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Figure. Schematic diagram
of biological membrane.
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Fig. I-3 Effect of benzyl alcohol on
TEA uptake by brush-border
membrane vesicles (with H*
gradient). Membrane vesicles (pH 6.0)
were incubated with the substrate mixture
(pH 7.5) containing 0.3125mM [“C]TEA
@ (final 0.25mM) in the absence or presence of

benzyl alcohol: control (O); 20mM benzyl
5 '/ a0 alcohol (@).
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Fig. [4 Reversibility of benzyl
z100 r —= alcohol effect on TEA uptake by
§ brush-border membrane vesicles.
-.g Membrane vesicles (pH 6.0), pretreated
£ 59 . without or with 20mM benzyl alcohol
4 - (Pretreatment: - or +, respectively), were
E incubated with the substrate mixture
= (pH 7.5) containing 0.3125mM

- retrea(t)ment - + B + ['“C]TEA (final 0.25mM) in the absence
Coexistehce = - ¥ + or presence of 20mM benzyl alcohol

(Coexistence: - or +, respectively).
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Fig. I-5 Concentration dependence of
TEA uptake. Membrane vesicles (pH 6.0)
were incubated with the substrate mixture (pH

»

7.5) containing various concentrations of
[*C]TEA in the absence or presence of benzyl

alcohol: control (O); 20mM benzyl alcohol
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Fig. -6 Concentration dependence of
the inhibition of TEA uptake by
benzyl alcohol. Membrane vesicles (pH
6.0) were incubated with the substrate mixture
(pH 7.5) containing 0.3125mM [“C]TEA
1t (final 0.25mM) in the presence of various
concentrations of benzyl alcohol either

without () or with (@) 0.1mM

cimetidine.
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100 Fig. -7 Relationship between
] membrane fluidity and TEA
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Fig. -8 Dissipation rate of H' gradient in brush-border membrane vesicles. (A)Typical trace
of Acridine orange with time. At the arrow, membrane vesicles (pH 6.0) were added to the external buffer (pH
7.5) containing 6uM Acridine orange. (B) The plots of In(F»-Ft) against time showing that the dissipation of
the H* gradient follows first-order reaction kinetics. External buffer (pH 7.5) containing 6uM Acridine orange

and various concentrations of benzyl alcohol: control (O); 5mM (.), 20mM (A ) and 40mM (.) benzyl

alcohol.
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Fig. 9 Effect of benzyl alcohol
on TEA uptake by brush-border
1'§ membrane vesicles (without H*

gradient). Membrane vesicles (pH
7.5) were incubated with the substrate
0.5 mixture (pH 7.5) containing 2mM
[“CITEA (final ImM) in the presence of
various concentrations of benzyl
alcohol.
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Fig. I-10 Effect of benzyl alcohol on
TEA-TEA exchange. Membrane
vesicles (pH 8.0) preloaded with 2.5mM
TEA were incubated with the substrate
mixture (pH 8.0) containing 0.278mM
[*CITEA (final 0.25mM) in the presence of
various concentrations of benzyl alcohol:

control (()); 5mM (@) and 20mM ()

benzyl alcohol.
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100 Fig. 11 Effect of alcohols on
3 4 TEA uptake. Membrane vesicles (pH
‘g‘ 6.0) were incubated with the substrate
-.g mixture (pH 7.5) containing 0.3125mM
® 50 [“CITEA (final 0.25mM ) in the presence
%" N of various concentrations of alcohols;
= butyl (@), hexyl (M), octyl () and
-}

i benzyl (O) alcohol.
0.1 1 10 100
ALCOHOL (mM)
Fig. -12 Relationship between
_ 2 logPoct and log(1/IC50(TEA
§ uptake)). TEA uptake was measured in
5 the presence of butyl (.), hexyl (A\),
}—
3 2f octy] ([} and benzyl (O) alcohol.
e o

P

]

- [ ]

! 1 2 3
log Poct

Fig. L1 DSBS K DX n-TILFILT IV I —IUER > DIVT IV a— )L LRk
BREKGFOIC TEAGEZHEL, TOMEOBRXEA I F /) —Ib NFH /=)L,
745 ) —=IVDETH -1, Fig. 112 BETINIA—=IVDF 7 5 ) — VK5 BLRE
(Poct)“D &= TEA BY ) :AAITHE 5 IC,, D HAMMH T oy LD TH D,
TV A= )VDRREMASE T & TEA Ok FEEDTRUL &V ) BRAR I N,

Rl Td DPH OREE S n-TILF LTIV 3 —INZ K - TREERFRIZE
T U a3 L7 UZe, Fig. 13138 7L a2 — )LD 4 ELf% 3 & DPH ORILEIR
ToIC, DFEHATAGH T oy FLAbDTHY ., lEEHEIE T ERREME b
FLEEDGRLNE WL D BRI R S, - TIRAMSE VLTIV I —IVZ EIRRE %
TRXGERYF A VEEEAEETL I ED S, RITREICK T SHRA FA
EISERBE LRICEVIETT S EDERENI,
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[ ] Fig. [-113 Relationship between
3t logPoct and log(1/IC5(DPH
z polarization)). Fluorescence
% polarization of DPH was measured in the
o
% € A presence of butyl (@), hexyl (A), octyl
Tg_ o (-) and benzyl (O) alcohol.
g
]
1 2 3
log Poct

I-2  Choline % Uf glucose &i& i fiF T 7 IV a—IIVDRE .
HAF 4 iR EDLE

PALRAE I K EWE OBRICEN GO L ETT O e DA RDFLET
27 EQEISNTUS, Choline % 3 K U glucose #ik 7 (3T AL RIS B B 1S
{fHETIHERTHY, TOTHEESI KT Na QL ERE) /) & LT choline KT
glucose DFHEUUCME LTS EZEL SNTNAYY, £ T, BikEH LANE
B F 4 VI RIT TR L T B /oy, choline JZTUF glucose Bk (T fid g /N
VINTIVI—=)VDOEEII DN THRE E A 2,

2-a  Choline #i:£ 1CBIF TRy DILT IV a— )LD 8

Choline (IR IZEME THB TEFIL Y L OFIBRKE E UTHAKBIEICESE
kg = RicTNREEEA F4  Th 549, Choline DAL EEHD 125, i,
FF. /NSRS 4 OB T OBBIC OV TRET MM THOI TS, BITHU T, choline
(R IRANE Tl - BRINO —AMMEOEIE LT bl U TS HY/AHA
FA UHERENT DI ENREINTNEMY, EE, BU/NIRZ AT
12 & 0 choline DHRINICE T 3 EEZ o b/ MENADKEMEZRE) /1 &T 5
choline ¥ X% A% H/EB A F4 L iR & FFNICHEETH I EMHS NI
628) Z C CRREIMHD EROREIIOWT H/EBH F A4 v fgERE HBT 57
¥. choline B RICKITIT N DN T I I—)IVOFERKRET LI,
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Fig. [-14 Effect of benzyl alcohol
200t on choline uptake (with potential).
d Membrane vesicles (pH 7.5) preloaded
with 100mM K gluconate were incubated
with the substrate mixture (pH 7.5)
containing 100mM Na gluconate, 7uM
valinomycin and 55.6uM |*H]choline
(final 50pM) in the presence of various
concentrations of benzyl alcohol either

5 T ‘_
10 20 30 40 without () or with (@) 40mM
BENZYL ALCOHOL (mM) unlabeled choline.

UPTAKE (pmol/mg protein/10 sec)
o
o

-h

Fig. I-14 (34} & K*HEAFEFE T valinomycin Z 7510 U T/MEP {1 DBTENLZ K
X7 %MTD choline BLY AAICKIFT R INTIVA—=)LDEEIZ DT L
}zo Valinomycin (KA 4/ 7 + 7 & UTHE DT, IMEPIC 147 U7 KDSBELFC
INBISMIC 5T B 1D/ NN A DB DK X4 5, Choline DI AAIEI D
INEBREDEBMIC X DEEICEEINS 2 ENMEINTN AP, Fig. 1-14 0
SHH S AL & HITR Y UL T IV T — Ui choline DL Y iA A% R IEELFI L L.
Z®D IC,i% 37.4mM TH - 7o FEREMAD choline & R HAr S8, FEAFRINTS
choline DI N AAERE LIz EZ AR VLTIV —)IVOEEIEEINLE) -
toe T THIERENXDUWIEERIZS choline DRELEBMEIIN Y DIVTIVI =)L
DEEEZIIRNBDEZZI 6N S,

0 10 20 30 40
BENZYL ALCOHOL (mM)

—_
o
o

Fig. -15 Effectof benzyl alcohol on
choline uptake (without potential).
Membrane vesicles (pH 7.5) preloaded with
100mM K gluconate were incubated with
the substrate mixture (pH 7.5) containing
100mM K gluconate, 7uM valinomycin and
55.6uM [*H]choline (final 50uM) in the
presence of various concentrations of benzyl

[4)]
o

alcohol.

