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Fig. 2 Cultured porcine endothelial cells that were
characterized by positive staining with im-
munohistochemical technique for von wille-
brand factor.

Fig. 3 Smooth muscle cells with positive staining for
muscle actins.
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Fig. 4 Schematic diagram of the flow system that
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consists of two upper reservoirs and a lower
one.

Fig. 5 The recirculation pump.
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Fig. 6 The equipment for generating pulsatile flow.

4. HIENHORR

BBEROBREIBIZL T, pHA— 22—, BHHER
it EMRBEEHE 2 P L, &0¥T A — 5 2 iy 3
TEBL LT, Fig 7122 F v > A L OEMRE
NOFMBIERT, T— 23T XTa>ta—2 (NEC
PC-9800} iz A > 5 4 > Tl AL, T4 2 7L 4 EBIC
FRTHEELIC, BEROFHEIZHE - THESE R AT
W, Fl, INLDT—F5, KR LT, THIE
HxERDI2,

47Q

zr?d

T=

2L, T3 NIEH (dyn/av), iR OIE
(poise), QiZIE (em/sec), rlFIMEE TN DELE (cm)
Th b, Fig. 813, FWEL2ERBL 2 F L0431 Th B,

Fig. 7 Example display of generated pulse waves.
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Fig. 8 Overview of the proposed system.
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mild treatment
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Fig.1 Schematic depiction of carbon fiber electrode

and its electrochemical pretreatments.

(1) lead wire, (2) epoxy resin, (3) electrocon-
ductive resin, (4) glass capillary, (5) carbon
fiber (d = 9.5+0.4pm).
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Fig.2 Cyclic voltammograms at the carbon fiber

electrodes (A) mildly pretreated and (B)
strongly pretreated for 0.1 mM DA in PBS,
pH 7.4. Potential sweeprate: (- - - - )20,
(—+—), 100 ( ) 200 mVs™'.
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Fig.3 (A) Correlation between anodic peak current
(i,) at the electrodes mildly pretreated and
concentration of DA. Potential Sweep rate:
50 mVs~!. (B) Correlation between amount
(Q) of DA adsorbed on the electrodes strongly

pretreated and its bulk concentration.
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the oxidation of DA at the electrode strongly
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Fig.5 Raman spectra for the electrodes (A) untreat-
ed, (B) mildly pretreated and (C)strongly
pretreated.
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Fig.6 Cyclic voltammograms at the electrodes (A)
mildly pretreated and (B) strongly pretreated
for DA, DOPA, DOPA and AA in PBS, pH
7.4. Concentration of each species is 0.1

mM. Potential sweep rate is 100 mVs™!
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Fig.7 Differential pulse (A) and normal pulse

voltammograms (B) for DA and DOPA at the
electrodes mildly pretreated. (A-a): 20uM
DA, (A-b): 20eM DA + 10uM DOPA, (B-a).
20uM DA, (B-b): 104M DOPA and (B-c): 20
uM DA + 10uM DOPA. Pulse height: 50
mV, potential sweep rate: 10 mVs™, pulse
width: 50 ms and pulse interval: 1 s.
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Fig.8 Differential pulse (A) and normal pulse

voltammograms (B) for DA and DOPAC at
the electrodes mildly pretreated. (A-a): 20
uM DA, (A-b): 20uM DA + 10uM DOPAC,
(A-c): 20uM DA + 20uM DOPAC, (B-a): 20
#M DA, (B-b): 20uM DOPAC and (B-c): 20
uM DA + 20uM DOPAC. Differential pulse
conditions are the same as in Fig.7.
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Fig.9 Dependence of the differential pulse voltam-

metric currents for DA and DOPAC at the
mildly treated electrodes on the DOPAC con-
centration. The concentration of DA is 20
uM.
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Fig.10 DPV for 0.2 mM AA in the absence and the
presence of DA at the electrodes mildly (A)
and strongly (B) pretreated. (A-a): 200.M
AA, (A-b): (A-a) + 2uM DA, (A-c): (A-
a) + 5uM DA.(A-d): (A-a) + 10«M DA, (A
-e): (A-a) + 20uM DA, (B-a) 200M AA,
(B-b): (B-a) + 2uM DA, (B-¢): (B-a) + 5
#M DA, and (B-d): (B-a) + 10xM DA. Pulse

