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Background : Encapsulating peritoneal sclerosis (EPS) is a rare and devastating fibrotic complication in
patients treated with peritoneal dialysis. Transforming growth factor-8, (TGF-24,) has been reported to
be a pivotal factor in the induction of EPS. Ribozymes are RNA molecules that enzymatically cleave the
target mRNAs and are expected to be utilized as a novel nucleic acid-based therapy. We examined the
effects of the chimeric DNA-RNA hammerhead ribozyme targeting TGF-48, mRNA on a peritoneal
sclerosis rat model to develop a possible gene therapy for EPS.

Methods . To create an animal model of peritoneal sclerosis, rats were given a daily intraperitoneal
injection of chlorhexidine gluconate and ethanol dissolved in saline(CHX) for 14 days. On day 4, the
chimeric ribozyme or mismatch ribozyme was intraperitoneally injected. On day 15, samples of peritoneum
were obtained from the rats, and expression of TGF-8, mRNA and fibronectin mRNA in peritoneal
tissues were evaluated by quantitative real-time PCR analysis.

Results : Injections of CHX significantly increased the submesothelial thickness, and increased the
expression of TGF-g, and fibronectin mRNA in the rat peritoneum. Treatment with the chimeric
ribozyme significantly reduced the CHX-induced peritoneal thickness, and expression of TGF-g3, and
fibronectin mRNA in peritoneal tissues.

Conclusions . These results indicate that the chimeric DNA-RNA hammerhead ribozyme targeting TGF-
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3, mRNA has the potential for use as a gene therapy agent for EPS.
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Ribozyme

Fig. 1.
A : Ribozyme specific to rat TGF-3, mRNA
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Mismatch Ribozyme

Structures of the chimeric DNA-RNA hammerhead ribozyme

B : Mismatch ribozyme. Mismatch ribozyme contains a single altered base (A to C) in the catalytic loop region.
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Fig. 2.
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Distribution of fluorescein-isothiocyanate (FITC)-labeled chimeric DNA-RNA hammerhead ribozyme targeting
TGF-3, mRNA into the rat anterior abdominal wall

A : A fresh frozen section image of the anterior abdominal wall. Control bright field (Magnification, X 200)

B : A tissue section image with a fluorescence microscope.(White arrows indicate the distribution of FITC-labeled ribozymes in
muscle cells) (Magnification, X 200)
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Histological assessment of the rat anterior abdominal wall
 Treated with NS for 14 days
 Treated with CHX for 4 days
! Treated with CHX for |4 days and mismatch ribozyme on day 4

! Treated with CHX for 14 days and the ribozyme specific to TGF-4, mRNA on day 4
All sections were stained with Masson’s trichrome. (Magnification, X 200)
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mRNA on submesothelial thickness in rats injected
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Data are mean£SD.
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Fig. 6. Effects of the ribozyme specific to TGF-3,

mRNA on the expression of fibronectin mRNA in
anterior abdominal wall tissues in rats injected with
CHX

The amount of mRNA expression was determined by quantita-

tive real-time PCR analysis.

Data are mean=*SD.

p<0.05, CHX with ribozyme vs. CHX alone.
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Fig.5. Effects of the ribozyme specific to TGF-3,

mRNA on the expression of TGF-3, mRNA in ante-
rior abdominal wall tissues in rats injected with CHX
The amount of mRNA expression was determined by quantita-
tive real-time PCR analysis.
Data are mean=*SD.
p<0.0l, CHX with ribozyme vs. CHX alone.
p<0.05, CHX with ribozyme vs. CHX with mismatch ribozyme
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