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Development of CPP-removing columns for improving prognosis of hemodialysis
patients
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Calciprotein particles (CPPs) are colloids that appear in the blood of
dialysis patients and induce innate immune responses and cell damages. Clinical studies showed that
blood CPP levels positively correlated with measures for chronic inflammation and vascular
calcification, suggesting that CPPs may be responsible for these complications. Aiming at removing
CPPs from the blood during dialysis sessions, we developed a column that captured CPPs and connected

it in series with the dialysis circuit. We introduced renal failure to mini-pigs by removing
bilateral Kidneys and treated them by hemodialysis every other day with or without the column. Due
to the insufficient budget, we were able to use only 2 pigs for each group and thus failed to attain
significant statistical power. However, preliminary analysis indicated that use of the column
improved vascular endothelial function. The CPP-removing column is expected to be a new devise that
may improve prognosis of dialysis patients.



B X CcC—19, F—19—1. Z2—19,

1. WFFEEHAE S W DY 5

(1) ANBOEEAITE, 12 M B g D &
FREEINL T D, BRI &%, BEE
N3 AU EEE L-REEAIE L. 20K
XD 2R, SRR O S OHE & L
T, HBLOIVFELLHSGO—BRELTEZ 55
EBNREL . AARABAD 8 N1 ANRES [H
BJ5) TH D, #IT L TEREICENIL., FET
MEBHED NI L 705, BB DI AK
FIZ I\ T MIENT ~ DK RZEH L T
D, BITRERIIEE 1 TADL—ATHEZ
BT, 2011 FFICiEHoWIC 30 FAEB 2T,
BITOEEE AT 1.3 JEH., LifE A0
JEOA %7 hbEHDH e, BRSO
DICEEREED 2EEZHE L TVD ERMED
LTS, BYEEROETAZImEI L, &
WrBEDOTHRELET HZ i, BURERIC
HEONTEBZEOBRETH D,

(2) MEEHrBEOMPICIZ, CPP &M
nodaveA FRIF2NHBLT 5, CPP &3V
el o s EiffEER FetuincfA O#EAR
DL ThsD, — I, KITET 2
WV & i TR T 72D, T EEA
W &, avA RRLFIC Lok
SHDHEWIMIEA & D, KIZEITRWER
WIEDORENIEE L UV VBV 7 A TH
5, BEEXT7TREAICEESN, VREHA
(LDL. HDL 72 &) tWo ou A RRi &7
S TIMHIZH T 5, FIERIZ, KIZET 720
U gAY T A, Fetuin-A (235 S,
CPP W) oA FRLT & 72 - CTHLHIZ /5 HL
T5, JEBEL VU VBRI T AT, BRI
IR & B lc s EnFR I NS, L
LAT S 2DJRKR T, 23S DREMEYE A
kORI SE TIE AR, IMFICIFE->TLED
LBk LA R T, Tb b, JEERN
MBI E 2 Lk, Vo @ghryy
ANMEIITE D & MEAKILZF k2T,
L7b CPPICIE., H7=mh EIFEIE] o X5
(2 SRS RO SO Al B 55 2 55 8 2 TR P
B BITBREDOERIENTH D LIMEAHE
EORINHE EEZ LN TS,

(3) BAE DR T, fH CPP L ~UL73
18R E RIS H KA O BFERE AR5 =
LG S (Hamano T et al. J Am Soc
Nephrol 21, 1998, 2010, Smith ER et al
Nephrol Dial Transplant 27, 1957, 2012) ,
CPP &N A O AEMm T4 2B &8 5K
WETH DRSNS R I N,

CK—19 (Jtm)

2. RO HB

A TIE [CPP AN 7 ) ZER L., i
BT RIS S B L C 7225 CPP & BRZ:
T, BHERESCILE KL N RETE D
Tl =T X MIRENTET VARG
‘REFERE (proof-of-concept) T 5, AE LI,
BHTREOEM TR ERE S UETHHT-72
TRIRIEDBRZEIZ O N D AlREER & 5,