UPTAKE (pmol/mg protein/10 sec)

o
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RIS DT A —)b DEENBE DA T H OO EHSNIZT S
O BB IFEFFAE T IZF 1T S choline LD AAAITEUT TN DILT IV I — )LD FEEIT
DUNVTHRET L7 (Fig. 1-15), /IMERAD K'BEA —E & UTEEMORA LT %
#H=TO choline ;LN AA H N VIV T IV — )N L - TEREEKEMICHEIN L
MUZD IC,1 72.0mM EERBYNFEAERD D L ~NTRE ., BRSBTS
GFHEBERNENEDTH - 7, T TRY DIVT IV T — VBB DS SFe &
HIEIRD M F IR E% 5 X choline Bk A HET 5 Z EREI NI,

2-b  Glucose X Il FITFT N DIV TIVa— LD E

Glucose (IAEKANTOIRINF—HRELTHRDTEELTYWETH D . BRMEEIC
BOTHME NaGELEREI N & U TRESRICHES > THRINENE Z EME L
NOHEISNTN S, B/NEREBO I &, BRIFBEICE T glucose (F
Na'/glucose t#k 1T K > THIE XN, £ OHETEMIIME 4 DL, fRREAET
FMICE > TEHT BT ENREINTNEHS), Fh, FEOHTEMFNTFE
DEFAIZ K D Na'/glucose J#gik k% I — N9 3B FOEFIH SN X4, Eik
EDEIKIZDONT S F L NIVTOBANHEA TU B 454950

Na*/glucose Lk R DEHDIBIEZF0 6 DEE., BIRE WV - 031 ULV THEA
INBEIEMEFHSMIINDDHBED, —F., BREMEOEENZ L > TEDHE
HWDEMNT D EHMEINTNEH2 22 THMI FA Uik E BT 512
. glucose EiEIZ BTN DILTIVA—ILDEBIZHONTKRITAINZ 72,

Fig. [-'16 Effect of benzyl alcohol

8300
= on D-glucose uptake (with Na*
.952 gradient). Membrane vesicles (pH 7.5)
55’_200 5 were incubated with the substrate mixture
E’ (pH 7.5) containing 200mM NaCl and
E 0.1mM [*H]p-glucose (final 0.05mM) in
£100 the presence of various concentrations of
w
E benzyl alcohol either without (()) or with
Q @ ® . L.
5 0 : . . 0.1mM phlorizin.

0 10 20 30 40 () .

BENZYL ALCOHOL (mM)
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Fig. [-16 {Z/MEf Na i@ % 100mM, /MERN% 0 & L THM & Na GELHTE Tl
1135 glucose DR ABIZRITIN Y DT IV — VD EEBIZDNTR LI, N
Y OIT IV A = VT EERIERNC glucose HL D IAB AP E L £ D IC, (F 24.3mM T
& - 1o, Na'/glucose F#k F DR R M EHFTH 5 phlorizin 724 FTREINY UNVT
Na—IVDFBRIIBEINT. FHIFRI glucose DIEEBMEIINL DIT IV —
IZE DB LN EpRa Tz,

WICERENNFEFETICHIF S glucose Y ABIZKIETT N DT IV — VDR
BT OUWTHRRET L7,

Fig. [-17 Effect of benzyl alcohol on
D-glucose uptake (without Na*
gradient). Membrane vesicles (pH 7.5)
preloaded with 100mM NaCl were incubated
with the substrate mixture (pH 7.5)
containing 100mM NaCl and 0.1lmM
PH]p-glucose (final 0.05mM) in the
presence of various concentrations of benzyl

]
[=]

N
el

alcohol.

UPTAKE (pmol/mg protein/10 sec)

o

10 20 30 40
BENZYL ALCOHOL (mM)

ot

Fig. I-17 D\ S S VS & 51T, /NMNERA O Na @A £ & U7 FAMH:T D glucose
WOAHBR Y ONTIVI— )N L - TREKEMIZEEI NI, LHLED IC,
13 30.6mM EERE)EMERFD D EHANTKRE | FHENRIIERE) /) FER & X
FNBDTH - 7o o TR DIVT IV — JUIERE ) D 15585 & #kiE &
ICREAE B Z glucose iR A fAE T 5 Z ENRREI NI,

Le Grimellec &M 7 )V—F*DTiX5 v MERIFRER U8 LAl LLC-
PK,IZ351F % Na‘/glucose S NV D)L 7IIV A=W K DAKIN BT &, £/
Yusufi 5P 5w NERIFBEICHITS glucose EENN L DIIVT IV T —INTK -
THEXND I EABELTVS, ChSDHERIEFOHRELS ~HITHHD
THD., T/ Na'GEGEED IC, b MEINTNBMHEELNBDTH -7,

INODERN G, BRIFBEICEI 5 HERA FA ik, choline #i5., glucose
B2 T Ry DTV T — VRIS K O RS A B Lo E . Bl
DEFTEIENHOMER 5720 L L, N DIVT VA=)V OETEMED

17



IC, 12 HH A FA L #%IZ6t L Tid 18.3mM, choline X Tl 37.4mM, glucose
Bt T 243mM R B HDTH»7o THIFBERICL D BEHHEEOF
WD ROFTINRL > THB D EMEIND, AR TFA VBERTO
IC,, D b/N XMoo 2 End. CHOBEROFTIIERA F A L EERHE G
it ERORELRLZIIRT O RERATRR S N7,

-3 fEREICBT2EKAFA VERICRIFTTINI-IVORE
) R & D g

TR FRARE R I U P D RIS - 7B B R 78 B b O i 5 4R 6
ERA D, FOIREMENK. BMABHRRE - THD., ELBRCEEEXDORED
RBILL I EDNFEINTNESY,, RIFREMER S XTIV ZATO—ILPRT
4TI Y OEGERNE . BREBMENE . — . RIER TR -FRiR & N
RRT 7 FINAY URKRRT 7 F VA J ¥ h=IRE L BREES R, &
1 BREDORELRE > THE . FIZET VAV HART 7 & —E3RFREIC,
Na*/K*-ATPase (2lJERRICFFLET 500,

HHHE R BRI FEBEEMEBEICE W TREE - LBERIFET S EELON
TNB B FEEICEOTHBA F4 v idm & HARIC K > TERB XN S HY
HEH FA LSt R AN UTHE IS D, MEBICE O TIENM E DEERMLIZ
VBB XD E8H FA LV BEREN U THREIND@O (Fig. I-1), U Ukl
BchiT D H/ERY FA4 L gER &, QEBIC I 2H#A F4 Es%k
IZOWTIZZF OB P A EFEHE., FHCHoMIZTATV LA BZ L,

B2 3513 B WY O M MIRMER A Uz iE D SHBRNNOBIT. RORF#&
B A U7 N D S RAIEEADBIT &0 D) —DDBBENT S0, Wik
DRMAE 515 72 DIC IR FRE DA S TMEBICK T 2L BRI DNTORE
HENBE LD, 72 THERICK T 2H8A FA VXK T BREBELEH D
BEIIHOWTHRETEMNA T,
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3a fEBRICKIZ2EBRAFA VEEICRIZFIR IINTIVT—-IIVDRE

TP RERORENEIT T AR ST IV — VOB OV THERE L, ME
T DPH ORIEELIZ 0.336£0.002 TdhH b, 20mM X D)L T IV I — IV AT
5% & 0.324+0.002 (/KT UZco > TRRBICE W T R INUTIVa =N &
DEEFREHN EATEI ENHONEL ST,

15 Fig. I-18 Effect of benzyl alcohol
% * on TEA uptake by basolateral
g Q membrane vesicles. Membrane
g’ r vesicles (pH 7.5) were incubated with the
E substrate mixture (pH 7.5) containing
50.5 2.5mM [“C|TEA (final 1.25mM) in the
§ absence or presence of benzyl alcohol:
5 control ((O)); 20mM benzy! alcohol (@).

¢ mnutes 5 %0

KIZRER/NMEND TEA B AAIZFIT TR ONNT IV T —=IVD I DNT
B3 U7z Fig. F1I8 ) S B S & 912 20mM R L7V a— U3 TEATD A%
ICRHE LI - T,

é Fig.1-19 TEA uptake by basolateral
[ % : 7 membrane vesicles in the presence
T § of various concentrations of benzyl

alcohol. Membranc vesicles (pH 7.5)

were incubated with the substrate mixture
(pH 7.5) containing 2.5mM [“C]TEA

(final 1.25mM) in the presence of various
concenirations of benzy] alcohol.

e
'S

UPTAKE (nmol/mg protein/10 sec)
o©
N

o

0 10 20 30 40
BENZYL ALCOHOL (mM)
XSIIRNYINTIVI—IVOBEERXEZT TEA RO AAIZRITTREL KL
7z(Fig. I-19), L/ U 5-40mM OWTFHOEEICE W T EN Y IIVT IV 3=V TEA
WO AAITEEBLEFIT XD - 1o - THIFRIE E A ERIC T 5 HBA F

i%



A VR IR REHEBORELZIFICC K, BRREHICKEEHRA F 4 &
DRI EELUTRITFRETITDODRTWS EEZ 6N 5D,

Uranyl nitrate (JERIICIHEALEFIEEZ L, REFEICBIL2E8HFA
DR EETFTIEEZZEMMONTNS, Inui 5D 7))L —F 9% uranyl nitrate %
BELUTERELAERIELT v FOBEMSRITFRIEE., AEB/Maz#E L, TEA
WOAAZRE UERERE LTS, HOIFIEFE T v M SRR U IR FHEE
INE AN BEREES v M SRR U IR FBE/MEND TEAR D AA /NSNS
DTH-12DIZH L IEET v b BEES v FOWlED oFAE U 7R/ N Ma~
D TEA D AABITIZEDNED SNIEN - T2 EFRE L TNBE@D, CORERIZAHRY
F A VEEICKTT A RREHEE B ORENIEE TIEZA ST, M FEEICENT
DAHBEINCEETORREME L THE D LB BT TH 3 RIFREHR2XD
HNL D RENEOHEBEZIIPTVEDEEZ SN,

3-b QUERBICKBITAERT —A VEEICRIZTITX U7 IVa— )LD

BIKMEICIIEBA T A VBREREFFINCT = A U HEYOF M ET B H
BT = VERERDFET B ENEHL D SH N TS, ERICE T 5 HH
T A VA I SO DOlEARD B ST B REEELE TH S EEZ o TN, £
DEBY SIZBEOBIABTS - f2o ITE DD 7 I — FEONE/ NI A U T BT
WICEDREBIC BT AE BT =4 L O#iEE Y VR %N UTHERIZHR
& Na Qg & & Ul —IRMBEBIE TH B Z EEHOSMI Lic, bbb, flE
B3 BATH 7 = L #ikid 1) Na'/K*-ATPase | & ) Na* /&0 (K5 > #ER)
DI ND, 2) VALK VB Nat & DIk (Nat/ DA IVR VIR R)IC &
DHIFEMICEI D AEN5.3) MEMOFHET =4 BRI D VALK VB EDR
Bk (W7 —A L /OAIVR VEBERBERE RN X D MBI AT NS, &
L -TERINEEDEEZ OGNS,

Z v MUERE/NEIZ X 5 HBT —A4 » p-aminohippurate (PAH)DHL H :AA i, Na*
HARGEFICEBNTI AR VBT H S glutarate 270 L7 HEE LRES h
overshoot LE MBI X /- (Fig. 1-20), 78 Hh B M E Na'GRLIZ L O “RINIZTERK
XN-ANEED I HIVE VBEEH PAH OREBINEI D ARSI XRS Lz &

20

Fig. -20 PAH uptake by
basolateral membrane vesicles.
Membrane vesicles (pH 7.5) were incubated
with the substrate mixture (pH 7.5)
containing 0.11lmM [“CJPAH (final
0.1mM) without () or with (@, A)
11.1uM glutarate (final 10uM) and either

without (O, @) or with (A) 22.2mM
benzyl alcohol (final 20mM).

