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THE REAPPRAISAL OF KOLFF TYPE ARTIFICIAL KIDNEY
UNDER THE TODAY’S JAPANESE MEDICAL SITUATION

PART 1. USE OF EX-01 AND PENTOSE DIALYSATE

Hidemaro Urvama, Mikio Iton, and Masuji Kuze

From the Depariment of Urology, Kyoto Municipal Hospital, Japan
(Chief': Dr. M. Kuze, M. D.)

1) EX-01 disposable dialyzer cartridge is a no-blood prime cuprophan dialyzer and cheaper

than Kolff’s twin coil dialyzer. EX-01 dialyzer is better than dialyzer of other types with

regard to dialysance, acid-base balance, ultrafiltration and effect on hematocrit.

2) We used 1% xylitol solution as a solution of dialysate. This is useful for diabetic

renal failure, but care should be taken about various intestinal disorders.

3) Using EX-01 dialyzer, the Kolff type artificial kidney is well utilized even under

today’s Japanese medical situation in which shortness of hospital workers is a big problem.
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BRBET R Te L ThEBS.

FEHET D XS hBECEREFE TS T
W — EERED AR L a9 #iR oS
T, WL H A= LR bENEEY S o
Thbdhind ke, KBS EX01 =
ANEERL, BIEOBRBRHECHEL BIITR
HWICOWTHRET B & & HICENTR E LTk
@ dextrose 233 D I pentose & {F AL THEHT
ERZho kERyEbeCHET %,

AITERICOWT

B ER TS DA Abel et al. (1913) Hiaw
FVEERFIRLT, ¥ AFAEE Y ORERRE DB

CHIIL, BWILL L Cxw 7 7 s Thalhimer

et al. (1937) wx AR TLEE, #L2OATE
BEESESLR T 52, RANFEEIBEE CE-
Tz, Wk AUl s Z30EM EATBRORE
BARETHBHENS L THSB. ThbhbbHE O
HHixdh sy, FEARUTHBLELOROATEC
LEONEREADBDB L LD,

BRHIC AV BB X 5 iins 7aDiX, 1943E0%E
ZieR—F v FosdkARE Kolff 23 Kolff’s rotating
drum type artificial kidney #f{F- TL#HTH D ,
FELLTEEERE Bvbi, BINE 9F%

2. FD#19554E 1T Cleaveland Clinic ¢ Kolff n
B L% Kolff's disposable twin-coil ki-
dney 23 HRAEHIFIL, Kolf BEmRlalliic
B THDH, 19604 Scribner et al.P, Quinton
et al.® X n silastic teflon arterio-venous can-
nula ZBIRES R, FhECAWBERECHL THD
8 2 irbh Co e R EFT BB R E O R IFEN
FEEIC L. EHiPF Kiil BB ATERLZH
RLT{Es 7= Kiil B A T % D priming blood
DOARFENRC &, 1EOFBNERMEL: &, nER
DEBREDODINZ 2R, W5 disequilibrium
© syndrome HP i Z e EOF R L b, BEER
£ DOEIBH OB AT Kolff Bl b, BFfNS\
DFE T Kiil B s BEERAIR T35,
=TT E TSR IRV EES 1 SOATE
IEZfEB L Tk, X, BEA, K kiec
P ATEBEE HEINEM LI R, RIT104E
DN E R S 1968E10 H IR 2B L icld
“Ci: Kolff 564 (JFEL26+&, Travenol #5121
&, RSP #2k, 20174, Kil #34& (Mil-
ton Roy ##l16%&, Sweden Freezer #:#l14%,
BIO system ## 24, RH2E), Zofillés G

KA 3 &, Mera %2—,’3, dia lung 24&, v#E#H1
&, ZDM3 B)TH B, 19694 ARZILRERL
Kolff #1784, Kiil 584 (dialysate supply unit)
L7, 19704F 6 H D% 5 MALBHHEE TG
Ok Kolff 23914, Kiil B 163/ &
Kiil Blo¥E1RD7EEH, X b dialyzer Lo DD
BiEThH 5 LHREIND. o cEHR Kill B
Iy, HAWE Kolff Bz w2 w50 hixEHEAR
V', Freeman et al. (1965)2 130 F & L\~ dialyzer
DEMHELT ORNOZBRLAWOTREYDRIE
FRRE S &, @KSFBREVT 554K E, ®
FRIMBE T2 DXL DI b, QRFEGIOD I
Z &, OEFETATHERIR ﬁ:ﬁ;%%’c disposable ® &
&, @BEERENCE, @ cost PMENZ EEIEZ
TWBHR, P LABREZOTCEREETALE
MEEEE R IR\, :

