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Lipopolysaccharide (LPS) Induced Leukocyte Recruitment in the Intestine: Role of CD14
Indepndent Pathway

Chang-Wen Chen, Donna-Marie McCafferty, Department of Physiology and Biophysics,
University of Calgary, Calgary, T2N 4N1.

It is well documented that LPS acts through CD14 and TLR4 receptors to induce
inflammatory responses. However, recent evidence suggests that there is a CD14-independent
role in some tissues. Chemokine receptor CXCR4, growth differentiation factor 5 (GDF5),
heat shock protein 70 (HSP70) and heat shock protein 90 (HSP90) were shown in vitro to
associate with LPS without CD14 (Triantafilou et al, Nat Immunol 2:338, 2001). The aim of
this study is to assess the role of CD14 independent pathway in LPS-induced leukocyte
recruitment in the intestine of mice.

Materials and Methods: Intestinal leukocyte trafficking was observed using
fluorescence intravital microscopy. Leukocyte kinetics were quantified in CD14- deficient
(CD14™), TLR4-deficient (TLR4™) or appropriate wild type (WT) control mice (n=5). Mice
were challenged intraperitoneally with highly purified LPS (E. coli 0111:B4, 5-500 ug/kg)
and submucosal vessels of the intestine were studied 4 h later. LPS-induced gene expression
in the intestine was determined by cDNA microarray (mouse 7K, Stratagene) in WT and
CD14™ mice.

Results:  In WT mice, LPS (500 ng/Kg, i.p.), induced a significant increase in leukocyte
adhesion (16.8 + 2.8 vs. 0.1+0.1 cells/100um), a significant decrease in leukocyte rolling
velocity (10.3 + 3.0 vs. 110.9 + 11.9 um/s) and flux (3.3 + 1.0 vs. 28.1 + 4.6 cells/min) over
saline treated controls. No significant changes in leukocyte kinetics were observed in
LPS-treated TLR4™ mice over WT saline treated controls. However, LPS treatment in CD14™
mice induced a significant increase in leukocyte adhesion (6.3 + 0.6 cells/100um) and a
decrease in leukocyte velocity (16.8 + 3.5 um/s) compared to WT controls. This
CD14-independent increase in leukocyte adhesion was shown to be dose dependent.
Microarray analysis of intestinal genes showed 113 genes in WT mice and 111 genes in
CD14" mice were upregulated at least 2-fold after LPS treatment. Interestingly, HSP70 and
HSP90 were upregulated 2.8 fold and 4.2 fold respectively in CD14" mice only, while
CXCR4 and GDF5 were not significantly altered.

Conclusion:  These data show in vivo, that leukocyte recruitment to the intestine can
occur in part via a CD14-independent pathway. In addition, HSP70 and HSP90 may
participate in the inflammation in the absence of CD14.
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Summary of the work in the role of
CD14 in mice intestine in response to
LPS
Experiment 1

Intestinal microcirculatory leukocyte Kinetics to

LPS (0.5 mg/KQ)

al
o
|

N
<

w
o
|

N
o
|

Leukocyte rolling flux(cells/min)
H
o

*
0 / /
Wild type  Wild type CD14™ TLR4™
Saline LPS

*p < 0.05 compared to wild type saline control

13



=

N

a
|

[EEN

o

o
|

Leukocyte rolling velocity(um/s)

75-
50-
*
25 *
—
S
0 / /
Wild type  Wild type CD14™ TLR4™
Saline LPS
*
—~ 20~
= __
3
o
o
Ay
¥ 154
©
=
c
o
@ 104
e
S *
©
g
3 5
o
X
3 N
0 / /
Ccbh14™ TLR4™

Wild type  Wild type

Saline

14

LPS

*p < 0.05 compared to wild type saline control




Systemic parameters to LPS (0.5
mg/Kg)
(1) Lung myeloperoxidase (MPO) level

(2) Systemic white blood cell count
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Experiment 2

Intestinal microcirculatory leukocyte kinetics to
decreasing dose of LPS in wild type and CD14-/-
mice
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Leukocyte rolling velocity (um/s)

Leukocyte adhesion (cells/100um)
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Results of cDNA microarray
Genes upregulated 2 fold in LPS treated

wild type
e 114 genes
 Characteristics:

— CXCL10, 9,5,1. One RANTES gene.

— Interefon related genes:13.

— Three Serum amyloid A(2,3,4) genes.

— Schlafen genes: a new family of growth
regulatory genes that affect thymocyte
development.

— HIF-1a gene.

— NIK-I-kappaB/NF-kappaB cascade : one
gene.

— Some transcription genes: STAT1,2 etc.

— Some enzymes: caspase 8, MMP.

— IL1 R antagonist.

— HSP 105.

— LPS-induced TN factor
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Genes upregulated in CD14-/-mice with LPS
« 111 genes upregulated.
« No chemokines seen.
e HSP 70 and 90 upregulated.
» Apolipoportein upregulated.
e One interferon gamma receptor.
Immunoglobulin related genes shared
upregulated genes:4
« 1. Acute phase protein: Serum amyloid A3
(SAA3).

e 2. Scavenger receptor activities.deleted
In malignant brain tumors 1 (dmbt1).

o 3. Carbonic anhydrase 1V gene.

e 4. S100 calcium binding protein
A9(calgranulin B): calcium binding

protein.
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, photographed under permission in

Professor Paul Kubes’s laboratory in University of Calgary.
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cDNA microarray simulation picture using dual-dye (Cy3, Cy5) labeling.
There are 7000 genes with duplicated spots on the slides. The treatment
group is lipopolysaccharide. The cDNA is reverse transcribed from mice
intestines RNA. Red color implicates possibly upregulated genes. The
picture is produced using GeneTraffic software.
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