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Figure 1 Continued.

Supplementary PFigure 4, in the advanced fibrotic area of the
diaphragm entrances (red arrows) of newly developed
lymphatic vessels were revealed in the fibrotic diaphragm.
CD31-positive vessels, indicating neoangiogenesis {P<0.05;
Figure 1b), expression of type III collagen, indicating fibrosis
(P<0.01; Figure lc), and CD68-positive macrophages,
indicating inflammation (P<0.05; Figure 1d), were signifi-
cantly increased in the diaphragm of the MGO models, but
were not significantly increased in parietal peritoneal
membranes. To confirm these immunohistochemical find-
ings, we performed qPCR. Compared with normal mice,
LYVE-1 (P<0.01), VEGFR-3 (P<0.001), and podoplanin

mRNA (P<0.001), which are typical markers of lymphatic

endothelial cells, were significantly increased in the dia-
phragm of the MGO model mice (Figure 2, Supplementary
Figure 3). Although VEGE-D mRNA and protein expression
were upregulated in the diaphragm of MGO model mice,
VEGF-C mRNA and protein were not significantly increased
compared with normal mice (Figure 2, Supplementary Figure
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5). Neither VEGF-C nor -D were significantly elevated in
parietal peritoneum, (Figure 2, Supplementary Figure 5).
VEGE-C and -D proteins were undetectable in the serum and
peritoneal dialysis fluid. Interestingly, expression of lymphatic
vessels markers is higher in the diaphragm than in parietal
peritoneum (Figure 2, Supplementary Figure 5). We also
developed rat MGO models and found that lymphangiogen-
esis developed in the diaphragm, and that VEGF-D expression
in the diaphragm predominated over VEGE-C expression
(Supplementary Figure 6). Double immunochistochemical
staining indicated that the expression of LYVE-1-positive
lymphatic vessels was similar to that of VEGFR-3-positive
vessels (Figure 3a), and that VEGF-D was mainly expressed by
CD68-positive macrophages in the MGO mouse model
(Figure 3b and ¢}, but not by mesothelial cells (data not
shown). RT-PCR and ELISA using three different sources of
cultured human mesothelial cells further suggested that
neither VEGF-D mRNA (Figure 3d) nor protein (Figure 3e)
is expressed by mesothelial cells.
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Figure 2 Quantitative PCR analyses of specific mRNA expression in the diaphragm and parietal peritoneum of methylglyoxal model mice. VEGF-C mRNA
expression was not significantly increased in the diaphragm (a}. VEGF-D (b}, LYVE-1 (¢}, VEGFR-3 (d), and CD31 (e} mRNA expression were increased in
the diaphragm in the methylglyoxal model mice compared with normal controls. (each group, n=86). NS, not significant; VEGF, vascular endothelial
growth factor.

b

Figure 3 Analysis of VEGF-D expression. (a~c) Representative double immunofluorescent staining for VEGFR-3 and LYVE-1 {a), and for CD&8 and VEGF-D
{b) in the diaphragm of a methylglyoxal mouse is shown, Arrows and arrowheads of the same color indicate the same celis, Scale bars, 50 um.
Quantification of CD68- and VEGF-D-stained cells (number of labeled cells per high power field (HPF)} in control and methylglyoxal mouse models is
shown in ¢. VEGF-D was mainly expressed by CDe8-positive macrophages in the methylglyoxal mause medel (). n=6 in both control and
methylglyoxal models. {d and e) VEGF-D mRNA (d) and protein {e) expression analyzed using RT-PCR and ELISA, respectively, were not detected in the
human mesothelial cell line Mat5A {d, lane 1} (e), in mesothelial cells derived from the peritoneal dialysis effluent of the patients on peritoneal dialysis
(d, lane 2} {e), or in mesothelial cells from the omentum {d, lane 3} {e}. In contrast, VEGF-D mRNA was detected in peritoneal tissues (d, fane 4) and
VEGF-D protein was detected in peritoneal dialysis effluent {e) from patients with ultrafiltration failure {Table 1), (d} GAPDH was used as a loading
control, PD, peritaneal dialysis, ND, not detected.
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sVEGFR-3 was Detected in Serum on Days 22 and 50
after Administration of the Adenovirus-Expressing
SVEGFR-3

To investigate whether these occurrences of lymphangio-
genesis were enhanced via VEGFR-3 activation, we performed
inhibition studies wusing Adeno-sVEGFR-3, which traps