Table 1 Kolff ik kot Kiil BloERT, A7

Kolff 3 Kiil
€] O X
® O X
® % O
@ X O
® O X
® X O
@ X O

Kiil #l & Kolff #l%4 g Freeman @ 7 -2 D4&{H:
oW TRHE LT 5 & Table 1 o=k Kiil #Ee
LR EHEI A L35, Kolff B¢ priming blood @ /&,
THLIBERN % 5 7=, Shaldon et al. (1964)%,
Retan (1966)% LMK IRFFBEICHB AL T 523
WDF L1370 6F,  Fio coil HEBSE DRGSR
FEITEL T BRREMAE Y VD, BEOTERR
CAEHEY TR ERH D, Kil BICirRA0EE
EARAECmMERETOIWIRIL D ELREY S 2 NE
ET5. Bbi Kill BRrgHmoR FEARs Kolif 5
CHEARTHEER L HESBLE LT 5 2 & L BERYR
PMECICHERIEHOERT 7ot 1 H 8 KRwv 112
R MNEL L, a7 e 7 7 v O RIES O
TR ANB &, BHEZ L 2REEIRG L 4 BER
DEBHHERLECTH S, ZTOBEHEEES L 3
DO CEMIC O EO Ui X @i 5 DIRYk
THY, P LbBrvs—0EHea vE1LT
BEDICHE ZNIBEXRAMETH Y, BR25RL L
W 3RMHEIEM, BEN, FHE, REEme
BULLANETHD. LLahidbroBLi3BlEDdk
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PEOEFEHE, 7 EEE, A% RE R L O
DITER S\ 2 5.

= r#F T Kolff B4 T Freeman oW 5 7
BIEALT, TXBHMRDOeELRRTHI, Kolff
B AuicocEcE, Yrlmombac X OMRE
Wi JK 100 F oo A TR B foh b TH- TR
i<, —RADRBETTREB O A Z W Kiil Ao
ZUORTHEEIRR ) ORTHHEDOL Db AL
D D HDHH, ARODETTO BEE HIRA
HYLDOMTRERBECSONDLDONHRTH S, F
FHIXREE 7 5.0 5 BT Kolff BlORETHBE®EDIT
DNTHENT 24 L& LT EX-01 coil #HWBZ LI
X o Cpriming blood AR L7 b, X LITHEKRD
twin coil o LT EX-01 {30 AT &
WHZ k1AM Kolff IATEA#HRLT, 220
EX-OL DA — b Y v« hA X —TENTW A 2 5
FTHAL THREELTC2EARARCENTAE NI Z L
o T, MADREENA-TED L OIS T,

EX-01 (T2 T

EX-01 % ‘“No-blood prime” disposable cupro- .
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Fig. 1 EX-01 o

phan dialyzer T Leonard & Bluemle”, Miller
et al. (1968)® 1k - THF, WMEIRTVLBA, ~
SY U ELEe 5 %D 7 FwgE 130 ml i@ TR X
4, A-V blood line % outlet pressure 0 mmHg @
B4 120ml tH v, i 250 ml o priming volu-
me DDMFIIARETHS. =24 LA ultrafil-
tration %L € 400 mmHg & CEFS & & avaf
HBTHHN, TOHETTH 24 LD ML 240
ml ¥y, EX-01 ok L ok Fig. 1 &
O Fig. b wr+Z&<TH5H. EX-01 % cupro-
phan A f#EF L, tube i 10cm DIET 3.5m D
Banb5. H¥iEE 15 micron (0.000594 ¥ &)
DEIxHo, FHHEFNX 7,000cm? THYH, o
ERRE T A v, BR4AVFOREADT T AT 4
vy J e Ay Va2 OFRILH - Yy PRAKRBRTE
h, 4% ToO twin coil FHich, BHHED flow
DL DRl - THA TS & STt S hT
Wh. ARRROBENHIH L LTk Table 2 XU
Fig. 2 W4 & TH%. Zhixl AEHkO 7
— X THAHN, HED 2 EFAMEND dialysance 4
(3 Fig. 4 WRF & & i BHTROE TR T 5.