N
[=]
o

n
[=]
o

UPTAKE (pmol/mg protein)

MINUTES

EZOND, NUITINA—)VEREIRILEDAZDEEIRE PAH DD A
AIIET U7 (Fig. 1-20), CNIIERRIZ I 1T 2058 7 =4 bk ABRE 1 B
LOHEINDA[HEHERL TS,

WERIC 3517 % BB LIS XA EBT =4 VEE OEN EDOBFEIZE W
TRI>THWADEHOMIT A7), Na/I ALK VAR RUHRT = 4
O HIVK VEBEIREE R I BN DT IV T — VDRI OV TRET LT,

= Fig. [-221 Effect of benzyl alcohol
'gggo- on a-ketoglutarate uptake by
a o basolateral membrane vesicles.
E ° Membrane vesicles (pH 7.5) were incubated
g with the substrate mixture (pH 7.5)
‘3’100 containing 0.2mM [*C]a-ketoglutarate
E (final 0.1mM) in the absence or presence of
% benzyl alcohol: control (O); 20mM
0 1 2 5 /30 benzyl alcohol (@).

MINUTES

WM X Na*BEEFEE T DA IR VB TH S a-ketoglutarate DY D) 1A A% J5E L 72
EZAL22MMM AN LU ILT IV a—ILDIIFIT & - T a-ketoglutarate D FIHHEL O 1A A 3E

fEd L U overshoot D E— 7 fEIZ K& < & F L 7c(Fig. I-21),

21



400 Fig. [-22 Effect of benzyl alcohol on
PAH uptake by basolateral
membrane vesicles. Membrane

vesicles (pH 7.5) preloaded with 2.5mM
glutarate were incubated with the substrate
mixture (pH 7.5) containing 0.11mM
[**CJPAH (final 0.1mM) in the absence or

presence of benzyl alcohol: control (O);
20mM benzyl alcohol (.).

UPTAKE (pmol/mg protein})
N
o
[=]

¢ ! 8 MINUTES 5 7 30

—H &P AHIINE U BARGEET TOFERT =4 Y OWMDAAIIR U DILT
WA= IWHEBEICKOBAILULE D 5 Tele D HBT = /D IR VAR gt R
T BHENIINTIVI—-IVDEEINI WD EEZ Shi(Fig. 1-22), i - T Fig.
[-20 TEEIN/: NeGEUKEL D AIVE VBB TIREI N A H T =4 L #ikic
ST ENYUNTIVA—)VOBREHRIT. & UT NaY D ALK VB L DK T
IKEBbDEEZ N5,

Inui 53 uranyl nitrate 2% 5 U THEEELELI ST v FOE LM SAEE/N
fa B UA8A 4V OMDALERELIZEZ A, IEET v MO GIRBLU BN
fa & T PAH OB D ABIINI NS D TH - 7cHS, TEA D ABITIZENED
SN - EEWEL TS, FRMERENTHEEERBL TS EEZ
SNBEREYH~D PAH OWMOAAIZT Y ) —IVED n-FILF VT IV —IUIZ
&> TIETF T 505 TEA DB ABIIELLIZNENIHENH B, - THESE
FILE-> TSR SN IBERBMEDOEEIIT U, MEBICE T 2HT =4 Vi
BREBATFA VHE AN, KOEEEZIIRTNI E0HEIN S,

-4 Z%&

WA, BUNRE AW ICEBRRICK D BT T 2 EYEEaIc DT, AR
MER R, MEBICE 2B FA VEBERECICERT =4 VL RO
B P £ DB S, (LA EMAEL A CEERTSICE T 385 EADT 3/
BEEREDRE, REHFICE T2 HEOXB L DER%, BikIchiz ) BENESD
SHIELNITEL DFWOEEINTEAY, FLBIZFIFOEAICL D #HiE

22

BAEZI—- NI 2BEFEBHATIRAADITONIIUD 5%, HEKEENT B
WX ICBE L TS h oML ENTAE» SOBEOEEIZHEZ L b D2H 5,
—h . BRBEOER BT 5 I8E RIGH %51 B3R B EEK
EZIZBT AMEAFENTMED SOMRRIINET TIREAETORTE TV,
AR TIIEE EFO RN SHEN S F A4 Y O B&§LIT R &%EN
DNWTRETEEHNT, FTH FREOHRBIMN LR U BEOERY F 4 ik
EHOEREIZONWTHAEL,

T A—)IVED K S BEKEYENRREIM % LA XE, BEEOBBGEIE
2 RIFT T EDRIMIRPHF /NGB LPBEETHON TSSO 7 )L a— )L
DB ERNRIZIET IV —IVOBOKKEE., 3L BMIKIEREE (75 /
— IWOKABFRBODTE NI ERE N, KFR TR DN T IV A= IVRY 0-T I
FILT IV A=)V %&BRIFHEEBE/NNUSRMT 5 Z itk b, P TD DPH D# iR
HEIBRERFEMIET U, BRI ERT 2 2 EXERR SN, £7)0a—
IWVEERFBRBICHREI B & & FlY F4  TEA Ok 2R RGN X
Nice L LEDOHEHNRIZE TN I—IICL->TEN > TH Y., TEAHEHED
IC i3t %)= NFH )=, RUINTIA—), T¥)—=ILOIHIZK X
(I otce THIRASRFHOFH ELSHIELTE D BUKENEGHT IV —ILIZ
EERAFA A ESDRIKREh o7, T2 DREON L DIVT VA=)
R, BRI EGBAFA VEBEERARE LI EZ A, MFICIZROMBIN
A ohic, THODERN S, BRIFREEICE T 58840 F A4 ik 3 BGRE
EBOEEBLY 2T, BHEMHAN LR U EXWEEHET T2 E8HONER
-7

TV A=)V EB/NLIZENYT 5 Z EiC& D B/NMIORRNZEALT 5 E0EZ
S5Nd, LH L. FEEREEICZE L& XD TEA DI D AT T IV — )3kt Edk
BIZ L BEEIDIEL, TLI—NZ LB BE/NEDBRBPABTHOEIIELC TS
WEEZ ohb, $EREDTINI—IVTREADEML EHJENTHENS
ZonBN Ry DIV TNIA—NVOEEMEHDRNTHENTHSZ QAL TE
D, KPR THOBEGHETRZOLINEADHEBRES > TWEWEZZ S
N5, HiEEBROREEIC A TEA BkEMTH O . BATLECTI B R F i 2
BULIZ L L B/NEa~D TEA OW Y AAISKERS H/AHA F4 i % e
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5, H/ERA F4 v ER I EH OB A2 A T 5 cimetidine 2 KEITHFSE
fel &, TEAOWMDAARKESIETT 5. NUINTINIT—INII D EEDHIE
BANXITOTEAT D AAITIZHEBERITI LD 5 120> TTIVI—INT LB R
wEED R H/ERNF 4 U ERERIIH U THEEEX 5D EEZI 60D,

HY/EH A F 4 s R IR R ICFEET S Na H THRAREDOH X IZ X
> TR I N DB D SR~ DRE & HQRA BN &3 5 Rl &R Z It
T 5 HAROHRERPZE DHEEEIIERA FA L OiEEICKE (BT LM T8
BUNMNEBIZBIF BTN I—IVIC K DE8A F4 kO BENRVREHNTHS H
BRDW AR Ui lod DD, Acridine orange BEHLHEE AUV T H OE @
AREBUIEZARYUITIVI—IVDOREIZL > THEBHIZREI NI, L
U, H AEIEEIE F TD TEA ik, KU HIEEFE D TEA-TEA B LA
FHUTHERYINTI A=V ESGRER U, CHODERNSN Y DIVT IV
a—VIIEREIMN A LR XS 2 & T BB OIEKER L EE RO ISR EE
5z AW FA VBEEREETI®EEEZ 00D, H/ERAF I idEER
L3R B choline ik F . Na*/glucose FLiiiERICK LTH N DT LT —IUiL
Wit EL R AR Lt WiH & SRB N FAERDOI O ASIIK T SHERRDS
D, BB NEFEEROEENR LD BB DTH 72, - T choline X%k,
Na*/glucose EHERITHE T R Y DIV TIVa — )VIZEREN ) DI RBTE & Bk ik
DOHFICHELEZ LD EMEINDIN, FMISOWTIIERE S OEAEEIC K
T RHELNET 2EORFTVVELERDNS,

Molitoris & (2 BRI FEMEI1Z351T 5 glucose 851 RITTERIMDOREIZ DU T HE/N
MR RUEERRZE O THIEREET-> T A%, HoDwmEITLS L.
FIMIC & D AWM EEEIREE . EMRME LB Th &R & AR % f T
T 5 tight junction DAREMNEE T B, £ D7D EERBE AR T SIEED
BEMRI O, B FREOHREIMIEAT S, RFRRICKITS glucose DEiETE
MHEMICE > TIE T 585 TO glucose EiEDIK T & R-FERETRBIED E5F1Z
L OHEBBENR SN, o T BT & D51 &E I XNkl FHERERENHED
EFAS glucose Bk FRDERE FTO—RHEL > TNAEHEL TS, JhidNY
INTIVA—INZ &Y RIFRIEREMED EF UGS | glucose B ME T 9 5 &
IEFRDEREHELTNBE EBZ OND, A FA VEZICKIITERILOR