VEGFR3_

both its VEGF-C and VEGF-D ligands. Serum sVEGER-3
was detected on days 22 and 50 after its administration via tail
vein injections, and its concentration was significantly higher
on both-days in mice injected with Adeno-sVEGFR-3 than in
mice treated with Adeno-LacZ (Supplementary Figure 7).
These results are consistent with previous reports.!%20:32
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Adenovirus-sVEGFR3 Suppressed Lymphangiogenesis in
the Diaphragm and Parietal Peritoneal Membrane of
MGO Model Mice on Day 22

Expression of LYVE-1-positive lymphatic vessels in the
diaphragm was significantly suppressed by Adeno-sVEGFR-3,
but not by Adeno-LacZ (Figure 4a). However, there were no
differences between mice treated with Adeno-sVEGFR-3 or
Adeno-LacZ with respect to expression of CD3l-positive
vessels, type III collagen, or immune cells including CD68-
positive macrophages, Ly6B-positive granulocytes, CD4 or
CD8 T cells, or CD11c dendritic cells (Figure 4b—d, Supple-
mentary Figure 8). In addition, the percentage of VEGF-D-
positive macrophages was similar between the two groups
(Supplementary Figure 9a). gPCR analysis indicated that, on
day 22, LYVE-1 and VEGFR-3 mRNA were significantly
suppressed by Adeno-sVEGFR-3 compared with Adeno-LacZ;
however, neither VEGF-C nor VEGF-D mRNA or protein
expression was significantly changed between the two groups

a LYVE-1

R3-lg

Day 22

Day 50

P <005

P <005
f ¥

LYVE-1 posiiive area
{®10% um? [ tom
surface length)

v

Day 22

Day 50

(Figure 5, Supplementary Figure 9b and ¢). VEGF-C and -D
proteins were undetectable in the serum of both groups. The
extent of necangiogenesis and fibrosis as assessed by analysis
of CD31 and TGE-f1 mRNA levels was similar between
the two groups (Figure 5e¢ and f). These findings suggest
that Adeno-sVEGFR-3 treatment specifically blocked the
VEGFR-3 signaling pathway.

Analysis of Lymphatic Absorption on Day 22

To assess suppression of lymphangiogenesis by Adeno-
SVEGFR-3, we performed a peritoneal equilibration test on
day 22 using a 7.5% icodextrin peritoneal dialysis solution
(Extraneal, Baxter), which is mainly absorbed via the
lymphatic system.”> In this peritoneal equilibration test
(7.5% icodextrin peritoneal equilibration test), effluent
volume was recovered in mice in which lymphangiogenesis
was suppressed by administration of Adeno-sVEGFR-3
(Figure 6a), although angiogenesis as assessed by CD31
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Figure 4 In immunohistochemical analyses of the diaphragm, adenovirus-expressing sVEGFR-3 suppressed LYVE-1-positive lymphatic vessels but not
expression of CD31-positive vessels, type il collagen or CD68-positive cells. The diaphragm of mice treated with Adeno-Lac Z {Lac Z) or with Adeno-
sVEGFR-3-lg (R3-lg} was immunohistochemically analyzed for: (a) LYVE-1-positive lymphatic vessels, (b) CD31-positive vessels, (g} deposition of type il
collagen, and (d} CD&8-positive macrophages. {each group, n=8). Scale bars, 100 um, Lac Z: treatment with Adeno-LacZ, R3-lg: treatment with Adeno-
SYEGFR-3-lg. LYVE-1, lymphatic vessel endothelial hyaluronan receptor-1; ND, not detected; NS, not significant; PD, peritoneal dialysis; RT-PCR, reverse
transcription-PCR; sVEGFR-3, soluble vascular endothelial growth factor receptor-3.
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analyses was similar between the Adeno-LacZ and Adeno-
sVEGFR-3 groups (Figures 4b and 5e). Subsequently, we
performed a conventional peritoneal equilibration test using
a 4.25% glucose-based peritoneal dialysis fluid (4.25%G-
peritoneal equilibration test, Dianeal) to assess peritoneal
membrane transport. There was no difference in transport
rates between the Adeno-LacZ and Adeno-sVEGFR-3 groups
(Supplementary Figure 10a and b). On day 22, peritoneal
inflammation associated with strong CD68-positive macro-
phage infiltration was shown (Figure 4d). It was thus consi-
dered that assessment of the peritoneal membrane function in
mice was unsuitable under these conditions, as it is in human
peritoneal dialysis patients with peritonitis.>* We therefore
re-assessed the peritonea] equilibration test after resolution of
inflammatory changes in the peritoneal membranes. For this
purpose, after development of lymphangiogenesis in MGO
models on day 22, the mice were observed for 4 weeks to
watch for reduction in peritoneal inflammation (Experiment
3, Supplementary Figure 2¢). However, we had difficulty in
performing the peritoneal equilibration test on day 50 because
there were several adhesions in the peritoneal cavity due to
inflammation in the peritoneum (Supplementary Figure 11a),
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Therefore, to prevent adhesions and to reduce the peritoneal
inflammation, we administered a low concentration (1.5%) of
a glucose-based peritoneal dialysis fluid into the peritoneal
cavity 5 days per week from day 22 to day 30 (Experiment 4,
Supplementary Figure 2d).