height: 50 mV, potential sweep rate: 20

mVs™!, pulse width: 50 ms, pulse interval:
0.2 s.
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Fig.11 DPV for DA with DOPAC (A) and DA with
DOPA (B) at the electrodes strongly pretreat-
ed. (A-a): 25uM DOPAC, (A-b) and (B-b): 20
uM DA, (A-c) 2040 DA + 25uM DOPAC,
(B-a): 10 M DOPA, (B-c): 20uM DA + 10
#DOPA. Differential pulse conditions are the
same as in Fig. 7.
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Fig.12 Effect of DOPAC and DOPA concentrations
on the DPV peak current for DA at the elec-
trodes strongly pretreated. Concentration of
DA is 20uM. Differential pulse conditions are

the same as in Fig.7.
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Fig.13 DPV for 0.2 mM AA and for DA (A) and the
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current for 2uM DA (B) at the electrodes
strongly pretreated. (A-a): 0.2mM AA, (A-
b): 2uM DA, (A-¢c): 2uM DA + 0.2 mM
AA.
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W N IDLHEDBES LIS W P, AE
TTE, “EFOEBRMHEICCTEESLIZC
Wk B PR R,

6. BE

AR CHTE L 2 HERRBMOE - OER - HKE
BEE=Z)IEBENT O S 4TI, BEEDEE
BEIACEDBERERE L LTRAL &R0, #
FEMICII RE ZRES I - b 0o, KET— 50
FHAC DWW TIIREX I vz b8 b, 20
BED—2, LT, 2> YOEBMNBIC L 238y E;
LB, TNCHATI2ERELT, 2o Y52 EBONGT
CE) B L, FHEAT T, BERERO ZonEHEk
e, BERERGE), W, B, B lontr 4
ERGOMAE DRI L B ASOHBE&E TR %
RaE, 34Moikstlo LRk EDSM T 35D
A F—rsnnd EizB 2 e— 7 4lt, FATET, B
BARE VBRI RL L, 2OBEZ2RML T2+
PROLNTz, G, TOLILEBRERICES £
FEDORETE L bic, AEBTE—DOL2rAVED -
e OB OWTLERL LTS s 3 v,
ICAHA—-PFICk ARy DL BRER R E K
BAL T, 4%, L NDKBEBOICH— FoFHEE, k



DB T — I EHEOR P BEX 59,
—%, FuBFomEs LHIZ, OEEIEL»RITS,
QmERERFICERHEIH D, QFEBICH)NMITE 22—

FEH»@HETESL, LZEOBBEEA»DY, ZNbHLDRE
2k, BHEEBROITHRIIVAWALHBENEL 5

Z e ERI N,

bRk 7-oMBENH L, @a—FHEHARIICD
W CIRLSIGRETH 5205, ONEENER X K
X XOREIR, WEHEDHDERE L THHET 2
FBHOKEI L LELK (B3nLng 8ff) cE8KT2
LNTHN, %, B BEEOBRBIFICOVTORE -,
FEBOMMDERTO/NEY - BREALEZ LIS 5 RIT TR S
o,

@ EEMOERIZ, MERED S 7HEDKE Y
B X B0, HEOAEICLVEAZELLLNEE
bNDBY, ZDD, BHREODHEIMEMC G L 7228
BHIEIC £ 2 7EDfIME V- 12 TRET ) Z &%,
AEBTHHL CwsFusb )y 780t a7
e v LS, o, ERLEELoR 2
FYERE, MOBFRIC OV TLRE 2 D B ULELH
A9,