24

B2 OUVT L Maeda 5 9%ET U TH D Molitoris & DA & REICEBIRE 7 Y
v UTHIREE L2B 0 S B FRE/NMaAFE U, TEA OEETEHEERIE L
LA ENENSHE UIE/NIAND TEAODW D AAIZI Y ho— VOB S5
BUCBENMIEERTENSDTH - EMEL TS, B8A FA4 U EikiEMRE
FIEEIC. BB D o RAB U FRIEOHREIM 2 HENE L TS b TIREND
DD, Molitoris & (IFEME N SRE U IR FRIETIIBEREHINE LT 5 &
WELTNB I & KEOHERD CIRREIED LA UIBE. B F24 L #iHkiE
WIMETT 5 &, 2HEEAS L. BRBMO LANEMICEZ2HRA FA4 Vi
EDETO—HTHAI EWREING,

VRTIF VIZEROEEICL S O oD HEFITH 55, £0HF ST
1BBEERTHABHEEICLVEIRING, Y XT5F L OBEREALIGEA RS
THD. Kk$ Na'| glucose DBBRINFEDRMEBIELE TSI ES I EpTMSN TN
BHP 2T SF U EBE LISy NED SHRBLU IR B /N D glucose
DEWYAAIZT Y bao— LB EHNTES, Y XTF7F /& - Thl BB fA1E
T3 glucose A RDEMMET T 52 EHHMEINTULE™, Courjault-Gautier
SO IR RITR R I E MR A VR S, VAT S F iz &k - Thl¥#&
BOREMNERT D &, BIFRIEICEKIT S glucose BliEHIIEKTFToI &%
B SMZ LT3, Glucose #ikiEHE R UAREA FA4 bk iEEOBRIEEN P I 312
TOETTEENIREDORREMEEZLID L, VAT T F LB HREME L5
DEHEMEDO—RTH D, VAT SF VIRABEIZEWO TN FA Y OB PRt
HBIET LT AHEEEHNEZ o b,

RETRRFEBEICEIT 280 F4 VSRR B LA 215 Z
&L ERBHN LR U EEXBEERIET T W oM Lic, ThoDts
BIITRE LA Ulch F4 o B L OER AR & UTOREE
THEBOKRE P, BikEE LR R OBEL LI DN TS S M & D
5 LT, ARBEEMARTHLEELONS,

25



BNE RFREOREBMETICKL2EHEAFA @i

Rl TR 2 317 BEBA F A Lk RIREIEA B DB E T | RENED B
Uiciae. MkERIME T2 2 EEMETHOMI LI, . ABENRUTRE
HE R8I & » TIRRFAEBI A LR 513000 TS KL IS HRBIHEME TS
52 EBMEINTNBEEE,

IV RTO— VIR TFREEEO BB TH D | BREHOREIIKE
IAREIAERIIL TS, BIRAE LM AREEA U, tight junction (2 & - Thi
g S QUERD B N TR D . HE TIIRREIENRILY | B-FRERE I
RERE & AR TRNZ ERISN TS, CHIREICRST/NEPH T RD oh
T3, 13 ERZADOMBR - OHED S MER TOREBHSENDOTIZL L
B RO B DEFANEN DD EBZ SN TN BHEP00P0 . £ DFRKED—
SELUTHIFREBEREFTIVATo-ANED2HEBORNIENEITONS
535960 ko TR F-RE S MEBIC 31 5 3 U 2T 0 — VA EDEOCHERLIRME
IZH1T B AR IR ERR I CEELRREERICL TS DRSNS,
o, KRBICERFREFOIV AT o-LEENKH TSI LbEEINTH
-’:) (15,69,81-83) R

f->T, BRFBEFOIVZTo—VEESEMU. BREMHNMET LIcEE,
8 H FA VBENEBT S ENEBR SNBN, ThE TREHHOET L A#k
HFF L EHEOMEHIT DN TOREIIRAY S, £EITAETIE, 7y M
SR LR FRE/NNEFD IV AT o— )VERE BT A I LK - T B
PEAE F X, BMREMMHE TIC X2 EBA FA VBEDOEII DWTHREZMA 72,

-1 R¥BEREHICRITIVATO—ILORE

AV RF o=V IIREROFEEHOREBICERELREERICTIENEHI DS
HoN ATIRE BETHEY R —LEMNTERICHERITORTX /O,
Z0#R, 2V ZTF o= VIREOMERREL LTIIERBHE K TSI B SLE
(LVER AR U MEBREU T TRRECREMS LA I AMELIERERT &0
) HEMERF O ESNHOMIZI NI,

26

ZZT ET Ty MELOHELIB/MIEBKED IV ZT 0 -V T XTIVT
& 5 cholesteryl hemisuccinate T T 5 - » it - THI @b a L X5o—Ib
GREZEMLU. IVAT oG R M OMEIC DU TRE R 72,

l-a AVATo— JVIBIZLBRFEE L 25 o— LD
RIFgEroalL XFo—Lg&gld, ARLUCBE/MINI VAT IVDT AT

JUVIETH ) Bk D cholesteryl hemisuccinate (CHS) A iz 37°C T Ml 14 o F 2N
— FERITWELSET,

£ 800 Fig. II1 Effect of CHS treatment
g on cholesterol content in brush-
g’ border membranes. Membrane
E vesicles were treated with various
£ 6oot concentrations of CHS.
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8 Fig. II-2 Effect of CHS treatment
E 0.3t on brush-border membrane fluidity.
% Fluorescence polarization of DPH was
O 0.29t measured at 25°C () or 37°C (/\).
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= A B | __ Fig. lI-3 Effect of CHS treatment
34 4% on TEA uptake by brush-border
a & membrane vesicles (with H*
23 32 gradient). Membrane vesicles (pH
_g 5 5 E 6.0) treated with ethanol (()) or 0.05mg
c =
e o CHS/mg protein (@) were incubated
¥4
?_1 .4 81'?_? with the substrate mixture (pH 7.5)
o % containing 0.3125mM [“CJTEA (final
T 57300 1 ¢ k50 0.25mM) at 25°C (A) or 37°C (B).
U quinutes® 00 1 Zunures X mM) at 25°C (A) or 37°C (B)

Fig. 11-3 (2Rl &N aA pH 6.0, /hiast pH 7.5 & U, #hia & HUBRC/EE BT
D TEAHL Y :AAAIZK&IF 9 CHS LB DREIZDONTR U7, 25CRU 3TCONT I
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Fig. [[4 Concentration dependence
of TEA uptake. Membrane vesicles

(pH 6.0) treated with ethanol (O) or

(o))
T

0.05mg CHS/mg protein (@) were
incubated with the substrate mixture (pH

7.5) containing various concentrations of
[“C]TEA.
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Fig. I-5 Concentration dependence
of the stimulation of TEA uptake by
cholesterol enrichment. Membrane
vesicles (pH 6.0) treated with various
concentrations of CHS were incubated with
the substrate mixture (pH 7.5) containing
0.3125mM [“C]TEA (final 0.25mM)

either without (O) or with (.) 0.1mM

cimetidine.
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- Fig. lI-6 Relationship between
% membrane fluidity and TEA
8120} transport in brush-border
;f,’ membranes.
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Fig. 1I-7 Dissipation rate of H’

4 gradient in brush-border membrane
vesicles . The plots of In(Fx -Ft) against

T time showing that the dissipation of the H'
5 gradient follows first-order reaction kinetics.
UE: 3t Membrane vesicles were treated with various

concentration of CHS: control (O); 0.025

mg CHS/mg protein (@ ), 0.05 mg
CHS/mg protein (A) and 0.1 mg CHS/mg
protein ().
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Fig. 1I-8 Effect of FCCP on TEA
uptake (with H* gradient).
Membrane vesicles (pH 6.0) treated with

ethanol (O, .) or 0.05mg CHS/mg

protein (A, A) were incubated with the
substrate mixture (pH 7.5) containing
0.3125mM [*C]TEA (final 0.25mM) either

without (), /\) or with (@, A) 40uM

2 3 FCCP.
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Fig. 119 Effect of CHS treatment
on TEA uptake (without H*
! gradient). Membrane vesicles (pH 7.5)
treated with various concentrations of CHS
were incubated with the substrate mixture
0.5 (pH 7.5) containing 2mM [“CJTEA (final
1mM).
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T Fig. .10 Effect of CHS treatment
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< 40 T on D-glucose uptake (without Na*
2 gradient). Membrane vesicles (pH
g-, 'I' 7.5) treated with various concentration of
E CHS were incubated with the substrate
[<] L

g 20 mixture (pH 7.5) containing 0.1mM
u;] [*H]p-glucose (final 0.05mM).
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TRANSPORT ACTIVITY
n

MEMBRANE FLUIDITY

Fig. [I-11 Schematic view of relationship between transport activity and membrane fluidity.
Open bar represents the physiological fluidity range of brush-border membranes.
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Table III-1  Specific activities of alkaline phosphatase, aminopeptidase and Na'/K*-ATPase
in the homogenates and brush-border membranes from adult and 14-day-old rats.

Alkaline phosphatase =~ Aminopeptidase Na'/K*-ATPase

Adult 14-day-old  Adult  14-day-old  Adult 14-day-old

Homogenate S.A.* 42.7 19.9 53.8 16.1 66.4 53.7
+2.8 +0.6 +1.3 +0.6 +20 +12
BBM S.A.? 741 350 1022 439 63.8 51.7
+101 +27 =71 +15 +17 +14
Enrichment ° 17.3 17.6 19 27.4 0.98 0.98
+1.8 +1.6 +1.1 +1.2 +0.04 +0.2

* Specific activity (S.A.) (nmol/mg protein/min).