Analysis of Pathology and Function in the Peritoneal
Membrane on Day 50 After Administration of a 1.5%
Glucose-Based Solution for 4 Weeks

We found that peritoneal inflammation was successfully
reduced by administration of the 1.5% glucose-based
peritoneal dialysis fluid into the peritoneal cavity for 4 weeks,
which enabled performance of a peritoneal equilibration test
on day 50 (Supplementary Figure 11b). Leakage of PGE2 into
the effluent, COX-2 mRNA expression, CD68-positive
macrophages, and mast cell infiltration in the diaphragm
were reduced on day 50 compared with day 22 in the Adeno-
LacZ and Adeno-sVEGFR-3 groups (Figures 4d and 7). On
day 50, the lymphatic vessels that were suppressed on day 22
continued to be suppressed in the Adeno-sVEGFR-3 group,
and both the lymphangiogenesis and neoangiogenesis condi-
tions were preserved from day 22 to day 50 (Figure 4a and b).
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Figure 5 Quantitative PCR analysis of specific mRNA expression in the diaphragm of methylglyoxal mouse models indicated that adenovirus-sVEGFR-3
treatment suppressed lymphangiogenesis as assessed by LYVE-1 and VEGFR-3 mRNA expression; however, there was no difference between the Adeno-
SVEGFR-3 and Adena-LacZ groups in the expression of VEGF-C, -D, CD31, and TGF-1 mRNA (Day 22). {a) VEGF-C, (b} VEGF-D, (¢} LYVE-1, (d) VEGFR-3,
(@) CD31, and (f) TGF-$1 mRNA expression in the diaphragms of the indicated mice. {each group, n=86), Lac Z, treatment with Adenc-LacZ; LYVE-1,
lymphatic vessel endothelial hyaluronan receptor-1; NS, not significant; R3-lg, treatment with Adeno-sVEGFR-3-Ig; sSVEGFR-3, soluble vascular endothelial
growth factor receptor-3; TGF-B, transforming growth factor-beta; VEGFR, vascular endothelial growth factor receptor.

Apparently, the progression of fibrosis as assessed by type III
collagen expression was more advanced on day 50 compared
with that on day 22; however, the extent of fibrosis was not
different between the Adeno-sVEGFR-3 and Adeno-LacZ
groups (Figure 4c). On day 50, we found a significant
difference in fluid removal between the two groups in the
7.5% icodextrin peritoneal equilibration test (Figure 6a). This
result indicates that the 7.5% icodextrin peritoneal equilibra-
tion test can assess fluid absorption via lymphatic vessels.
In the 4.25%G-peritoneal equilibration test, we found a
significant difference on day 22 between the control mice and

1038

the MGO model mice in the ratio of dialysate glucose at 2h
dwell time to dialysate glucose at 0h dwell time; however,
there was no difference on day 50, suggesting that the low
levels on day 22 may be due to vascular permeability with
strong inflammation (Figure 7 and Supplementary Figure
10a). In addition, there was no difference in the ratio of
dialysate glucose at 2 h dwell time to dialysate glucose at 0h
or in the dialysate to plasma ratio of creatinine between the
groups (Supplementary Figure 10a and b), indicating that
lymphatic vessels are not involved in the function of solute
transport. Similar tendencies in pathological findings were
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observed in the parietal peritoneal membrane by treatment
with Adeno-sVEGFR-3 and Adeno-LacZ (Supplementary
Figure 12). Amylase concentration in the effluent was not
different between the two groups on day 22 or day 50
(Figure 6b).

