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Peritoneal fibrosis is one of the
most serious complications for uremic
patients  treated with  continuous
peritoneal dialysis (CAPD). Peritoneal
mesothelial cell proliferation  with
extracellular matrix (mainly collagen)
accumulation is a hallmark of peritoneal
fibrosis. During CAPD, the peritoneum
is continuously exposed to a dialysate
with very high concentration of glucose,
which may lead to accumulation of
collagen and contribute to peritoneal
fibrosis.

Our laboratory has shown that
several clinically available drugs can
modulate the behavior of human
peritoneal mesothelial cells (HPMCs).
To assess whether these agents may be
of use in the prevention of peritoneal
fibrosis. we investigated the effects of
various drugs on collagen gene
expression and protein synthesis of
HPMCs in high glucose state. Cell
proliferation ~ was  measured by
methyltetrazolium assay. Expression of
collagen a I(I) and (III) mRNAs was
determined by northern  blotting.
Collagen synthesis was assessed by
H'-proline incorporation assay.
Pentoxifylline,  dipyridamole, and
diltiazem were found to be able to
inhibit  HPMC  proliferation  and
decrease collagen gene expression in
high glucose state. These agents may
possess a potential to prevent or retard
the progression of peritoneal fibrosis in
CAPD patients., Their mechanism of



actions deserved further in-depth

studies.

Keywords: Human Peritoneal Mesothelial
Cell, Peritoneal Fibrosis.
Peritoneal dialysis

=~ S

BETHEAMBEEWARRLEHE
TR —#HEFFA O EBEES L
{peritoneal fibrosis) & i& £ 4 M & i & 699
Brz— - RAEAEERBEEA DK
FukmBESME RS  AEEREES
3 ho o T EE & i AU L[] - B
WEio R BB kB AN W iTTR
S ELEAARBEAHEZLAR
B AEMANE ABEBERXDeR
(human peritoneal mesothelial cell - 7j #%
HPMC)is B R Z R ESE & #H Bl
iR HEH#ELT &HE HPMC 6947
H o oHpABREOMAERMESEE
AL BT S &) B3 % e e 4o
Bhamit - B/ Fmia - Ikl 44
B d e REBREONSAXRK
SEBBE QWSR-S Bk At
BEEaEM - TGF-PALBETHET
Mistttey B &l6] - TOF-Bingd TS
HEREAESRE R LT B
HaFRAFTRAINRFLTRAE A
&[3.8]- % HPMC - & @megshRinta g
ER-H—AEBRSHEBERIAA
M i@ ey i 47 & M B HPMC 4 i
TGF-BI[9): % —Ea AR+ R A~ A E
BEBMELOEBENEALAERR
TGF-Pl ABREARTEEHE L HEMMe
{L[10] » &L~ & & & 543 HPMC #49%
HRELL -BAL MEZWBRALA
TEhEEEMFS B ATXRERE
BERFLFEDTHREHE HPMC #9474
[11-14] - R X BB S H HBkEY
BREGULARAEWRER  EEHEMR
BEgi bR AT R 2 ZEWTirH 5
NEBSRE2BREOME - HTEFR
BEE A - prddit g s
WMAFLES B HBKET HPMC 458
BREGZEN T GmEBER—%Ti

FIBEESLERZEY  RRTE—PR
AEHEER&S - REER B B
ARRTREBFZIELBERE— &
AR PAHM L ESRLE
T -

= BRI

(AR DRI
HPMC # B 77 % A g A #RE A Trypsin
MR EFHE B AREEET
Z o WEHATRECANLERTH X
#&[11-14] -

(=)t 4y -
fLAE — b AR B ~ TR TR &
P45 4 A BT &) - 1% pentoxifylline -~
dipyridamoie - propranolol ~ atenolol -
nifedipine ~ verapamil # diltiazem ¥ -

(Z) o gL R & -
8 B MTT R EE[19] 0 sbiE#H B &
MR AN MTT st g e
formazan - A T8 EHFHE well
HPMC %t B # 4.000-128.000 = Fj85 -
4 o 3 B B OD & — % M %
(n=5x5 » =0.99)[14] -

(B EEAER -
B R E &Gz 4 & M ([H proline
incoporation Z F;EATZ[20] » #ftmF
BB ERTRECHL[Z -

(ER): ¥ 8 3=F YEF: A
#1 M northern blot analysis » #] B JE#¢
& 88 & 7 k0 collagena 1(I) and (III)
M € probes R hybridization - 3§ s # ;&
AXBREELHELZ] -

P9~ fER R

EHH EMEKET pentoxifylline
{0.03-0.3mg/ml)~ dipyridamole(1.5-15 g g/ml)
#1 diltiazem(50-200 g g/ml)=T 4p %] HPMC 8%
BEaAAZ&R  WwHEEBERHEARF
AztmphmE 2R EnEd#mzai
RIBABA% - T ALH MTT 8 LDH 2%



AR s Hm B R M LT
s BEEahRNARZBMBELT
Himpd R HEE XMLy - FRETE
g eirhlmppt RE B R ed R

7 - SRR T

 ARRGHEECAPD SATHZE
Mo I FHREE ST AN SERL T
HBEREGARZARBEGLAR - B
BT e BAH TAR a4k CAPD B AR 4
MR ib ey B h o (2R By 5 A %
winh ik F 2T RELLE
AXTEANREAKARZAY 5—F @
T Y ] A T
sho AT REN i AR A P70 4
FeERRTRANAMBALE E8H
RRZ g -

7« BETR

[1] Dobbie IW. Pathogenesis of peritoneal
fibrosing syndrome (sclerosing
peritonitis) in peritoneal fibrosis. Perit
Dial Int 1992; 12:14-27.