® Enrichment indicates the ratio of the specific activities in the BBM and the homogenates.

b BT v M EBET v b ORIFRERE D

5032
E Fig. lll-1 Fluidity of brush-border
e membranes from adult and 14-
é T day-old rats.
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iz DPH % FVEIGARERETEIC X O WAL T v b RO T » b ORI -
B A H# Ulc, Fig. U142 14 HEWILS v PRU 8 BB T v M o HRH
L7 R/ \ash T DPH OREE AR U7z, DPH OREERBE#T v &K
NTHILS v MO OB LR FRBET/NINZ ENS, WELT v ORIFRERD
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REIPEIIRE S v P EENBNI ERENTI,
-2 KEICHEIFELF A VBEDOEL

BATIREL DAFA » HER LB EAMRME D SERBINICH WIS &
HL O HESNTNBH, FrAERICE T 2 EWrwnc T 81375 <L AR
BB, FrERDIFAIRMER FRIBICE I 288H F 4 VHBERDIFEAERZ D
BEAEETL & B WBHBIC OV TR LNV TOHRE BRI TULEL,

-1 FiTORAN S WET v Mo bEET v b ERBRICH] TR/ NMah R 5
T&5Z &, L LZOBEREBHIIKET v MOSDIDEHENTHENI E0HS
MERL S ctcdd, RISHBED S v MO SRB U IR FRIE/NMICE T 52 F8A FA4
VDB I OWTRET 2 INZ 1o,

2-a WE7 v MEKET v NOFBAY FA A D
Fig. II-2 Z/hFaA pH 6.0, /phfast pH 7.5 & U, HY/G8 A 54 ¥k % D EXEf

HTHrEE HARGEET TO T v M RUEES v S HABLU 7 R+8
BNEAD TEAHL O sAAIZDOWTHRIE Uk R AR U7,

Fig. llI-2 TEA uptake by brush-
border membrane vesicles from adult
and 14-, 21-, and 28-day-old rats
(with H*' gradient). Membrane

vesicles (pH 6.0) from adult (()), 14-day-
old (@), 21-day-old (M) and 28-day-old

% (.) rats were incubated with the substrate
mixture (pH 7.5) containing 0.3125mM

0 1 2 et e [“CITEA (final 0.25mM).
MINUTES

BTy M OHRBUCRFRETIE HERL &% USRS B0 Ly iR
#i:%(overshoot E) DD SN 5, 14 HBEOWIL S v M S B L 7RI 81/ N\
IKHWNTH, TEA B AAIT HERIC & » TR X 41, overshoot B NEZE X h

w

N

UPTAKE (nmol/mg protein)
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770 LU #IHAEL D A A3 EE K& U overshoot D B — 7 {HIZRET v Mo L
roRl BN E EANENSDTH - 7o BT v PRI v b oRBIL
R-F-RRE/NETD 30 3D TEATLD AA, OB ALDFEEICIEIKE 7S
EABFED SN M-Il EMS, BNEOHNERBIMBTRIBETHLLEEZ S
Nns,

Fig. II-3 Concentration dependence
of TEA uptake. Membrane vesicles

(pH 6.0) from adult (()) and 14-day-old

(@) rats werc incubated with the substrate

mixture (pH 7.5) containing various
concentrations of [**C]TEA.

UPTAKE (nmol/mg protein/10 sec)
N

[V

0 0.15 1l 1.‘5
TEA (mM)

Fig. III-3 (ZK#T v M RUTET v M SRE U 7Rl 8B/ ME~D TEA 1LY
AHDBERGEHICDOWOTHRET LR AR LI, TEA ORE%: 0.0625mM 7 5
2mM F TEALX B, A& HARFE T T TEA OWIHII D :AAEEE = RlE Lo &
A, ML DICERETHRNBENIEAD Shic, REUT K - TIHEER RN Fik
T 21T RIS A —F2EH LT

V= Vmax|S])/(Km+[S])+Kd[S]

VSO O AR, [SHEEE OB, Vmax (3% R % /9" % ROARHE IR L
Km (3343 ZEH. Kd (ZIHFEOTEEORE ERT, BT v MIkIT 5
Km, Vmax |ZZFHh £, 0.14mM, 14.6 nmol/mg protein/min T&H - 7z, WFZ v M
BOWTHEET v b ERK B —DOHERDOFENRREI N, £0D Km, Vmax (3£
nZh. 0.13mM, 7.01 nmol/mg protein/min T& . BT v b & H~ Km flid[E#
FELEHY, Vmax HIHENBDTH > 720 H-THIALT v P TR T v b EHA
HHHFF Rk ROXEFNHLRARETH 208 BAKROERIENbDESE
Zohb, KAz v NRUHHA T v b TERLH, 6.44, 5.08 nmol/mg
protein/min/mM & Z D 2{3/hE { . TEA OIEFFRILBE BRI T » b EHFL
Ty NTREBETH S I LRSI,
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S v NRUHAT v MIB T S5E A FA il RO AE EME 2K g
1. TEARDRAAICRIZ T2 DFHEAF A » ORBITOVTRET L

N

) o
§ ogar A ) B ® Fig. llI4  Effect of various
e . {1 £ organic cations on TEA uptake.
Sr c )
-% . '@ Membrane vesicles (pH 6.0) from adult
2 - | 2 (A) and l4-day-old (B) rats were
2 17 2 incubated with the substrate mixture
3 . 1053 (H 7.5) containing 0.3125mM
EO.S’ E [“CJTEA (final 0.25mM) and
% chJ 0.625mM various organic cations (final
-3 ] 0 £ 05mM).
o . ) . o
= D, %, %, % %9, R, %8, % % %%, =
%/ Qf}} R, ¥ B, % ) %/ @/}) % Cb/ By G
7 @, ’)$ 97 % %4 % /79 4’/ <.
%%, 7%, RN
%, % G, Y, i, % Oy
%, 0 2 %, 0,
P Koy % CNCT
% % % %

Fig. -4 |24 ) & H'ABREE T BT v PROHIT v M SRS Uk
BUMEND TEARD AAIZRIZTHEA DFEBA F A OHEHRER LI MfF L
b TEA MDA Aid cimetidine TH &8 FES . LIF. N-acetylprocainamide |
procainamide, FE{Ei; TEA. N'-methylnicotinamide DN TH -7z, T, TNTEHND
HBAFA LS TEARDAAHEOREII BT v NEWHAT v POWBHT
RRETH -7, - THRAT vy PRUMA T v MIBI3HMA F A L BiEHRO
AEABIELE —Ths LHEEINS,

CHhoDERN G, WHT v FOBFRTBREICH BT v b ERROEE R
BHMEE RS HEBRAF A VEBERNEETSH T EL LK LEDEREMEIK
BTy FODDEENTERNI EVH SN EL - T,

20 R BB F A L ESTEE DAL
BRERAZE D AHA F 4 VBREEH ORI DV TKRETT 5 1o b & HARLE

AT 2 DORABOMWIT v Mo FABLU 7-BI BB/ Na~D TEA DEL Y 1A A %
E L7,
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o
1]
2 Fig. [II-5 Relationship between age
E 3 Y A S o and TEA transport. Membrane
% vesicles (pH 6.0) from rats of various ages
3, were incubated with the substrate mixture
£ (pH 7.5) containing 0.3125mM [“C]TEA
£ (final 0.25mM).
wr
X
<
-
o
=) . . b

14 21 28 Adult

DAYS

Fig. III-5 (25 v b D A & KRED OB U IR B/ E~D TEA DYDY
ABEEEIZDNTR U, TEA OFIHEL O AL EE L 14 BT S v bk
S0%TH B, KEICHNERL, 28 HEBETHRET v FOMEICET S I N oh
ETL o712,

WES v MIBWTHRAFA VHEREEMEVER O -2 & UTHREATS
3 HABDOEEEEDENEZL SND L ZTHRHAT v N RUHIT v ORI F&
Bz 3513 B HARLDH ST DU T, Acridine orange # YL L% AL T B %
FFoteo FDER BT v ORI TFREENT 5 HARLTHAEE(Z 0.04210.002
sec!'THDEDIZXF L. WHET v b TiZ0.026+£0.001 sec’ TH Y, WHZ v Dkl 1
GEANT 5 HARDOBRIIEES v PEENTHLULABNBDEEZ ST

Trans-stimulation %J5%i3dH 5 HENF v ) Y—EEI N HHEITHEBNICA SN
BZHBTHO. KHAT v b ORI FEBETIL pH7.5~8.5 DT VA Y HEBUTE T,
TEA [+ DB EEAZ#IC & V) trans-stimulation ZhRAMEZ 5 Z SN TS, T8
bH. NERICIERERS D TEA 2 A Ui 4a ., /NMast O [“CITEA & D HEAR AN
Z D [“CITEA DEL Y AAMEE XN 5,

Fig. llI-6 TEA-TEA exchange in

= brush-border membrane vesicles
81.5* from adult and 14-day-old rats.
o Membrane vesicles (pH 8.0) from adult
E )
S 1} N (O) and 14-day-old (@) rats preloaded
= with 2.5mM TEA were incubated with the
L . -
X 3 substrate mixture (pH 8.0) containing
!50'5 &L (1cTEA 14
e 0.278mM [“C]TEA (final 0.25mM).
3

0 s A II ’L 1

05 minuTes ! o0
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Fig. 111-6 2N M SIS & 912, WEL T v MW TH trans-stimulation 2R AVEIEE
xht-h. TEARDABIZREAT v P EERTENBDTH -7, #->T, WILZ
v MZBWTHBS F4 Bk EMEOOIXEREN ThH 5 H ARLDHKEE D
ZALIZE B bDOTIEIL L . HRAF A VEEERDEMNEEAT v b EHATERN
WEBEZOHND

%1 ETIIRES v MO SRE LRI BB/ R DT IV a— )V ES
HREREt Ay FRIEBE. HARDOERIEBEZINS I 2R LI, KETIR
BTy MOORBUARFRETIIRIAT v PO HOD EHABREENF IS
b oF HARHARD UABEL TV, ZHIEMAT v b EBRFET v b
IZBWTIHEEBDSRL > TS EEL o b, BT v POBERFEETIE
B y MEHN KR T 7 F N VRKRRT 7 FONTY ) —IVT I /D
GEMEL KRR 7 FONAY v, RRT 7 FIONT ) —ILOEERIEHND
EHEISNTNBY 8-> THET v b EKES v b TIRIRIFEIENEE O R
15D HOBBREDOEMANR Y VN TIa—VEANEEEITRLE L
EZohb,

BB OEB NS v FEWILT v MBI BERAF A VEATEEDE
WO -RTHBZ EERHERT DD 14 BBOWILT v b o FRE U7kl
M 4% 11 = & [F&E1Z cholesteryl hemisuccinate (0.05mg CHS/mg BBMV) TALEE Ui
BEAE FXH. TEA lUDAAREZRE L, TORE. AmE HAREFELETTOD
TEA O#IRAE D AAEE X, T~ b o—JUBETIL 1.27120.05 nmol/mg protein/10sec
TH - 71Dz L. CHS MLERETIE 1.40£0.05 nmol/mg protein/10sec & A L7z,

F7:. TEARD AADBEKEHOBRIN S, WELT v b o RE U Ichl-FgfE
INETIZE# S » DD EH~ Km EIZFREE THSHH Vmax EHME L (Fig.
-3), CHIZBES v b SFB U IR FRENUIR Y DTNV a— Ve dF S
HRIRENE ERASIE L XORRER CMmER LTV (Fig. I-5),

CNSDHRNS, WIS v FORTBETIIRET v b & ENTRREELS
W HFEBA F A VR EEMME - BRIV EREBIEIME T T 5 ICHERA T
X UEEERII ERT A DO LRI NI,
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-3 &%

INFUZERA E N THRENRIE DT TR Br OAEBBENRL-TED.