VEGF-D Concentration in Human Peritoneal Effluent
Correlated with the Peritoneal Membrane Transport
Rate. VEGF-D and VEGFR-3 mRNA Expression was
Increased in Human Peritoneal Biopsy Samples of
Ultrafiltration Failure

In human peritoneal dialysis patients, VEGF-D concentration
was correlated with the dialysate to plasma ratio of creatinine
in the peritoneal dialysis effluent of samples dwelled for 4h
(R=0.622, P<0.001, Figure 8a). We further measured
VEGF-D concentration in the overnight-dwelled peritoneal
dialysis effluent of 83 patients; we found a positive correlation
between the dialysate VEGFE-D concentration and the
dialysate to plasma ratio of creatinine (R=0.516, P<0.001,
Figure 8b), We assessed the VEGF-D mRNA expression in the
peritoneal membrane of human biopsy samples (Table 1).
VEGE-D mRNA was significantly higher in the peritoneum of
ultrafiltration failure patients than in the peritoneal mem-
brane from patients on peritoneal dialysis without ultrafiltration
failure or from patients with pre-dialysis uremia (Figure 8c). In
ultrafiltration failure, VEGFR-3 and LYVE-1 mRNA expression
was elevated compared with the other patients (Figure 8d and
Supplementary Figure 13). VEGF-D was mainly detected in
CD68-positive macrophages of peritoneal biopsy samples of
ultrafiltration failure patients (Figure 8e), which was similar to
observations in the animal models (Figure 3b and c).

DISCUSSION

In the majority of organs, one of the main functions of
lymphatic vessels is to return fluid and macromolecules to
the vascular system.’>* In peritoneal dialysis, the net
ultrafiltration volume at the end of an exchange equals the
cumulative net transcapillary water transport minus the
lymphatic absorption during the exchange;®” therefore,
control of lymphatic absorption is important to obtain higher
drained volume. In a previous study using human materials
and rat chlorhexidine gluconate models, we showed that
lymphangiogenesis developed in the peritoneal cavity.® In the
present study, we demonstrated that lymphangiogenesis
developed in rodent MGO models and found that lymphatic
vessels grow in association with inflammatory changes,
especially in the diaphragm. These findings and our previous
studies® indicate that lymphangiogenesis is a common feature
in the peritoneal cavity, together with inflammation and
fibrosis, and that lymphangiogenesis is more predominant in
the diaphragm compared with that in the parietal peritoneal
membrane. Interestingly, in the MGO model animals on day
22, VEGE-D was significantly increased in the diaphragms
of mice (P<0.01, Figure 2, P<0.05, Supplementary Figure 5)
and rats (P<0.05, Supplementary Figure 6); however, VEGF-C
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Figure 6 Analyses of peritoneal functions, Peritoneal equilibration test
with a 7.5% icodextrin peritoneal dialysis fluid can identify the
upregulation and suppression of lymphangiogenesis. Peritoneal dialysis
fluid containing 7.5% icodextrin (2000 ul} was intraperitoneally injected
into control, Adeno-Lac Z, or Adeno-sVEGFR-3-ig mice. Drained dialysate
was collected 4 h after administration, (a) There was a difference in
effluent volume between groups as detected by the 7.5% icodextrin
peritoneal equilibration test, indicating that the 7.5% icodextrin peritoneal
equilibration test can identify the suppression of lymphangiogenesis.

{b) Amylase levels in the effluent were significantly increased on day 22;
however, there was no difference between the groups on days 22 and
50. {each group, n==6}. ICO PET, icodextrin peritoneal equilibration test;
Lac Z, treatment with Adeno-LacZ; NS, not significant; R3-lg, treatment
with Adeno-sVEGFR-3-lg; sVEGFR-3, soluble vascular endothelial growth
factor receptor-3.

was not significantly upregulated (Figure 2, Supplementary
Figures 5 and 6). This situation was different from that of
the chlorhexidine gliconate models.® In the chlorhexidine
gluconate models of our previous studies, lymphangiogenesis
was suppressed by COX-2 inhibitors; however, these drugs
are not suitable for peritoneal dialysis patients in terms
of preservation of residual renal function and are not suitable
as specific inhibitors of lymphangiogenesis.” VEGFR-3, a
receptor for both VEGE-C and -D, is expressed by lymphatic
endothelial cells and is upregulated in both MGO (Figure 2,
Supplementary Figure 6) and chlorhexidine gluconate
models;® we therefore considered that VEGER-3 is suitable
as a target molecule to suppress lymphangiogenesis in the
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peritoneal cavity. The effect of sVEGFR-3 on inhibition of
VEGFR-3 activation was similar to that of the VEGFR-3
kinase inhibitor in cultured human lymphatic endothelial
cells stimulated with recombinant VEGF-D (Supplementary
Figures 1 and 14).

