed similar degree of collagen deposition in obstructed
kidneys as demonstrated by picrosirius red staining (Figure 5).
These data indicate that IL-6 does not play a role in the
pathogenesis of renal fibrosis.

IL-6 Deficiency Does not Affect ECM Protein Expression

We next investigated the effect of targeted disruption of IL-6 on
the expression and accumulation of collagen I and fibronectin, two
major components of ECM. Both WT and IL-6 KO mice
displayed a marked increase in the protein expression levels of
collagen I and fibronectin in the kidneys following obstructive
injury, which was not statistically different between these two
groups (Figure 6 and 7). These data indicate that IL-6 does not
regulate the production and deposition of ECM proteins in the
kidney following obstructive injury.

Discussion

In this study, we demonstrate that (1) IL-6 is induced in the
kidney in response to obstructive injury; (2) WT and IL-6 KO
mice accumulate similar number of bone marrow-derived
fibroblast precursors in the kidney following obstructive injury;
(3) Targeted disruption of IL-6 has no significant effect on
myofibroblast formation and o-SMA expression; (4) Targeted
disruption of IL-6 does not influence gene expression of profibrotic
chemokines and cytokines; (5) Targeted disruption of IL-6 does
not alter the severity of renal fibrosis and the expression of ECM
proteins. These results indicate that IL-6 does not play an
important role in the recruitment of bone marrow-derived
fibroblasts and the development of renal fibrosis induced by
obstructive injury.

Renal fibrosis is a pathological hallmark of chronic kidney
disease regardless of underlying etiologies. Activated fibroblasts are
responsible for the excessive production of extracellular matrix.
Recent studies have provided evidence that bone marrow-derived
fibroblast precursors are recruited into the kidney and contribute
significantly to the pathogenesis of renal fibrosis [7-10]. These
cells express the hematopoietic markers such as CD11b and the
mesenchymal markers such as collagen I. The signaling mechan-
isms underlying the recruitment of these bone marrow-derived
fibroblast precursors into the kidney are incompletely understood.

IL-6 is a multifunctional cytokine that regulates inflammatory
process. Studies have shown that targeted disruption of IL-6
attenuates acute kidney injury induced by ischemia-reperfusion
[26] or mercury [27]. However, its role in the pathogenesis of
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Figure 6. Effect of IL-6 deficiency on collagen | expression in the kidney. A. Representative photomicrographs of collagen | immunostaining
in the kidney of WT and IL-6 KO mice after surgery (original magnification X400). B. Quantitative analysis of interstitial collagen | protein expression in
the kidney sections of WT and IL-6 KO mice. ** P<<0.01 vs WT-control, # P>0.05 vs WT UUO, and ™ P<0.01 vs KO UUO. n=5 per group. C.
Representative Western blots show the protein levels of collagen | in the kidney of WT and IL-6 KO mice. D. Quantitative analysis of collagen | protein
expression in the kidney of WT and IL-6 KO mice. ** P<<0.01 vs WT controls, # P>0.05 vs WT UUO, and * P<<0.05 vs KO UUO. n=4 per group.

doi:10.1371/journal.pone.0052415.g006

renal interstitial fibrosis is unknown. In the present study, we
demonstrate that targeted disruption of IL-6 does not affect the
accumulation of bone marrow-derived fibroblasts expressing
hematopoietic marker (CD11b) and mesenchymal marker (colla-
gen I) in the kidney and the degree of renal fibrosis in a murine
model of obstructive nephropathy. These data indicate that IL-6
does not play an important role for the recruitment of bone
marrow-derived fibroblast precursors into the kidney in response
to obstructive injury.

Myofibroblasts are a population of smooth muscle-like fibro-
blasts that play an important role in wound healing and organ
fibrosis [28]. Myofibroblasts are regarded as the key cell types that
are responsible for excessive production and deposition of
extracellular matrix during the development of kidney fibrosis
[4,29]. Furthermore, both experimental and clinical studies have
shown that the number of interstitial myofibroblasts correlates well
with the severity of tubulointerstitial fibrosis and progression of
kidney disease [30-32]. Our present study demonstrates that

PLOS ONE | www.plosone.org

myofibroblasts identified as a-SMA positive cells accumulate in the
kidney of WT mice following obstructive injury, and their
accumulation does not alter significantly in the obstructed kidney
of IL-6 KO mice. These results indicate that IL-6 does not
influence myofibroblast formation in the kidney in response to
obstructive injury.

Chemokine (C-X-C motif) ligand 16 (CXCL16) is a cytokine
belonging to the CXC chemokine family [33]. There are two
forms of CXCL16. The transmembrane form of CXCLI6 is
composed of a CXC chemokine domain, a mucin-like stalk,
a transmembrane domain and a cytoplasmic tail. The soluble form
of CXCLI6 resulting from cleavage at the cell surface is composed
of the extracellular stalk and the chemokine domain. The
transmembrane form of CXCLI6 functions as an adhesion
molecule for CXCR6 expressing cells and scavenger receptor for
oxidized low-density lipoprotein while the soluble form of
CXCLI16 functions as a chemoattractant to promote circulating
cell migration into sites of injury [34,35]. We have previously
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Figure 7. Effect of IL-6 deficiency on fibronectin expression in the kidney. A. Representative photomicrographs of fibronectin
immunostaining in the kidney of WT and IL-6 KO mice after UUO (original magnification X400). B. Quantitative analysis of interstitial fibronectin
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per group.
doi:10.1371/journal.pone.0052415.g007

shown that CXCL16 is induced in the kidney in response to
obstructive injury and plays a critical role in recruiting bone
marrow-derived fibroblasts into kidney and the development of
renal fibrosis in a murine model of chronic kidney disease induced
by unilateral ureteral obstruction [10]. Our present results show
that targeted disruption of IL-6 does not affect CXCLI6
expression in the kidney. These results indicate that IL-6
deficiency does not play a role in the regulation of CXCLI16 gene
expression in the kidney in response to obstructive injury.
TGF-B1 is a profibrotic cytokine that plays an essential role in
the activation of fibroblasts during the pathogenesis of renal
fibrosis through activation of a cascade of intracellular signaling
pathways [22-25]. Furthermore, IL-4 and IL-13 are profibrotic
Th2 cytokines, which has been reported to play an important role
in the pathogenesis of fibrosis through TGF-Bl-dependent and
independent mechanisms [36-38]. Our results reveal that targeted
disruption of IL-6 does not affect the mRINA expression levels of
TGF-B1, IL-4, and IL-13 in the kidney after obstructive injury

PLOS ONE | www.plosone.org

compared with WT mice. These results are consistent with our
observation that IL-6 deficiency does not significantly influence
myeloid fibroblast activation in the kidney following obstructive
mjury.

A prominent feature of renal interstitial fibrosis is a striking
increased production and deposition of extracellular matrix
proteins such as collagens and fibronectin. Morphometric analysis
of picrosirius red staining of kidney sections at day 14 after
obstructive injury demonstrates the presence of interstitial collagen
deposition. This collagen deposition is not significantly altered in
the obstructed kidneys of IL-6 KO mice. Consistent with these
findings, we further illustrate that both WT and IL-6 KO mice
display similar increases in collagen I and fibronectin following
obstructive injury. These data indicate that IL-6 signaling does not
participate in the regulation extracellular matrix protein pro-
duction and deposition.

In summary, our results demonstrate that IL-6 signaling does
not play a significant role in the recruitment of bone marrow-
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derived fibroblasts into the kidney and the development of renal
fibrosis induced by obstructive injury.
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