T FDOBIERFEB ITHEVENLT B, - ThANRIZH U, BITKANDE B & %K
BEOATHIELIEE RV E X, EYMFAREMES IRV FFTH -7,
HBNIEITBRENSNCHEWEANRBLP TN EENRI S0, /©NE~ND
BYREIIRA BRI S ch O EEIN S, L L. hRICEIT 5 EY
BhREEM, EHFNLBRFTEIHPFVRINTEST. TOLDES /DRI
[Therapeutic Orphan (73 DIMIR) | EFFEN TN, EFIZED . NRIZEITS
EKMBNREIZ DN TDORPIHEA T X,

INRIZE 1) 5 BHFEDRET D & L ARERIATE S A E R TIIRA DK 20%T
HO. EKEITHEO ERU 24 ETITIT 100%IET 5 Z ENRFINTNE, R
HE TOEMFUWEEIZDONTIR, ToA U HEY TR INTE Y, HAEEETIE
SBEDVME S BREICHEWNERTE 2 &, FIEERORE L LT =4 Y HEYD
Rl BT K 0 2 WAEED LA MMRE XN D 2 EDY, in vivo U BUEERHIE |
BREYHE ARV HEICL > THOMIZINTNEM, 1 F 54 UHEMIZ O
Tb. BREYR ZBOWCREMNEINTED, HAEERD A XOBTIIREY A
~NDEBAFA VOWM Y AAHIEL BREICHEOERTHIE, LHOLED EAR/ NS
— T A U HEYOBELRENEIE, ToA U HEY LRSS OREICK
Lkie LR ORESRIAD SN NI ERHOSMIINTNHBM,

B RE 2B B EY O IE MR, EREAR FREOME DRI S -
SOEENT BHEBIEOEE TH S0, A FA L HEY O 58 D FEH1 %)
Bizdicid, TELUTHEBTO®EE KB LTS EEX o3 BRET N %R
WB BT TR MFBEANT DEBIC OV TE LAV TORS SN E
Ahb, FIT. AETREXOABDS v MO SR FEBU/NaZRB L. GHH
FA VHREITOW TR ZTU. X S ICHEENE SRKET S OBEICONWT HF
BAEMA T,

BTy b ERNEAS v N TREIFBOVRFEETH D HB S BUNEDOK;
BIFEAMETEERDIEZ S b, T TET, WIAT v M SHAR U B/MID
BIZOWTHRE L& 2 A, RIFBREORERFZEOHERIHE RE IR — P&~
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BUNAT 17 FELLE SRS » h ERBC ER U TH D I iEMO R EREE D
WAERE I E ¢ 1B SN BUMNEORBBIEIRH BN D AR E N, Fo. WAL
Sy b S EBU7RI TREORTIPEE ., RS v b EENEN SO TH -7,
95 kA HHEE LRI TR B AR FA vk BT v kSRS
S & HUARRIC & D (@ S, overshoot B HEIEK X iz, F7o. bl TEA %
T RMEICERLTH {2810 &0 /MNEA O[CITEA DY AHH LRSS
trans-stimulation Z1E & WILT v Mo FEL S N BITRBTRY Shiz, TEAK
D ABDREELEED & KT Km HRHILS v b, B » FOmHEH SHEL
e RUNETRRETS D & 7o 2 OHMA F4 12k 5 TEA BROMEORER,
BELS o b ERES v NOTRTREED LD TH »720 HOOREN S, WL
5.y FOBRITFEEIC KIS v b ERGOEEREE. BRERT H/AHY
FoA A RDEAET B o LR E NI, UL, BT v b S@ ol T
SRUMNITEREERS v b & H~, TEARDASOYBEEIK L D AS OB
R & b7 Vmax fll HIEL b D TH - 72, TEAB D AL OHIYLELEL, 14 B
BOWIS v FTREHT & F O S0%TH B D, BRI EF L, 28 BB TH
#5 .y FOMICE LI, B> THAS v FOBRITREICET D HARAF4
HEROEE (. KB ERT 5 2 EAH S E 5 1o

FARTERISNET L /) BRbHRE I EAREE BT 7 3/ BOH
WIRAED L5 & D WSRT B EEZ SHTU S, Medow SOVOIREICLBT 3
) B ERILEEDEALIZ OV TRUMER A B TRE A A TV, #5134 O
REBBOS v FOBH O RITFEE/NaEHEE L proline DY ABZEHE L1 &
=% BEICHEL proline DI Y ABH EFT B I EABELTND, Ei, WLS
o P ORIT-REREEIIRRS v FObDERNTH S REICHMETE 5 2 &,
R IR S BB PEDIE FA¢ proline DBFREIEHD LR E X CHIET S EbR L
T3,

. Nat) U EHEREROERIWILS v ORI TRETE . REICHEME
F 32 EAMRESNTNEI, F7c, S v SR LRI FRBICAR Y
DIVT VA= VAR U E ER S 7cA . Nav) VL RETEE k5
T3 EBHMEINTED, > T Na/Y) b liE R I BRI & & 1C
WETEHD B EE L SN, ZORDBERBIEAE WIS v P CIRERERLE
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WD, REICEOBRIRB HEAME T 510 - THIEEHAME T35 LRI T
% i)

W TR E B WA F74 %R OMAERIISE 1, 8 1 560
ZREN S BREIHENE O & F K L BNTRRRB AR & FITHEE AN
WS EMNBSMIENT, £ DIBBERICHE D R FREBGREIEOIE Tl X b #ATR
HAEE I N, AR FA R EAT S EHETES, UL UBRKEIMHELISMC
bEZLDETHILT v P EKRT v FTIHEODH D IRRISHEI TR F A Vi
EIEHEALD & O FHEBEIC OV TREL KDL ELEDNSD,
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LLE. E#i3 S EiThi ) BB & B4 F 4 RO B s HIE BRI BE
TEHEEFTO. RO & D BfRER T

wm1E  RITRBOREME LRICL AR T4 L EEOKE)

MBI RS FA L RETEIC RIS ROV TR 70, Bl
BLEEAEESTLI—VEER O, I TRERCUEER/NIZET S
tetracthylammonium (TEA)#i% DZE BN DV TR AT - 7co NV PILT IV I —IVIT
X0 R @R CER @ 1,6-diphenyl-1,3,5-hexatriene (DPH)DARILEL AR T L
BB S R B O E DR X N BRI/ N~ D TEA DD AB NV Y
LTI a—INZ & - TEREKEMICHES N, £01C, 13 183mM TH 7. 7%
)=l NFH ) — b F 7 5 ) — LD TIOEE b RERFNTS TEA #nii S
XN, FORIXIA Y ) = NFY S~ T ) —IVDIRTH - 72,

F7-. RIF@ME+H O DPH ORILE & TEA DD AHITIZ RO D o 17,

5 MERNEAD TEAR D AHINR Y DV T IV 3 —IVDREEZITIEN -1,
THODERNS. MTBEICE TR, BREHS LAT 212> TEBRAFA
VHIETEHDME T A EHON LT 5 T

Wl F-& 18/ M~ choline & TF glucose DEL Y AH SNV INTIVIA=IUZL-T
BEEENICAEIN, 20 ICI3FNEh 374mM, 243mM TH - 7co NI
P A= & BHEMENEORS . BHAFA v #iER, glucose HikR .

choline i RDIETH b . SN SHE RO T TRIAERA FA vk RBERE L
AOHBERLZIIRTNI EMNREIN,

BIE RFREOKBME FICL2EHMAF A+ LV BEDKH
VAT O—JUIEREE KT 5 BB TH D BREEBHOREIIKRES

HEARI- LTS, IVATFO—IVDILTRTFIVEKTHS cholesteryl hemisuccinate
(CHS) A 4@ &K+ TR T8E/Na% 37°CT LA v F 2 RX—bhLET A,
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BFgEFoarzFo—/LagidEml, Jhicf DPH OREED L7, 4
b bEGEHOE TIEEIN, e DFED CHS TR Uk FEE/a
~AD TEAR D AAAERIE LI &2 A HEEEIC TEATRD AU 72, TEA
A& & CHS JUHE U 72 RI 788 @ DPH DR EE & I BUOHEBNRS o7,
CHODERDI S, RITFBEOREIMDE TS, BBA F A4 L ESETEED L
TEHEIENHSNEL 5T,