Table 2 EX-01 offR7—% (1 ABEH)

The results from over 75 patient dialyses are:
Urea Dialysance: 140-206 ml/min. ‘
Creatinine Dialysance: 100-125 ml/min.

Uric Acid Dialysance: 90-113 ml/min.

Blood Flow Range: 200-340 ml/min. (roller pump)
Priming Volume (entire system): 240-260 ml
Hours of dialysis: 6

Ultrafiltration: 250 ml/hr. at 100 mm/Hg. outflow pressure
600 ml/hr. at 260 mm/Hg. outflow pressure
Average weight loss—7 Ibs. at 260 mm/Hg.
outflow pressure :
Maximum outflow pressure: 750 mm/Hg.

BENRRELVBERRICONT

19694108 X b stz inbe bR 2B CizIn X o 16
PHEto Kolff M A T4 - CIEMEA L EE 6 4
AWBARLBE 1 BCK L THEN 142 [0 M EHT 4
BIlrote, AL 24 MEERE twin-coil, [A]
single coil, ultra 145, EX-01 TRE#NE 1 ABEHils
O twin coil 1T X % 2 FZERKENT R B T 75- Tie
22 19704ED 3 A Dk aiaio 2 Af-<1 7 (Fig. 6,
7, 8) B{EBIL, EX-01i1C X T 2 E5FAMEN 2R
7o Twb, EFHEHINO Kindaly 15 GBI
Table 3) 3 X OMEGlC X » it Kindaly 1%-Cik
FEFTHE O M Na, Cl flip FE e < 7s % 7o Table
4 WORT D BRERE AV LUEE L - EE DN
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IN VIVO DIALYSANCE OF EX-01
CARTRIDGE WITH 100 L.
RECIRCULATING SYSTEM.
0D-15—=20 L./MIN,

Vertical lines represent range of data—Plots rep-
resent. averages.

These curves are based on data obtained from
studies taken from over 75 patient dialyses. Fur-
ther experimentation indicates that urea dialy-
sances of over 200 ml/min can be obtained at
blood flow rates of 400 mi min or greater.
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Fig. 2 EX-01 o dialysance (1 AEHD

“Table 3 #v &y —15#l (mEq/L)

z m & ( Na* f K+ ’ Ca** { Mg+ cr- HCO;~ CH3COO~’ s
mEq/L 5 134 { 2.6 % 2.5 \ 1.5 h 104 1 — 1 36.6 , 554.5mg%
| | i
Table 4 Composition of Dialysate Solution (FERERHIIZIKEL)
J ¢/100L 1 Na* K+ ] Ca*++ ‘ Mg++ \ cl- ](mEq/L) CH,CO0~
NaCl | 550 | o4 94
KCl1 20 2.6 2.6
CaClz-2H.0 15 2.7 2.7
MgCl,z-6H0 7 1.5 1.5
CHgCOONa . SHzo 300 36.6 36.6
Total ] } 131 j 2.6 ] 2.7 l 1.5 ] 101 j 36.6

Xylitol=1,000 g/100L
or Dextrose=1,000 g/100L

X BEN W B L, dextrose &7zl pentose %
HRL. 20X WEEOENHROBREREOR
BBELOIBEOE T b L BB,

pentose HHAOHEMIEFO T 1 Bl ERBEHEE
THo T b TH D, BB A v > o V. EED)
CEAL CIIERIB CIRWEERIDO A voa Vv EE RS
CHE2MEDT5C & LT5. LTIHCENRERC
WTIN B,

1 twin-coil, Kindaly 1 B4, SEMZEN, 18
HERE

Table 5 Twin Coil (double), Kindaly No. 1.

Pre Post r E.R.

