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Fibrosis-Related Growth Factors in Peritoneal
Dialysate During Peritenitis

Objective: Peritonifis (F) remains an important cause of technigue fzilure
in perifoneal dialysis (PD). Studying the serial levels of fibrosis-related growth
factors in spent peritoneal dialysate during P can give insight into the mecha-
nisms of pertoneal fibrosis. This siudy aimed o examing the profile of these
growth factors in relation to microbiologic and clinical characteristics. Meth-
ogs; 31 episodes of hacterial P (14 men, 17 women; mean durafion of FD
42.9:33.0 months) were siudied. Dialysate samples from 20 patients who
were P-fres for =6 months served as controls. 20 mL of dialysate at each time
point was collected, centrifuged, fitered sterilized, and stored at —70°C unfil
analysis. TGF-B1, HGF, BMP-T, and VEGF were assayad using commercial
ELISAz. Cultured human peritoneal mesothelial cells wers incubated with di-
alysate specimens for up to 24 hours, and the cell morpholegy was studied by
phase conirast microscopy. Reswits: Gram +ve and gram —ve organisms ac-
countad for 15 and 16 P episodes respectively, and the spedies included Sirsp-
fococcus (n=10), Staphyiococcus (n=5), E. colf (n=6), Pseutomonas (n=4),
and Kiebsielia (n=6). Maximum induction of TGF-31 and VEGF occurred at
the onsetof P (55.9211.1 and 13.943 6 pg/mL respeciively for gram +ve infec-
tion, and 35,8212 1 and 7.2+4 8 po'ml respectively for gram —ve infection;
p<0.001 for gram +ve vs gram —ve). In conirast, maximum HGF levels were
ohserved 2 days later (107401670 vs 390.5226.5 for gram +ve Versus gram
—yg, p=<(.01). TGF-p1, VEGF, and HGF remained elevaled & weeks later, de-
spite clinical resolution of P {p<0.05 compared fo controls). EMP-7 was not
detactable in both noninfected and infected dialysate samples. Exposure of
cultured mesothelial cells to F dialysate samples resuliad in denudation of the
monokayer and features of mesothelial-io-mesenchymal fransdifferantiation.
Conclusions: Our data demonstrated sequential induction of fibrosis-related
growth factors during P complicating PD, and prolonged induction despite
apparent clinical resolufion of P afier anfibiofic treatment. The data also sug-
gested more severe pathophysiologic changes during gram +ve P.

Wan C.C., Yung 3., Tsang R.CW., Chan TM. Department of Medicine,
University of Hong Kong, Hong Kong SAR, Hong Kong.

Angiotensin Il Induces Fibronectin Expression in Rat
Peritoneal Mesothelial Cells via ERK 172

Background: The rennin-angiotensin system has been implicated in
the pathogenasis of fibrosis in various organs. However, ifs involvement in
peritoneal fibrosis is unclear. Pertoneal mesothelial cells play a major role
in peritoneal fibrosis by producing extracellular matriz (ECM) consisting of
collagen, fisronectin, lzminin, proteaglycans, and cytokines (TGF-B, CTGF,
and VEGF). However, the effect of angiotensin Il (Ang Il on ECM and
cytokines expression and signal transduction pathways in peritoneal me-
sothelial calls is poorly undarstood.

Methods-We measured the concenrafion of Ang Il in peritoneal dialy-
sis effiuent and supernatant of cultured rat mesothelial cells by radioim-
munoassay. Then we examined the effect of Ang Il upon TGF-p, CTGF,
and fibronectin productionin rat mesothelial cells by RT-PCR and Western
blot. Furthermore we studied the intracellular signaling pathways involved.

Results: We found there is low level of Ang Il existing in peritoneal
dialysis effluent and supernatant of rat mesothelial cells cultured by high
glucoss (1.5%, 2.5%), which suggested high glucoss could stimulate the
secrefion of Ang |1 in the mesothelial cells. RT-PCR and Western blotting
showed that 10 mmallL Ang Il increased TGF-B, CTGF, and fibronectin
mRNA expression followed by their protein expression. AT1 recaptor an-
tagonist losartan and ERK inhibitor PD98053 can inhibit fibronectin pro-
tein enhanced by Ang II. Ang I-induced fibronectin expression was
madiated by the activation of extracellular signal-ragulated kinase
(ERK 172).

Conclusion; These results indicate Ang Il can induced TGF-3, CTGF,
and fibranectin expression in rat peritoneal mesothelial cells, and sug-
gested it may play an important rolz in the peritoneal fibrosis. AT1 receptor
blockers and ERK 1/2 blockers may be useful in treating and preventing
peritoneal fibrosis during long-term peritoneal dialysis.

Kie JY, Wang WM., Wu K.Y, LY., Chen N. Department of Nephrology,

Ruijin Hospital, Medical College of Shanghai Jiaotong University, Shanghai,
China.