AEBEBLRBRL, ERLEESDICE, 20132 Y
#OD DMBEEDOHRIVEE G 5H5, Uz b
59, AR THRREL2EEIZ, 0F - LEX - FKE
BE EHREKFE=7 ) 7%, BRERICHZNDIEL
OHTHAREE L2 E V) ET, BUEELZAL TWwHEN
249

7. 38

PR REFME M - GEN - FREBERKRE=S)
CIEEBENT TN FATEREL, BEE CBIRBER
BELYRE - T 2AAERD Ll % XA, £ Dk
B, KEERAIC BT ARECRETOMERI L0,
PRI CEAETIC BT 2 KE LRSS IE L 2, Ly
L, FUBFom»5id, EENOKEIXLES, mER
EXMOER . FOMEY SN, KEEDERNI D
124, IALDMBESEBRT 5 LEEIRRI N,
Fruc bbb s, AEER, mE - LER - SKIE
MEORBHEHRERT=2) > 7212 L TS
L2z ehbh, FORBICIIEVWERBIAOH LN,

8. X#

1) FRE #& fb:  mE - OEN - BERIESERER €
=7 )y TEEB L MEREBORRE & £ DI,
E12RERERFESARWOCE, 221-222, 1992.

2) FRH ok, fb: HEWRME - LEX - BEREEE
ERsE =2 1) > 7EEBEORS, WL, 11, 865-
870, 1992.

FRH &R, M AKkEHEe=2) > TOBK-1E
REBFEWEHRLE LT, () BRI LA —%2E
PRI e [HEEEH & MFHUT] IS
#£, 1), 1-8, 1992.

BEOUEIUER, f:  BAEENEIH ¢ BKESCH,
ERE T & BRI, 30 (BKERRS), 52-52, 1992,
BEEF— . b/ ANV ZOERE SO
M, (i) BRI 24 —Z2HM5IMES [k
# - MEH ] fFeamefE g, 103), 15-18,
1992.

. RRWX

FRHE O M EEEEZREHRD AT LCET
5 (B2H), EREFEHEAKTYE, 30 B
), 314-314, 1992,

H. Inada, et al.: A study on a home care informa-
tion system, MEDINFO 92, Part 1, 349-353,
1992.

el 8K M mE - OER - BERESEREEET
=) TEEB I VERFEEORRE L £ OIEH,
F1I2EIEBRIE R FEES AR RCE, 221-222, 1992,
FRH &R, A EEREOE - OEX - FKEEHE
FRE=7F"Y) > 7HEDHFE, HEAE, 11, 865-
370, 1992.

fRHE Ak Mt EEBHRE=F) L 7OBURK-E
WAL L E LT, () BEZ LA %%
PRI ZE S [ R - MEST ] FFEameds
%, 1(3), 1-8, 1992,

69



FMIBESESZHK 70 F A—IILOFFERIR

MREEE
ERFFEE

1. A4

MEEBNZEIL, EMMEERFEICL 2>, (1)
FMBKFR, @EMEKR, GMM/IMER, @ZFDtoMigs,
G EI DV T ERORBEICSHL TiThb L5 Db EHl
Thd, ZOZDMDOBERE, (DREOENEEL 5
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LHE, ELHD T D,
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275,
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MAEICIN 2 CTHMAEEEOFEIEAFEE ST, B
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B NEEDONTNOFBAENR MEE L THEMED & » T8
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INHDEBEIL, £ s, BHEARNORE LD,
BRPRAYIC I3 2 T ERy, BRI ERN S F R w D &
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(FHFRR, BHEKFE,
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1B, BWBIRE, {RICFOWMMMY L HFEERSH,
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TRERBFNFNICOWT, EEE|Cscoring system
PEATRETHD ),

37, FREOKHBIZHOWTR, BHICERBLLI 2
L (CBCRrRZA Y) &, SXWEELEE (FBAKRR,
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(1) BRI FRRR A (i) Band 4.28%{E @ T4 KIEE (142 Ala—>Thr, %