In our previous studies,® we used immunofluorescence
microscopy to detect the passage of fluorescein isothiocyanate
(FITC)-dextran (molecular weight 2 000 000}, which can only
be absorbed through the lymphatic vessels in the diaphragm,
and detected high FITC-dextran levels in the serum of the
chlorhexidine gluconate models.> However, these methods
are not appropriate for peritoneal dialysis patients, Therefore,
we tried to develop practical methods using a 7.5% icodextrin
peritoneal dialysis solution, which reflects lymphatic func-
tions. Icodextrin is a glucose polymer osmotic agent that is
used to promote sustained wultrafiltration during long
peritoneal dialysis dwells.?338 The disappearance of icodextrin
from the peritoneal cavity was reported to be consistent with
a constant rate of flnid transport from the peritoneal cavity,
mainly via the lymphatics.?® In our experiments, the drained
volume of the 7.5% icodextrin peritoneal equilibration test
identified the upregulation and suppression of lymphangio-
genesis, even in the presence of inflammation on day 22
(Figure 6a). It has been reported that protein and solutions
pass into the lymphatic capillaries without sieving!? because
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they have anatomically discontinuous basal lamina and have
gaps between the lymphatic endothelial cells.»> This finding
is in agreement with there being no difference in glucose
and creatinine transport rates between the conditions of
suppression and lack of suppression of lymphangiogenesis
(Supplementary Figure 10). In the 4.25% G-peritoneal
equilibration test, the drained volume tended to be increased
in the Adeno-sVEGFR-3 groups, but the difference versus
the volume in the Adeno-LacZ group was not statistically
significant (Supplementary Figure 10c). This result suggests
that the 4.25% G-peritoneal equilibration test may be
unsuitable for identifying the different states of lymphatic
absorption. In the use of icodextrin solution in rodents, the
reduction in recovery volume was shown to result from
degradation of icodextrin by 10- to 25-fold higher levels of
amylase compared with humans.>**0 The low drained volume
in the 7.5% icodextrin peritoneal equilibration test on day 22
was probably therefore due to high amylase concentrations
(Figure 6). We did not find any differences in amylase
concentrations in peritoneal dialysis effluent between the
Adeno-sVEGFR-3 and Adenc-LacZ groups (Figure 6b). We
performed the 7.5% icodextrin peritoneal equilibration test
for a short duration of 4h, under which condition the
removal of fluid from the circulation by the oncotic pressure
of icodextrin solution may not be strongly affected. However,
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Figure 7 Peritoneal inflammation associated with protein and PGE2 leakage into peritoneal fluid, Increased expression of COX-2 mRNA and mast cells
in diaphragms on day 22 was decreased on day 50 after peritoneal lavage. {a) Protein leakage into and (b} prostaglandin E2 {PGE2) in the peritoneal
dialysis fluid. {¢} COX-2 mRNA expression, and (d) the number of mast cells in the diaphragm. {each group, n==6). Lac Z, treatment with Adeno-LacZ;

NS, not significant; R3-lg, treatment with Adeno-sVEGFR-3-lg.
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Figure 8 VEGF-D concentration in human peritoneal dialysis effluent correlated with the peritoneal transport rate (dialysate to plasma ratio of
creatinine, D/P Cr). VEGF-D and VEGFR-3 mRNA levels were increased in ultrafiltration failure in human peritoneal biopsy samples. (a) Positive correlation
between the VEGF-D concentration in the peritoneal dialysis effluent of samples dwelled for 4 h and the dialysate to plasma ratio of creatinine (O/P Cr).
{b) Positive correlation between VEGF-D concentration in overnight-dwelled peritoneal dialysis effluent samples and the dialysate to plasma ratio of
creatinine. VEGF-D (¢} and VEGFR-3 (d} mRNA levels, as assessed using gRT-PCR, were significantly higher in patients with ultrafiltration fallure than in
patients with pre-dialysis uremia, or in patients in the incident group. (@) Double immunofluorescent analysis showed that VEGF-D is mainly expressed
by macrophages in humnan peritoneal biopsy specimens of bacterial peritonitis. Scale bar, 50 um, qRT-PCR, guantitative reverse transcription-PCR; UFF,
ultrafiltration failure; VEGF, vascular endothelial growth factor.