BUN>100 (mg/dD)[117.3 +11.3 63.049.0 [56.2%
<100 (mg/dl)| 77.4 +9.6 | 33.942.2 [53.7%

Na (mEq/L) 135.3 +4.1 |147.3+4.7
K (mEq/L) 5.1940.30 3.5640.10
Ca (mEqg/L) 4.04£0.10| 4.7040.11
Cl (mEg/L) 100.134£3.21}110,0£3 .41

Mean value+standard deviation
E.R.=Extraction Ratio
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Table 5 i+ &<, il BUN fEsd 100 mg/
Al Y bk FRUTeSG s v REREN:
$, FRNEN56.2%% L 053.7% Th- 1.

M EMEE, R0 Kindaly 1807 Na
BV Cl B ER LTS, ZO8AIT priming
blood X L -C3F# 800 ml DEFFMAMELTHRA
RH5.

~Table 6 - Twin Coil (half), Kindaly No. 1.

Pre Post E.R.

BUN (mg/dl) | 99.8+16.4 51.8+9.9 48.1%

Na (mEq/L) | 131.243.7 | 144.6%2.2

K (mEq/L) | 5.60+0.70 3.24-+0.02
Ca (mEq/L) 3.644+0.03 3.88%0.02
Cl (mEq/L) | 101.0+4.2 108.4:‘:3.3J

—— Inlet
2000 - Outlet .

100y

(mg/dt)

Table 7 EX-01 (single), Kindaly No. 1.

Pre Post E.R.

BUN (mg/dl) | 61.8 +£2.5 | 25.5 £6.1 [58.7%
Na (mEq/L) [138.5 +1.7 [148.3 £1.0
K (mEq/L) 4,78-40.30; 3.20+£0.28
Ca (mEq/L) 4,3540.22] 4.90:0.26
Cl (mEq/L) |101.0 £1.0 |111.5 £4.4

9) twin-coil (half), Kindaly 15, b5 FHIEHT,
PBERER 4

twin-coil ®_ LB, TBEHACHERL, 2:ERR
CEN Rt fob DT Table 6 RnTok< 5
BB D BUN OBR33IT48.1% LR EL, &
D&Y priming blood % 400 ml RELHELEL,
# BN Kindaly 15 0kdn, 1) EER

L ) S N U

4 5 Post / > 3
Chour)

Fig. 3 Blood sugar level using 1% xylitol dialysate

108
s

DB/

: 50 260
a8 (ML/MIN)
Fig. 4 EX-01 o dialysance ( 2 ZRRENT)

DifitE Na, Cl 208,

3) EX-01 (single), Kindaly 1%, 5B,
Ll

EX-01 %1 ACHEALCBH A Bk T BET
BUN DfEZI258.7% L FECE . UL 0 FFH
DOBIR L Bbh s Na, Cl fEsig, (Table 7,
Fig. 9).

Table 8 EX-01 (single), Xylitol. (Acute case)

Pre Post E.R.

BUN (mg/dl) 1156.0 417.7] 63.0 £19.2/59.6%
Na (mEq/L) [130.0 £1.0 |134.0 £2.0

K (mEq/L) 4,9040.32! 3.3540.13
Ca (mEq/L) 3.95+0.25| 4.851+0.03
Cl (mEq/L) |90.5 £1.8 {106.0 £0.0

4) EX-01 (single), 1% xylitol, 5WE#EST, =
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Fig. 5 EX-01 #—bt v ¥ Fig. 6 24 H14 7

! Z

Fig. 8 i 2 — 24

-

Fig. 10 EX-01 2 AWl

Fig. 9 EX-01 1 AEH
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i o

AFBECIAMKEIOBREAT VA7V ARLS
AMEBTRLORERTH B 2 EBER 3 L O 2 mOBENT
X O L 2 lc. BRI 1 %D xylitol /v,
Z O EEER T Table 3 WRLE DT H%
Table 8 win3TZ&<, BUN DEEZEIL59.6% &
HEX L, METHED Na, Cl HE P
(Fig. 9.