(i) Je8H, (rFAZEFEE, EEEHR o) 13FRL7TH, 5 RIBRE 2 5% 3 1, doublet

i) ZEBMb2 (SDS-PAGE, spectrin®488, B&ER (74/72kDa) 2 KR 7HI, T EFHERINL,
cleavage®®, #ief, PASHE, FEEAH® (3) &S v REEOHBITHIE T,
mAREL ) (i) Band3 BEE : 2FKARIEFVEEIN, £DH

(v) MMyt (Na#@itfg, ektacytometry, FRAP®: % £, H—%F FiZmembranous domains ¥ B 5 &
&) HIEF L 72,

(v) 45BREH (negativefthiik, quick-freeze deep- (4) BEgEEE (BRicsodium transport) BH & LTI,
etchingif, surface replica#, freeze-fractureik: (1) EBEMEAORMERIESE S LTV 555, 408%R57
%) EFEEE L, €DHREHT LT 728K, band

) FEERDbIcE ) BEBICET 2B TRALE 7 (28kDa) DERAKRIAHRE 7 BB IR &7z,
EROMAASBERE (CHMERREEERE)

o) BEFEATIC & 2HEEE 3. 6 FRIMIKBHEE REAE DM

T EERBATL 72, (i) HPCHA30#, (i)LCATXRIRE 1#, (ig-) K&

BHKRIBIE S #), e REARBIE 1H2EEL 272,
3. 4 KRHMRMERIZIERECHERL 72 bo E D FRMmEK
g S H FE IR TR 3.7 RFHREEEOBERZE AR FHIE L DX
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%glutaraldehyde ) > BRI TRIE L 2 MIC DOV wEIC, BBKEROBRKZE S BERDTTIREE
T, BEFOFRMIKEERECED TRESEZIT- DIHEZBI L T, 1991 ~1993F W 090K %1435 o 72 1f 1
72, EBICOWTHRE L 72, 2% (DHE (166)) <Ti3,
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DB X T, BWTTI%E2ZHT 52 Ep ik, B ~UTlE, 205 b k%% (136)) idband 4.1845 k3
DIEFID 5 B, Kk (46.6%, LIEFINI13.2%) 134  EETH- 72, (QHSESHI T, FREFAIZSHHIZHS: 2

TCFBIMATIC & - THhD CRMITEETH - 72, Wi S L7245 £z HSt 4 60, band 4.28 % fE 2 B,
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BEAB S UEETHEIT21T- 72 1990FELIBEORES  4.2% Y OEx ORREORIBIE S 326, B o512 Z ORI
WKEOWTUTOMK 4 FREESFET 5 2 5%, HEAYICheterogeneous & #E X 115, B)HStic DT
1) MBEKRs o7 BEEE L T, BERE 3, 202HRIED TE, HStL3GH, &2

phenotypeid £& L THENRMEKFBRESL & 72, MEEL 272032 1HICTET, Mz HSH B (32
GFFUNNLORETII, TEE I NT w7z, F72, BlCRE L 2HSt44B T3, #F
(i) a-Spectrin®HIE . HE | (a'7"*) I KR, B 7 Na % A BB JU # # 1% 9 hydrocytosis 6 #1, dehy-
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HDLEREMHBAL 2, W& L 2 72, (6)RBy e 2R ABBII 4B TH - 72,

(iv) 7% BIE#HIC BT B a-spectrin polymorphism &
L T a¥'*'polymorphism (codon 1857 CTA — 4. 3
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a 326, af/a'tY 1460, alEUY/atEtY D 4 4) DI—NEBEE L Db THELSLR 2, T2, HILE
FREEL 2 72, DI b, FICARMNKEREELERD LT, by EicET
(2) Anchor? /<7 RERE DT TIL, LIRFHRES S IC L, TLDIFFRERF R,
(1) Ankyrin 2% §F - e B AR ¥ del (8) (p11.22- BRI RNDFEITICH - C, FROTEE2BED
p2l.1) % 9 2 K HR M heterozygotes T3 £ @ - R EFHABMAIEREEICR (BB L E T,
phenotypeld HST# - 7z,
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