EIE ERISEELCLIERYFA VEEORE - REORE

YT IAEE EFE OBIEMIC DOV THITT 572, WHAT v PRUBAT v bO
B S B U BRI BBHC B A A A 7 A4 s RO it
I DNTHBIRE AT - 7oo Atk 14 BIOWAT v M oRB U7kl IR HT
® DPH ORMEIIHET v bHSDEDEHNTIEL . WHT v b DR [-RET
BPHARES v LD DB EAUREI NI 14 ABOWILT v o SR U7k
TR/ HB T S TEA OB D AAIEREN /1 TdH Z¥E & H AR L7
—BD D iRE% (overshoot BB X & /L A HRMPE LM T v P2 S
DHDER—TH-7ce LU TEAR D AAHDHFLEEZHT v b LA 141
BOWAT v M TREL . BHAF A VEREERRIRNC LR nic, WikiEt
EREICENER U, 28 A THRS v hOMEIZEL, ThHDHERD S MiFL
Sy FOBRITFEERICKRS v b ERROREERFOERAY FA L HERL Y
FTEZE. L LEDRBEMHIIRET v b ERNTERSKEISHOEATS S
& BB DK T OEEENE LRO—KRTHS WM EL T

PLE. ZHIIBEE D O B U RN E B TRIRE BN X S AT8
H F o L EEEROHEIT OV TR 2T, BB LRI X - THIEE D
BT 52 &, SICEABHEOBETICL > THREEEN ERTH I & KEIZHSD
REEE DK T O BEEN EAOERD—DTHE I EEHSMILIL, THhod
o4t B 3 B PR AN R A A U 2o A A o PSRk O AR FR N i REA B A 75 WG
BT OWTRHAED S L THRARERNARETVBLbDOLEEX 5,
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Kb DICEEA. FPTFRICE U TRIGHRE S 50158, MR h 0 £ U
K¥ % BHRIROCIOVEEGIHBELZRLE T, £, B4 OFRITHE
ELAREER I, SEBAE B TFEEHER. LERY RFBAHRICHE
HELUET, IoI0, HA2 OHRBEHEBIE &8 7o R F R FHA B R B K H &
DHEHR -FICHRBHBLET,
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KB DER

EIE EROL

[I-1] &

[*C]tetracthylammonium (0.19GBg/mmol), p-[*“CJaminohippurate (1.5-1.6GBg/mmol)
I2 Du Pont-New England Nuclear $£® $ @, [*H]choline (3.18TBg/mmol), [*H]p-glucose
(222GBg/mmol), [*“Clo-ketoglutarate (2.1Gbg/mmol){x Amersham International £+ $ D
Percoll (3 % 1.129g/ml){Z Pharmacia t+® & . 1,6-diphenyl-1,3,5-hexatriene (DPH) (X
Molecular Probes £+®M $ M. carbonyl cyanide p-trifluoromethoxyphenylhydrazone (FCCP)
I3 Fluka AG. Acridine orange {3 Merck #tD & D, N )7 IvaA—)b, 745 ) —Ib,
NFY ) — N, A2 % ) — )b tetracthylammonium | cimetidine |
tris(hydroxymethyl)aminomethane (Tris), 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
(HEPES). 2-(N-morpholino)ethanesulfonic acid (Mes)iz +# 54 7 X 7tLDH D, £D
f D A T R an & U o

[1-2] Rl-F-& M/ NaD S

Ohoka &M HHAIHE - THB U 72,

{ATE 200-230g > Wistar 5 » +(7-8 PL)% pentobarbital (40mg/kg) TRRE% B
BL. AT UL kS FARAEER A (300mM mannitol, SmM EGTA,
12mM Tris-HCL, pH 7.1) T#E#H LMK A K { o T OBRIERZTXTACTIT Do B
B4 U7-1%. Stadie-Riggs microtome TE X#) 0.3mm OB EYI 2 EKT 5. B
BHEGIE OREEAHIE U, 9 2HOME AR ER A % N2 Waring blender (1 445
)T 2 43R, 18000rpm THEVFA XT3, HKT 2 fEHRL, MgClL, % 10mM
L1 B X5 ITnA . 15 AR/ Lok, 1900g T 15 & L4 8T 5 (L
B 1B3), Lg% 24000g T30 HplE 0 U (B 2BRE). BRI 10EHO 12 54
BIF 4B A% A (150mM mannitol, 2.5mM EGTA, 6mM Tris-HCl, pH 7.1)% 12 T
glass/Teflon Potter sk & ¥ A #'— T 1000rpm, 10 [+ € Y+ 1 X9 5, FHE. MgCl,
% 10mM L7583 &5 I1TiA . 15 S RER B Uictk, 1900g T 15 53 & 05
W45 (PR3 B3, L% 24000g T30 HRIE G L (i 4 BRE). TLERIC 20 4%
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M OHT 1 A% 928 B E A (100mM mannitol, 10mM HEPES-KOH, pH 7.5)% 7c %
WM AAERFAEZEEXR B (100mM mannitol, 10mM Mes-KOH, pH 6.0)% 1z T
glass/Teflon Potter 7k 2% A #'—"T 1000rpm, 10 [B]:KE ¥F 1 AL, 24000g T 30
SREEOSET S (LS BR)L.BONIBRICND AL KR MREER A L/2TB
AVEMA. E4E 04x19mm)EDIFITIZAF v 7 VY Y OTHE L. BT
BiE s & U TRV

[1-3] QRN D F S
Inui &8 DHEIZHE > THRE LI
1A 200-230g D Wistar it = » b (15 PL)% pentobarbital (40mg/kg) T R EL1% B B
L. %A1 < il Uy okiG RS A& @& B (250mM sucrose, ImM EDTA, 10mM
Tris-HCI, pH 7.5) T#e# UMK A KR { o UTFOBRIELTNTACTIT D #EERE
L 7. Stadie-Riggs microtome T2 X #) 0.3mm O FKEYI T Z2(ERT 5. BREY]
FoBERANEL. S EAOHARMBEER B £MA Dounce KE IF A4 —
(Wheaton £t Type ByTHE P+ A XF 5, REIR— MEELL, 24008 (22 LK
i X, EEAERT 5, COBRFEEISIC2EED R LB QLR 1-3 BRE).
|7 % 2400g T 15 FRE 8 5, Bl & oB S (FEE ; itk 4 BB %
JRAI L 20500g T 20 SR8 5 (B S BRI, thik LIEES (FIEER ; Thkk 6
B 55) % 38 B A B B (C MR U glass/Teflon Potter 7€ 24 #'— T 1000rpm, 10
[mhRE D+ XU HBEES & 5, HEBE T Percoll % 10%(v/v) &E785 & 512N
Z.. 48000g T 30 23RO U 7o, 28 30ml @ EiED S 8ml (fraction 1), Sml
(fraction 2, UEMEE S A BE AR T T 7 ¥ a3 % —F — (HILEWEr, DGF-U)TH
B4 %, Fraction 2 % FABIFEEMHK B THIM L. Percoll ZErI59 5 728HiC 100000g
T 120 FRIELSEET 5 (B 8 BE), BICHLDAS FRER A ZMA T
glass/Teflon Potter 7= € 3+ A 4 — T 1000rpm, 10 [A]:kE€ Y+ 4 X L. 100000g T 60
AME ST S (EE9IRBRE)BoNERICI Y AAEBRARER A X2V EM
A, {EE 04x19mm)EDIF TS XF w7 ) v IOTRE L. MEEES &L
THW,
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[[-4] BB DRIE

BEAFEENPE ILE KRR T O D DPH OEYEREEIC & O 77l L 7>, DPH 1%
tetrahydrofuran {2 2mM &785% K ICiEME L. ) VEEEREABE AR (PBS)T 2000
BECFIRT 5, B AY—F—FHNT 2EHLL LB # U tetrahydrofuran % f#
FXH5, MTF@B/NE (300ug protein) iz, DPH (E##EE luM) & 37°C, 30
S v F aR— T B, R ESE Lo RE R (BERER, RF-5000) %
FAU, 25°C Tl 360nm, #itif 430nm & UC DPH OEEANET 5. i)
IR IEAR D A EED x, BRI O fEN y ORFOFOLEEE || L& T &
T D DPH O #EAREEP) RRATIH RS NS,

P=(Ip,-Glyg) /(oo +GTis)) (G =1y / L)

[I-5] WD AAERE

0 AAEE TR/ NEEZ RS U2y B RS EBEIC X DT> 7,

B & UTHaE HAREAE T TORIFBE/NIND TEA DR D AAKBRDF ik
IZDWTRT . MY AAHER FEER B IJBE U7k 78I/ 5 CRR SRz
B U7- KCl %Nz, KCl 4 100mM & LT 25C, 1 KFflfE U Pk d 5, K
INE R & G 20pl 12 0.3125mM [“CIJTEA % &L HHE A (100mM KCl, 100mM
mannitol, 10mM HEPES-KOH, pH 7.5) 80ul 212 25°CTC -EHR« v F 2 X— b
T5, prElMo%., Kig UGS LR (150mM KCl, 0.1mM HgCL, 20mM
HEPES-Tris, pH 7.5) 1ml %N X T/t 12 1k X 1. E H i< Millipore filter (Type HAWP,
pore size 0.45um, [E£% 2.5cm) TG RB L. & SIKERIGE LK Sml THHT 5o
% filter |[CE I N BETERERIKY v FL—2 3 v AD 5 —TRE LB/
KNADE D ASLBEEH U, Jh EEFICBU/NMasER 20ul (K RIGE IEE
1ml ZINZ 7o B EIR AN A . E BICR5 1B, JEE U TRIE U 7o ilia JEde 52
EREEE U THIEETT -7

(a) Tetraethylammonium DHL V) ;A A

H* G EeIERA T TORI @/ a~D TEA DR D AAiE, 100mM KCl, 100mM
mannitol, 10mM HEPES-KOH & & #k (pH 7.5)12 %4 U 72 5/ iE 20ul ~ 2mM [“CJTEA
A& HEErH (100mM KCl, 100mM mannitol, 10mM HEPES-KOH, pH 7.5) 20ul %
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MATA vFaR— L. WOAAEERT U

RERE/NE~D TEA DILD A& (. 100mM KCl, 100mM mannitol, 10mM HEPES-
KOH & @i#(pH 7.5)1 W88 U 7 MU/ M 20ul ~ 0.25mM [“CITEA 2 3L EHE
¥ (100mM KCl, 100mM mannitol, 10mM HEPES-KOH, pH 7.5) 20ul 2MATA V¥
2R—hL. RWORABEEREE LI