to determine whether these methods might be available for
peritoneal dialysis patients, future detailed studies, including

studies of optimal conditions, are necessary.

We successfully evaluated peritoneal membrane func-
tion after peritoneal rest with lavage for reduction of

wwwnlaboratoryinvestigationorg | Laboratory Investigation | Volume 95 September 2015

inflammation, These results suggest that peritoneal lavage
before removal of the peritoneal dialysis catheter after
prolonged peritoneal dialysis treatment®! may be useful to
prevent adhesions that could lead to encapsulating peritoneal
sclerosis.
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In MGO model animals, VEGE-D that is expressed mainly
by macrophages is a key growth factor for lymphangiogenesis
in the peritoneal cavity, especially in the diaphragm
(Figures 2b and 3b, ¢ and Supplementary Figure 6). In
cultured macrophages and fibroblasts, VEGF-D has been
reported to be increased by PGE2,% which was elevated in the
effluent of MGO model mice (Figure 7), and by inflammatory
cytokines.*> In contrast to VEGF-C, VEGF-D was down-
regulated by TGF-4.* We have reported that mesothelial
cells strongly express VEGF-C;> however, VEGE-D was not
expressed by mesothelial cells in the MGO model mice or in
cultured human mesothelial cells (Figure 3d and e). These
instances of expression and regulation of VEGF-D are
different from those of VEGF-C. We are the first to report
that VEGFE-D is increased in the human peritoneal membrane
and in the peritoneal dialysis effluent with ultrafiltration
failure (Figure 8). These data indicate that VEGF-D is
involved in lymphangiogenesis in human peritoneal dialysis
patients,

In summary, lymphatic absorption is a common feature
associated with peritoneal inflammation and fibrosis, and
VEGF-D is involved in the development of lymphangiogen-
esis. VEGFR-3 is a new target to increase net ultrafiltration by
suppressing lymphatic absorption.

Supplementary Information accompanies the paper on the Laboratory
Investigation website (hitpy//www laboratoryinvestigation.org)
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BREELEDIRH~ 2. BB
FHIC B 2 BRI B ERETESL S AAOEBHIE, 1983 FCv I naRY Vil

AR, BREBOERRELZ>TH5, EI
FEEFZE TOHBEOBIEEEE OB I
%5&,20134 12 A 31 Biﬁﬁ@lﬁﬁmﬁﬁﬁﬁfﬁ
HRRIZ 314,180 ATH Y, ZOHNRRMEE
F7 (HD) %% 304,935 A (97.1%), BEER (PD)
79,245 A (2.9%) THB P, 1 EHOEREA
BERRL 38,024 ATH Y, BiEHRENEE
ﬁ"*‘ﬁ&i 7316 AL THY, #EehLho>T
BTEWED, HRRE L TERXENO—& %>
Tib, (B1). BEECBU2BNEABEOR
B, WiE EAFEER  67.2 %), MRR
(BAKIF - 43.8%) DML, FhcHEd GH

ABRECHEML, T20BY VX 7HORE
WHIF OES IO, BRCBEAREEMLT
&72, 2013 FOENTOBBHARE I, £468%
T 1,431 B, BREHHE 155 fl, &5 1,586 Hias
MITINTBY?, 2013 FE0FE 1,610481&
REHLL->TW5E, £EBEBHEOMNE, RF
M4 EEMBFHOBHE, KT ESHBIHEOEM
CkBEIAVREN, REHBIEE, 2011 £
BREAEBHEONA0% 2 HDB I L Lok,

HETR, BMEERPERLZVOCEAOERE
ZAHEEVEBHE THSATINEBME (preemp-
tive kidney transplantation : PEKT/PKT) #3,

*FHBRERFREERVRMTFIE S AT LNFRLFHAE - WEAR

YEEE (VeSS - ®TU) P (FTE - TUB) YMEE (BTO - 23L)

"R (208 - Eb)
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B1 IREERESROES

DHEORICHF BT BERM BRI, MEBFEEL T2 00ERTHE.