5) EX-01 (2&REeEND, 1% xylitol, 5KEZE
¥, BEETE

Table 9 wRT L THBHH, BEFREHIE
BB TLL 2 XS ZOHEZRAGCTERY S i
- Td, 7ol LEEFIORERR X » T xylitol O
bz dextrose %, HBHWEL Kindaly 1 E¥%»H
W%, 2EZRIREENTY B Ko Maild ErFERIL
50.4% X FHM 55, twin-coil 2 EZEFEBEFOHEE X
hd X, IBENEFD dextrose DR i xyli-
tol RV 3 X ERFEEOHRIFEI L LR
2R, BRBLT EVo TIVWEE TR ST
5kREPH Y, Xylitel DAEHEIHLEERLD
EFRITIVIORGELD D, SRIORIDERFT
HAMHR BB, xXylitol FBHTHSEH OGP T
BRENTE LT, BEOLRDBERTCHHONIBIC
BWHLCRETHTETH 5.
Table 9 EX-01 (couple), Xylitol.

1
i

Pre Post E.R.
BUN (mg/dl) |55.0 +7.8 | 27.3 £6.9 |50.4%
Na (@mEq/L) |132.2 £2.41134.6 £1.5
K (mEg/L) 5.59+0.78] 4.154+0.14
Ca (mEq/L) 4.004+0.23] 4.15+0.14
Cl (mEq/L) | 99.5 43.7 [106.5 +3.0
g (mEq/L) 8.55+42.09] 5.20+0.84
reatinine
. “(mg/dl) 13.3 2.5 | 7.2 +0.9 45.9%
Uric acid

(mg/dl) 11.83+1.73] 9.33+2.6221.1%

6) xylitol FBFRERROMA, i, WHEOMm
BEEOEE (Fig 3

dextrose i\ vic HH CLL BHTbEES 200
~300mg/dl S HWETERTSC LITEMOERT
HBHD, FEHEX xylitel FRAFEHAL CENiY B
Wy, BHTR R L OBV O mBEE O L B L Ao,
BETHC 1 % D xylitol R L B DOEHTETI X
CBIAL, 2, 3, 4, SHEHBIUVHEREDO1,
2, 3EEo mEHEA blood line @ outlet, inlet &
b Fig 3 ©RL1z

LT oOBRIERFEY RS, Xylitol FEHTHHEH

DAL LA IEE LA <, BRREEDS
BIRITEL T3 LB 52, 50R0 & &, LB
WOHBCH L TR ITETHS. EFROMmMEE
BRI RT I & oo indi b rebound 23 5 .
FEVWE R IO @ xylitol I Table 10 i@
RTZEL, MARBECH ) EFAFED NS,

Table 10 1% xylitol SHHEHHEEO
I xylitol B ORFHEINIREE

R sl 1 2 3 4 p
ST BT s s s e BT

thén(ﬂg%% 1,055 26| 192

326) 408| 458/ 436

(= — 91 BRSSP REFREFTC X 5D

£ £

1) EX-01 wown<

FUERTH AL BRI 3 W\ C routine & LT &k
> Tw3 EX-01 k% 2 HFEFEHICOWT
#at3 5 &, Table 9 KR LAkZ &< BUN @
BB 350.4%, 7 v 7 F = vRER45.9%
T&b, BUN, zv7a=v, REBOREDED
@ dialysance 1% Fig. 4 iRl && 8D T,
EX-01 Bajhiff s> Fig. 2 gL Cxig &
HHF, BRIIC Ce 5 8ARFRRZBNRT
W5,

B ENRIRO Ht 5 JORERE), Biak
PR B LT2DD tco, 1t Table 11 o2k
TWINGIETREHRES TS, Ht &
no-prime THHDEMEF o T
LEDETH B2, BWRIE THTH» —0.6%
CEFTH Y, BWHEO FEO XE LTS
~1.18kg TKRGBREOHENRL LBBND.