[2] Jones SC, Saunders HI, Qi W, Pollock
CA. Intermittent high glucose enhances
cell growth and collagen synthesis in
cultured human tubulointerstitial cells.
Diabetologia 1999; 42: 1113-1119.

[3] Sigh R, Alavi N, Singh AK, Leehey DJ,

‘Role of  angiotensin I in
glucose-induced inhibition of mesangial
matrix degradation. Diabetes 1999;

" °48:2066-2073.

[4] Benazzoug Y,  Borchiellim  C,

. Labat-Robert J, Robert L., Kern P. Effect

of high- glucose concentrations on the

expression of collagens and fibronectin

~ by fibroblasts in culture. Exp Gerontol
'1998; 33:445-455.

[3] Bakillah A, Grigorova-Borsos AM,

Guillot R, Urios P, Sternberg M. Effect

- of an aldose reductase inhibitor on type

IV collagen production by human

endothelial cells cultured in high glucose.

Diabetologia 1996; 39:641-648.

[6] Sharma K, Ziyadeh FN. Hyperglycemia
and diabetic kidney disease. The case for
transforming growth factor-beta as a key
mediator. Diabetes 1995; 44:1139-1146.

[7] Sharma K, Jin Y. Guo J, Zivadeh FN.
Neutolization of  TGF-beta by
anti-TGF-beta  antibody  attenuates
kidney hypertrophy and the enhanced
extracellular matrix gene expression in
STZ-induced diabetic mice. Dhabetes
1996; 45: 522-5330.

[8] Pricci F, Pugliese GG, Mene P, Romeo G.
Romano G, Galli G, Casini A, Rotella
CM, DiMario U, Pugliese F. Regulatory
role of eicosanoids in extracellular
matrix  overproduction induced by
long-term exposure to high glucose in
cultured rat mesangial cells.
Diabetologia 1996, 39:1055-1062.

[%] Kang DH, Hong YS. Lim HJ, Choi JH,
Han DS, Yoon KI. High glucose solution
and spent dialysate stimulate the
synthesis of transforming  growth
factor-beta | of human peritoneal
mesothelial cells: effect of cytokine
costimulation. Perit Dial Int 1999;
19:221-230.

[10]Lin CY, Chen WP, Yang LY, Chen A,
Huang TP. Persistent transforming
growth factor-beta 1 expression may

predict peritoneal fibrosis in CAPD
patients with  frequent peritonitis
occurrence. Am J  Nephrol 1998:
18:513-519.

f11]Yen CJ, Fang CC, Chen YM. Lin RH,
Wu KD, Lee PH, Tsai TJ. Extracellular
matrix  proteins modulate  human
peritoneal mesothelial cell behavior.
Nephron 1997; 75:188-195.

[12]Yen CJ, Tsai TJ, Chen HS, Fang CC,
Yang CC, Lee PH, Lin RH, Tsai KS,

Hung KY, Yen TS. Effects of
intraperitoneal antibiotics on human
peritoneal mesothelial cell growth,

Nephron 1996; 74:694-700.

[13]Fang CC, Yen CJ, Chen YM. Ko FN,
Tsai TJ, LeePH, Hsieh BS. Hydralazine



inhibits human peritoneal mesothehal
cell proliferation and collagen synthesis.
Nephrol Dial Transpl 1996;
11:2276-2281.

[14]Tsai TJ, Yen CJ, Fang CC, Yang CC,
Lee PH, Yen TS. Effect of
intraperitoneally administered agents on
Jhuman ¢ peritoneal  mesothelial  cell
* growth. Nephron 1995: 71: 23-28.

[15]Caenazzo C. Garbisa S, Onisto M,
Zampien M, Baggio B. Gambaro G.
Effect of glucose and heparin on
mesangial alpha 1 (IV) COLL and
MMP-2/TIMP-2 mRNA  expression.
Nephrol Dial Transpl 1997 12:443-448.

[16]Pierce JR Jr., Trostle DC, Warner JJ.
Propranolo]l and retroperitoneal fibrosis,
- Ann Int Med 1981; 95:244.

[17] Agarwal DK, Barthwal SP, Agarwal R,
Tandon S, Agarwal Rl Peritoneal
. fibrosis-. an expression of atenolol
toxicity, J Assoc Phys India 1994,
42:152.

[18]Carozzi S, Nasini MG, Cantaluppi A,
salit M. Peritoneal dialysis solution
calcium: concentration regulates

. peritoneal  fibroblast proliferation in
_CAPD. ASAIO J 1992; 38:M585-588.

[19TMosmann T. Rapid colorimetric assay
for cellular growth and survival:
application  to  proliferation  and
- cytotoxicity assays. J Immunol Meth
1983 65:55-63.

[20]Chang CC, Wu YC, Chiu HC, Liu YL,
Lu YC. Pentoxifylline inhibits the

-proliferation of human fibroblasts
ﬂerived_from normal, hypertrophic scar
and keloid skin and their mitochondrial

activity and collagen synthesis. Eur J
. Dermatol 1991 1: 214-220.