Effects of Overexpression Smad7 on the Expression
of AQP-1,3 in a Rat Peritoneal Fibrosis Model

Objectives: To investigate the effects of overexpression Smadf on the
expression of peritoneal aquaporins-{AQP-)1, -3 in arat perifoneal fibrosis
(PF) model. Methods. PF rat was established by daily infraperitoneal in-
Jection of 4 25% peritoneal dialysis solution for 4 weeks and intraperito-
nzal injection of LPS on days 1, 3, &, 7. 40 male Sprague-Dawley rats
were randomly divided into 4 groups: group N: normal control; group M:
PF rat and receved no freatment; group V: PF rat and received twice intra-
peritoneal injection of control empty vectors at days 0 and 14; group T: PF
rat and receved twice intraperitoneal injection of the pTRE-m2Smadi/
Tet-on plasmids/Optison™ using an ultrasound at days 0 and 14. Doxycy-
cline was added in the daily drinking water o induce the transgene ex-
pression of Smady. The expression of AQP-1 and AQP-3 were examined
by immunofiuorescence, Western-blot, and RT-PCR. Resufts: The Smad7
transgene expression, parifoneal function (UF and MGT) were measured,
and peritoneal AQP-1, AQP-3 mRNA and profein expression were also
detected. The ulirasound treatment with Optison™ largely increased the
transfection rate of SmadT fransgens expression, and this was mainly found
in peritoneal mesothelium cells. Compared with normal rats, the phospho-
rylation of smad2/3 protein was upregulated 3.5-fold by LPS and PDS.
However, treatment with inducible Smad7 resulted in a 54% decreasad
smad2/3 phosphorylation. Compared with normal rats, ultrafiltration {UF)
was reduced significantly by LPS and PDS. In contrast, Smad7 treaiment
resulted in increase of UF. However, compared with PF rats, Smad7 freat-
ment has no effects on the expression of AQP-1 and AQP-3. Conclusions:
Overexpression of Smad? significantly reduced the phosphorylation of
Smad23. Blockade of TGF-[/Smad signaling by overexpression Smad7
increased UF, improved peritoneal function. However, Smad7 treatment
has no effects on the expression of AQP-1 and AQP-3 in pertoneum.

Yu X0, Peng WS 2 Zhou QL. Dou X.R.' Hao WK, TLi XY, Peng
WX, Nie J. " Lan H.¥2 Depariment of Neghrology,' Guangzhou, China;
Division of Neghrology? Houstan, TX, US.A.

Induction of Interleukin-6 Secretion and Matrix Protein Synthesis
in Human Peritoneal Mesothelial Cells (HPMCs) by
Pseudomonas aeruginosa Exotoxin Pyocyanin

Ofyectives: Peronitis (P) due o Pseudomonas aeruginesa is a senous
complication in pafients undergaing peritoneal dialysis (PD). P seruginasa has
evolved immuno-evasive strategies against host immunity, Inflammatory pro-
casses are induced through the generation of toxic secondary mefabalites, know
as phenazines, the mast abundant being pyocyanin. The impact of pyocyanin in
peritoneal inflammation has not been investigated. Mathods: Spent PD fluid
samples were ohigined serally from patients with P due 1o £ aeruginosa (n=5).
HPMC were isolated from omental specimens by enzymatic disaggregation and
maintained in Medium 129 supplemenied with 10% FCS. All experiments were
performed on cells of the second passage that had been growth arestad for 72
hours. HPMC wers cultured with pyocyanin (2.5 pgimL, the optimum non-cyio-
tovoc dose) in the absence or presence of inferleukin (IL-1B, IL-6, or TNF-oo
{1 ng/mL for all} for periods up fo 24 hours, the culture supematant decanisd,
and mRNA or protein isolated for RF-PCR or Western blof analysis respactively.
IL-6 secretion was assessed by commercial ELISA. Results: Spent PD fluid
from P asruginosa P induced IL-6, fibronectin, and coltagen type | mRNA in
HPAC. This was accompanied by increasad IL-6 secrefion, PHC-a activation,
and depasition of fibraneciin and collagen type | info the exiracellular milieu.
This induction effect was observed in PO fluid obfained 42 days after onset of
infaction, despite compiete clinical resolution of P sympioms. In separate stud-
ies, pyocyanin alone did not affect 1L-6 secrefion, but it acted synergisfically
with IL-6, IL-1p, and TNF-ex 0 increase IL-6 secration (0.11£0.01 vs 5.01+1.0
na'mL for [L-6 alone vs IL-6 and pyocyanin, makmum effect at 3 hours; 881262
vs 128254 ngimL for IL-1B vs IL-1p and pyocyanin, maximum at 12 houwrs;
22 346 4v335.8+6.7 for TNF-oc vs TNF-cr and pyocyanin, maximium at 12 hours;
w=0.05 for all). Increased IL-§ secrefion was accompanied by an increase in
fibronectin synihesis. Conclusions: Dur data suggest that pyocyanin acls syner-
gistically with inflammatery mediators to enhance the inflammatory and fibrofic
respanse in P asruginesa P complicating PO

Yung S, Zhang ., Tsang R.CW., Mak J.CW., Tsang K.W.T., Ghan TM.
Department of Medicine, University of Hong Kong, Hong Kong SAR, Hong
Kong.
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