(b) Trans-stimulation %5

100mM KCl, 100mM mannitol, 10mM HEPES-KOH & @i#k(pH 8.0)1Z Mk U 7chl+
@i\ 2.5mM D FERERE TEA % 25°CT 1 BRRIART L7c @ 20ul (2, 0.278mM
[“CJTEA % & ¢ #/E7# (100mM KCl, 100mM mannitol, 10mM HEPES-KOH, pH 8.0)
180ul ZMZTA vF2X— L. MORABEERH LI

©) Ny IITINA— VDR al#H

Ny UNT IV — VBRI D A A KB B ER B ICHE UICRFREY N
EARY DT —)L% 20mM &85 &S ISMA 25CTS A v FaX— 1T
%, Z0D%. 40 fEEOIEE D AHERARER B %A 24000g T 30 50
S5, BonicttBICI D AAERFEER BELENA, EHE 04 x 19
mm)A O TS RF w7 V) v U TERE L. X 512 40 (EEDHLD A S KB EE
B A2 24000g T 30 S RE 0T B, 18 S 7 tbBICEL D A S KB AR ER
B AL EMA. EHE 04x19mm)EDFHTIAF v 7)) v IOTRELILHD
AHONT. WO RABEREFT o1, 32 O —IVBRR Y ONTIA—IVEFTER
WA O TRIBRICEBRIEZTT - 7,

(d) Choline DKL V) ;A A

INKE P D RSB % T K X 72 %tk T D choline HL D ;A A EL D 3A A K BR F AR
WA |CHE L. 100mM K gluconate % 7 U 7ol & /R 20ul ~, 55.6uM
[*H]choline %43, E/E 78 (100mM Na gluconate, 100mM mannitol, 7uM valinomycin,
10mM HEPES-KOH, pH 7.5) 180pl 212 TA »F 2 X— L. MO RAAHEZHEH L
y

BEMNEE LR CRETORDAA IR, EEAMKF O Na gluconate % K
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gluconate (TZ % . B/NARAD K gfeEs—EE L TIT- 7

(e) Glucose DL 1) 1A &

Wa X Na gRefEfE F T glucose DHL Y 1A A(E, 300mM mannitol, 10mM HEPES-
KOH & &i#(pH 7.5)1= i U 7Rl 788/ i 20ul ~,0.1mM [*H]p-glucose % & {54k
B rA# (200mM NaCl, 100mM mannitol, 10mM HEPES-KOH, pH 7.5) 200l A TA
vFLR— L, MY RABEEEH Ui, RISELE#RE LT 150mM NaCl, 20mM
HEPES-Tris (pH 7.5)% fl <,

Na* QB IEFAE T TO glucose DELY ;A A B D A S KB AR A IJHE L.
100mM NaCl % &5 U7z RIF& /e 20ul ~, 0.1mM [*H]p-glucose % & T A H 5 #
(100mM NaCl, 100mM mannitol, 10mM HEPES-KOH, pH 7.5) 20ul #MNMATA V¥ 2
R—hrUL, BOABEEEH LTS

(f) p-Aminohippurate DAY V) 1A A

P & Na* B fEE T TOMERE/Na~ D p-aminohippurate (PAH)DHL ) 1A A 13
B D AR EBRFIEER A [BA L. 100mM KCl 2 A7 U7 AR/ M 20ul ~,
0.11mM [“C]PAH % &5 75# (100mM NaCl, 100mM mannitol, 10mM HEPES-
KOH, pH 7.5) 180ul /X TA v F 2 X— b L, BDABEEZR K LT,

WX DA ILE VBRAREE FTO PAH DR D AAIL D AL KB FEER A
I8 L. 2.5mM glutarate K ¢f 100mM KCl & & 7if U 7o /)M 20ul 0.11mM
[“CIPAH % &4 BB 7K (100mM KCl, 100mM mannitol, 10mM HEPES-KOH, pH
7.5) 180l AMNATA v FaX— L, MOAAEEZR K LI

(g) a-Ketoglutarate DHL V) 1A A

P X Na*&FIEAE T TOMER/NMEAD a-ketoglutarate DEL D :AA (X I D A S
s R EIE A 116 U 7o RS/ 20ul . 0.2mM [*C] a-ketoglutarate %5
B 7#E (100mM NaCl, 100mM mannitol, 10mM HEPES-KOH, pH 7.5) 20ul /12 TA
vEFaR— ML, BMORAAEEZREH LIS
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[1-6] H'QELRIE L
B NaR AN D HGBLORIEIL, Acridine orange % U o BIEHIEEIC K D HIE L
720590 By A% 5 B AR A B(H 6.0)1 i L 72 B F-R2BL/IVKL S0ul (300ug
protein)% 6uM Acridine orange % &7 3ml D#EE# (100mM KCl, 100mM mannitol,
10mM HEPES-KOH, pH 7.5)ICH T 5, HIEIEEE (EEREERT. RF-5000)% HL >,
25°C TR E 493nm, d1EEH 530nm & T Acridine orange D #t 2 {bA iEEL 1)
iZaek L,

[1-7] BREERE

y-globulin % fE#EHH & |, Bio-Rad Protein Assay Kit % | T Bradford 7:("9Z &
DERLI
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FlE RO

[1I-1] AE
Cholesteryl hemisuccinate (CHS)& UM [f#E 7V 7 2~ (BSA)L Sigma t-D D,
polyvinylpyrrolidone (PVP){Z F+ 4 5 A4 T X 7D b DA HlU 72,

(1-2] R&E/NEDa L X7 o—)ViLE

FEIEEBROW [1-2] & U FETHRE L, B0 A EBRFBRER A [T
UzRI g/ N axx sy ) — Vs UIcFrE&D CHS KU 3.5% PVP, 1% BSA
A& PBS ucinz. HE#ELENS 37CT 1A v F 2 X— b3 5, KiGLK
W0 AAERFAEER A X3 B 2N TRIGZEELE L. 24000g T 30 43 &E.0450 B
T3, BoN BRI D AAERFABRER A XIEB E2VEMA . E4E (0.4x19
mm)4ADOFtc LI RF v 7 V) v UTRE L.X 612 40 {ZEDOILD A A IR ERK %
Az 24000g T 30 53R AT 5, 15 SN BT 0 A A EBR R ER A XU
B A/VEMA . EstEr 0.4x19mm)ADIFTIRF v 7Y v OTHELIZHD
% CHS LI U/cfE/ha & U7z,

(@ AL XTFo—J)LEEDHIE
aVZRFu—J)VEF XA M7 O— FBEHETE)AHNT.IVATO-IVILAT

5—+¥ - AVAFO—FF T —BHICLDRE LI,

[II-3] B D AAEELE
w1 BEBROE [I5] I8 LIcAEICEDIT- 1,
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I E KBROL

[MI-1] &%
Procainamide, N-acetylprocainamide (% Sigma #® & . N'-methylnicotinamide (I

Aldrich D & D% V2,

[U1-2] B R/ MaoRE
Wistar ZHTL S v . 14 BIHUKE 18-23g), 21 H(IAE 35-40g), 28 AM(AR
60-70g)%% 20 P I KE T » b 8 EEB(ATE 240-260g)5 P % pentobarbital (40mg/kg) T
FRER B Uy IR 2930 < UL KRB @R A T LI ERR < .
WROERE LR, BEERENEL, 9 AORRMBEER A ZNZ Waring
blender T 2 43 ], 18000rpm THE VF 4 XG5, LIEDERIFILE | ERBROE[1-2]
CRRB U AERIC K DITO, RIFREBUMeERE L7,

[I1-3] R F-RRR. R ERRE R B R FR 75 P D T E

@ TIVAHYHERZXT 74 —+F (EC3.1.3.1.)

18mM p-nitrophenyl phosphate %47 0.5ml D FE A< 100ul DFAKEHE A 37C
T15 A vF 2_—+F 3, 0.6N D NaOH 7k 2.5ml 2 NA TRIGEEIE L
%, 3000rpm T 10 4}RsE. 04 8 L. LD 410nm (23515 5 BOLEE A HIE Lo

(b) 73 ) XRFF45—+¥ (EC3.4.11.2)

1.5mM leucine p-nitroanilide %4 ;2B 7s#E 2ml |2 100ul OFKHEMA . 37C, 15
DA v F 2 RX—1F B, 5% ZnSO, 2.5ml ZfNA TRIGEF 1 L7, 3000rpm T
10 4}RE.0 8 L. B 400nm (2365141 B RN ERIE LT,

(c) Na'/K*-ATPase (EC 3.6.1.3.)

3mM ATP A4 #E7AM 1ml (2 100ul ORKEZMZ . 37°CT 1S A v F 2N
— h3 %, 50% trichloroactic acid 0.1ml % fZ T IGA4E1E Uick, 1ml OZEKE
mZ . 3000rpm T 10 43 fis&.C5r 8 S 5, L& Iml {2 3ml & molybdate-H,SO, & 0.1ml
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O Fiske-Subbarow {24 12 25°C T 20 43Rl E L 7<%, 660nm |Z{51F 5 HOLE %
HIEd %, ouabain FELFTE FOME A S ouabain {#7F F TOME =2 L5l &, Na/K'-
ATPase {[EHE2EH L7,

[II-4] H Y IAAHFKERE
BIEEROE (5] ICZH LICHEIZLDIT- T,

() cis-inhibition %fj 5

RIF@ R M~ D TEAR D A A RT3 S BHEB A F4 » O EIE,100mM KCl,
100mM mannitol, 10mM Mes-KOH £Z7& # (pH 6.0)|Z % & U 7B/ 20ul ~
0.3125mM [“C]TEA K1¥ 0.625mM D H#AF 4 v 2 FLEE AR (100mM KC,
100mM mannitol, 10mM HEPES-KOH, pH 7.5) 80ul 2iZ TA v ¥ 2~—h L.

[“CITEA DI Y AAHEEEH LT,
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