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Background Cytokines, chemokines and adhesion molecules play important pathogenetic
roles in glomerular leukocyte infiltration in anti-Thy 1 nephritis. We previously reported that
pentoxifylline (PTX) reduced glomerular macrophage accumulation, ameliorated proteinuria,
and attenuated glomerulosclerosis in anti-Thy1 nephritis (Kidney Int 1999;56:932-943). The
present study investigates the effect of PTX on the exprazssion of cytokines (tumor necrosis
factor (TNF)-a and interleukin (IL)-1B), the C-C chemocines (monocyte chemoattractant
protein (MCP)-1 and regulated upon activation, normal "~ cells expressed and secreted
(RANTES)), and adhesion molecules (interceltular adhesion molecule-1, ICAM-1; and
vascular adhesion molecule-1, VCAM-1)at2 h, 1,2, and 5 days after induction of anti-Thy1
nephritis.

Methods Isolation of glomeruli was performed by graded sievings. Glomerular total RNA




was extracted and first strand cDNA was synthesis by reverse transcriptase. Northern blot
analysis and polymerase chain reaction (PCR) was perfcrmed according to standard molecular
biological procedures. Kidney sections were also processed for immunohistological staining
for monocytes/macrophages, CD4- and CD-8-positive T cells using DAB as chromogen
substrate. /n situ hybridization was performed for detection of TNF-alpha mRNA signal
within the glomeruli.

Results By reverse-transcript (RT) PCR, the glomerular mRNA level of TNF-a. and IL-1B
increased appreciably beginning 2 h after administratior of the anti-Thy1 antibody. There
was also a rapid induction of MCP-1, RANTES, ICAM-1, and VCAM-1 mRNAs in the
glomeruli of nephritic rats 2 h after induction of nephritis. /n situ hybridization detected
presence of TNF-alpha mRNA signal within the glomeruli. The administration of PTX
decreased glomerular macrophage infiltration while reducing the levels of TNF-a., IL-1 B,
MCP-1, RANTES, ICAM-1, and VCAM-1 at 2 h. Therz was also a temporal association
between glomerular influx of ED-1 (monocytes/macrophages), CD-4, and CD-8-positive cells
and the expression of various cytokines, CC chemokines, and adhesion molecules.
Conclusions These data suggest that PTX may exert its anti-inflammatory effect in anti-
Thy1 nephritis by modulating gene expression of TNF-«, as well as multiples chemokines
and adhesion molecules within the glomeruli.
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As revealed by the RT-PCR assay and Northern blot aralysis, gene expression of TNF-q is

upregulated, along with interleukin-1f and various CC chemokines (MCP-1, RANTES) and
adhesion molecules (ICAM-1, VCAM-1), in the glomeruli early in the course (at 2h) of anti-
Thy1 glomerulonephritis. /n situ hybridization findings showed that the major cellular source
for glomerular TNF-o. mRNA is likely the infiltrating r onocytes/macrophages, rather than
neutrophils.

Nephritic rats treated with the cAMP-elevating agent, psntoxifylline, showed decreased
mRNA levels of TNF-a, MCP-1, ICAM-1, and VCAMI-1, but not of RANTES, within the
glomeruli. There was a temporal association between reduction of TNF-o, MCP-1, ICAM-1
and VCAM-1 mRNA levels and decrease in ED-1-positive, CD-4- and CD-8-positive cells
within the glomeruli.
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The present study demonstrates that a number of proinflammatory cytokines (TNF-o, and
IL-1pB), chemokines (MCP-1 and RANTES), and adhesion molecules ICAM-1 and VCAM-
1) are upregulated during the early phase of the nephritis. These gene products are known to
play pivotal roles in mediating influx and accumulation of circulating monocytes within the
mesangium and their transformation into tissue macrophages [4-6]. Accordingly, our findings
that pentoxifylline suppresses the mRNA levels of TNF-a, MCP-1, ICAM-1, and VCAM-1
provide molecular basis for pentoxifylline’s ability to at:enuate the severity of glomerular
inflammation during the early phase of anti-Thy1 nephritis.

Our in situ hybridization findings revealed that mRNA of TNF-a was detected as early as 2 h
following induction of the nephritis. Parallel with this fiading, RT-PCR also showed that
TNF-a message peaked at 2h, remained elevated at 24 h, and then returned to normal by day
5 after induction of the nephritis. It appears that the major cellular source for the production
of TNF-a is infiltrating macrophages rather than neutroohils. Whether or not resident
glomerular cells also produce TNF-o. mRNA remains to be elucidated.

Mechanisms underlying the anti-inflammatory effect of pentoxifylline could be related to its
ability to increase intracellular cAMP level. The resultant increase in PKA activity may then
suppress NF-xB activity [7]. In anti-Thy1 nephritis, glomerular NF-kB DNA-binding
activity has been found to be increased [8]. NF-xB is an important transcriptional activator

for a number of genes involved in inflammatory or immune responses. The promotor regions
of TNF-o,, MCP-1, ICAM-1, and VCAM-1 genes have all been found to contain DNA-

binding sequences for NF-xB [9-12]. Pentoxifylline or elevated intracellular cAMP levels has
been reported to inhibit NF-kB-mediated transcription in several non-renal cell lines [7,13].

Wheter or not pentoxifylline may also act by this mechanism to suppress the gene expression
of TNF-a, MCP-1, ICAM-1, and VCAM-1 in anti-Thy | model awaits further study.
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