3. WFgED Hik

(1) M CPP JHIEEDB%

INE TOKIFZE CIX, LLTFTOFE T
CPP ZHI'EL T35, OMiF® Fetuin-A &
J& % ELISA CTHIET %, @IiE % @i TR
fil (16,000g T 2 IKEfE]) .00 LT CPP % Lk
S5, @LiED Fetuin-A EEAZHET 5,
@1E LR O Fetuin-A OEE 7= (= CPP F
® Fetuin-A O &) T CPP EBEIZNHT 5,
ZDRERIEIZIE 2 SDIRA N D B, 3, CPP
BEEMEWVIE EE DRI O Fetuin-A JEE S
PWNESL 2 ZDENT v DO%BCV HE (5%
A2 1O < & FEMICHIERE L 2D,
L2y, 1D Fetuin-A il Ex >~ Mtk b
LMEHETE D bR BRI TIX
CPP AIETE 2V, 26 DRAE TR
DIz, BEEEIL. HiLWEEIZES < CPP
MEZRZBIF L, CPPICHAT AR 1
— 7 EIMIFICMZ T2k, FAFBRAE T
LT L, CPP & e m 5 & 5 DHL
EERTDH, LWI HFETHDL, CPPOY v
BT MG Oy A7 — 7 THE
ERHT 5720, mEET, LrbEHEE
B RS . 2O CPP JIE
HEOBERBIZEH- T, S=TXBNETF AL
) EERDAHD THEE & 7o T2,

(2) CPP WM T LOVERL :

CPP IR & T AL E (Frafr s o
T2OWELITRE D) &' — AHRITH
H S, CPPWAHKEZBEEIER LT, o
N, Invitro T
AT RFE O IMIE
Yo oo
CPP & b=k
I<BETE?
W ERERE L,
ThE A n<
CPP W& 7 A
BAERC LT,

f;&HCPP (x10° unit)

L0—2 CPP
BEDH R &

(3) =7 X MEBNETT /VOIERK :
=7 % (NIBS.8 » H") O &Z /i L,
BARAEEZEANLT, FHML, & MIUEHAT
%O & E UENTEEE, BRI, SR
WT (FTEZZBM]R) WHISEFT 21T\, 30 H
MR L2, Z oL TlE, 30 HZICILE
BreasE & RIAR. DB RSCmE A KA & Dl
MEESHIEZFIET D Z BRI TWD,



BHTERE | MARZITER (=7n1)
BT AKY Y #FL
FER | v 27—78—N (=7n)
M E 150 ml/min

AT 300 ml/min
AT 2HIZ1H
AT 30H

(4) =77 MiEEH 7 V2B % CPP
WA A 5 L OB R BHFRIC CPP WA 7
T LERMH LR Liedr o o RE (B RE
N=2) %@}, Day0, 2, 6, 14, 22, 28 ®
TR THRIL L, —f il iR A 3 L OV CPP,
RIE~— N —ZWE Uiz, FBHE TR, LT
—HEATRR AR L. I A g KON A
NERRRE DR A & 1T - 72,

4. BRIERCR
MEREOBRFFER (F LT F=2, RIBE
F.oV, AT TL) BLUTIORT,

CRE
.
S \W/A
= °A\\\'M'IA\‘I/A\'A\
L —

LS E LSS
FELSF S fwx’

:;§§§EE

E 8

g

4” “é\ «\"‘\Q ‘*.'Q"
R Sttt

UN

gEEEEEEEE

P
J’«ﬂ,«"@«« ,«,«0«”@,&

f«¢¢¢£ﬁ£ﬁf

X, M01103 & M01104 & M01105 #° CPP
WEHL T LEHFEHALEN- I =T X
(MO01104 X HEBREF TR L), M0223 &
M02204 7% CPP &L 7 L&A LTI =
THETHD, LEROBEIC, Bty a i
LoT, ERFLCWEmMF 7 LT F=0, R
FEH, VUNBEEFIZKT L, #EfTozh$ix
+Thol=Z ENbind, BE, CPP &%
JE~— B —OWEEZFEFTH D,

SANDOBEBRTI =T XOEEESCTZEN
TE T MEEN R L3R TE 23, CPP
W5 7 7 LA U 72 BT N B RE 23 ok
BT H2HANBOLNTEY, BRITAFET
b5, ST BIO R E S L EikE
%%Lfﬁﬁféﬁgﬁ%&

5. ERRERLE
(WFgefgess. WFge
X THR)

(Messam sl GBE - 1F)

Sy K QNN IEE 12

(eawR) Gt )
(X¥EF) Gt )
(PEEI PEHE)
OiiRe Gt )

L4 F5
T



MR
fiAE
i
HBEFEH B
ERNS DR

OBk GE 1)

R
LR
MR
fiAA
i
IEFEAA
ERNS DR

(Z D)
R B— A

6. WFIEAARE
(DB EE
B @k (KURO-0, Makoto)
FRIERIR: « [0 - 02
WFJE# % 5 ¢ 10716864

(2) WFge oy
( )

WREES

(3) HHEMFIEE
( )

WREEE

(4) Wt 13

( )