(X1 & D)

EMBEABICHABINIERHEL VREBENWE
DWHD 5 DW/EIC L > T, BFEICH, 2013 £
TREABBHON40% E ol £, 2O
PEKT/PKT D% b 2012878 & Y BB &
BoTWa, S5SEEERED 0% EBALTHEY, &
BHEFOESR I L > TRFEEEE E->Tw
3, Lo Lehs, 2013 ERFHEE 12,757 A
XUT 155 AOBBEPHITINOATDHY,
FLARHEORVOEBEOEHANE L>TE
TWEIEMREBLE>2TWVBRY,

3. m%&EH (hemodialysis : HD)

HD 3, BEEHIWIBREZHEELTE
REBEL, ZOHGERATRIFVLEATY
3, 1980 £, HHHF O DIZHE 2 I &N
&, 1990 &£#EE LTEMAOEBIC 555 H
EBWAL, 2013 FERCI 13.2% L o7, (H
3, TOZ LI, BWEEOERILICHED, &
FRIER O —ZHEERICH S L ZRL T
57 FHLLHD pHRBBRBLE LT, EEHD

BAENTz, 2013 FERTIRLET 461 A (0.1
W) ICEE > T HH, BIEMICH S, EEHD
TR HOB T M e A o, YEA DB
X, #kOBEIEOHD & iU T, WEEE -
EF» L0, VeED I35V RBoay
Pua— VAR, EEBEANEPERCL S,
QOL (quality of life) »’WET 5, LEHFEIWE
T3, BEBHL RERAEOFRICLELEOHE
BELNE I, L Ladts, SRICELTE
W DOHBDRME - BEBELET E, WRFICEH
ENRNI L, HOEEMTES L, KEOR
BIEFROWR, MRREL TR LEDEEH
METHY, LUHRERAR»» B, 4T
DREVBLETHEH, NHEVLEELSE, B
RRTE, BCBEFTEL2ETEBRETERS
HETFHHENLZY, TbbBRENERT
ERVEOBHBEPROBEISICRZ EE LS,

4. FEREEN (peritoneal dialysis:PD)
PDICRBEERBCIZRO»ELEENS

HD : MgssE#r, PD : BIESEHT, PEKT/PKT : preemptive kidney transplantation ({{THIE#HE)
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2, EE ERETREREER (continuous am-
bulatory peritoneal dialysis : CAPD)” & “HE)
BEMEREE PHOCEERZER (auto-
mated peritoneal dialysis : APD} & bh
T3, CAPD GEXRMICERROTHEEH 1
H3~4EREfTbNS, EHMERC EEMC
B ORMWHIE T & 5 APD kD% K hsitk
&, BEZFOEIZ, £ PD BEOR 40% L 2o T
VW5, PD BERNICERROITEIWERINT
BY, BR1H»ITTbh?, BEHR O
L ROBRLRBENTH 2 EVBROBEYT
hb, LnLLds, BEOBELSEHR2 B2
5L, BEBRREBICHZ ZL¥HEDT,
BENOHEVBEELEL S,

BED QOL, EFEFEOB AL, EBBITR
HBELTOPD BSBERTAMEVEHLLEL
bRz, Ly Ladis, PD B 5 BIEARE

(XM1&L

WEEDSAC L OpbTohd, Hald, #&
HEAEEERR VAN Y — %17 PD OME
MERIE U, NI 50 2003 £0#HEY & [k,
MR EWFER DL ST, EHORRLER
WA TWHWBEMPHERI LY, T, R
BT, B, AZy7HEEZRETLILT,
RERPWHL, FLRELULBEORBESEYICE
Mahak3cky, ZOMBERERIAED
ELTW3E,

5. BltRICBITBBAEEED
MR EEDRE

FERAETRME N 2013 EDBH YA R
ECTRLEEHEVERBE, BE gL d
75 ~ 80 R ThH o7z, (B4), BATHER
X, BHG67.9m, XL T70.48E, BlRLHE
ATOS Y, BEXBEEC LN, 2010 F0@

CAPD : continuous ambulatory peritoneal dialysis GHE#8{T A BLBAR)

APD : automated peritoneal dialysis {E T EEH)
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