Table 11 EX-01 fE#Hiigko Ht, tCo,

BLOEEOLE

' Pre Post

Ht (%)
{C0O, (mMol/L)
BW (kg)

24.75£5.19 24.1 +5.10—-0.6
16.03+£3.87) 19.48£3.11
47.38+£3.74| 46.20£1.98/—1.18

736 Kolff BloHer Kiil Mk At dis-
equilibrium syndrome A3SH L3V &\ T
WA, B OWTIRER® R, BAxT5
OB AR T 54, b LHEK syndrome 23
MK & HEHROBREAR DA Lo TR S
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3o ERETIUE Kolff R R 120
TEI WS 2N BDT H- T, blood
flow rate % T 2%, EEEOERD W
BEWEROEHIC s Tle S EATHTES
O EEZOLNS., O Kill iR
B © disequilibrium syndrome %FB5L <
W3 ks, Kolff #-cit 4 ~5HHE WS
FEREEN b1E Kil MeFET L5 R
BErEcrrzeFEr s, ¥ Kolff WoiX
FLEHHO BUN © rebound 23 CH %
RO Kiil BlielhR, KTHs &
Bz,

2) BIEROHR S Lo 1% xylitol BHWK
oW T
EBROBNRICENEOFOSW LB Tk
. FokER% Table 12 wFET.

Table 12 EROBFHEHOBHERE (mEg/L)

Dialysate Na K Cl Ca
Kindaly 1 & 160.3{ 3.15 128.4 | 3.70
1% Dextrose 138,51 3.15 121,0 | 3.20
1% Xylitol 140.5 | 3.13 1203 | 3.15

EEZRZUDTHRO Kolff MATEHL LT
fEbitz Kindaly 1 58 ZERL Tk,
FEFIC X o THRENEMES R LR ED
Wilia &3 2D0H5DICRT ik, £Diz
Bk FEENE LB E KL, Table 4 ©
ALk D EEONHEC L 5BNK IR L
7.

Z L CEBEO BN O MR & FEENTRIC o
WTHHLTH R, FOEHE% Table 12 iR
T, ERkHB XAk Kindaly 1Bk
L Nak ot CLEREVC 2855,
O LRFER LOEMECRERCREET
DRBENRFL LB,

¥ 7z, FEHR xylitol BEFK L LTHERAL
oo pFRETR LA X 5K, bivbhOiES
HHiC BERRFME BRED BE WicledTH 5.
xylitol B5REET 1 v o= ) VIC KESTM
BEEC BBE &0 FER 3 &bty
5., EEbhbn3ERLCESATEDC L
REHaIN, LrLiifod &< chiTHh

B BEL Ty HEBERD & bh b A58
xylitol 2FBHEE LCHERAT D 22 »WE R
PNOEHER L TWS, cORRLOWTRSHE
xylitol ORBERK L b T HFs BT 50
BThs2ELD.

¥ EiS

1) EEGREC BT 58k X BT
TepE 74T Kollf MAT B X104
M coil #EALERLYRE L .

2) EX-01 coil it priming blood # B &
#F, RERD twin-coil i Ll L E
ELBHRED BUN, 72 v7s=v, REBO
MEEi L8 dialysance, I DI % MR
Y5, 4E, Ht oXBOHEIC I W T HIFHIT
IWERE Lz, REBRK X» TI bR
RFhpLEbh s,

3 1AF Kolff BIATE K EX-01 A
~F Yy P R —FRHDO AL S L5 T
2450, 2ERARBCENZB I LWiRETNE
BWREET 2, 2 AF Kolff AT cHhX
[ 4 ABFITE 23 TEHS,

D B E LT 1% xylitol % fiv72. 58
RFix & 5 BREBEBCRFFTE 505,
REOHEBERSHEAT 50 THET 2 LE
b5,

5) o Kindaly 18 B#EMFE Na,
Cl fir@m nsHBed sk, FHBEE
O BRI O O BHIRIC >V THBRF L,
EBREHEY 3 T es .

6) Kiil Bk~ Kolff MATET1, 2
OREREB a5y, EX-01 (no-prime)
coil F % XU BN HEOWERL X - T, TD
EmaEbh, BEOHAOEEHE TR L
— B EEEEC s 2 W HERELOE T,
ik EEMTE D, Kolff BATEOMED
BREZrLEThLC L HEFAL .

7Y 1% xylitol, 1% dextrose, Kindaly 1
SHENRE AR ORMMP v ) vED
Fbie Y OB OMECE L CRE 2| TRy
T5.

Re#M i s hic DRI BB ZRE, T
BT R TR RS A DB IRV Sk i iR
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