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WS T 60ml FEEE & KZDuv, U UNile CRGH#IE : EMlEE0R
05— luym &R TH L, MMIKH O IL K7 Kl iK% 8 5 byl (1
ML) ofIcRR A A ME2TEY, AL B s+ orBOMELZY
AL EnTE3'Y, MioAMBES EIC Z oK MEKICFET 5K
HUICHMEMRKBRCRSHWTH Y, BEHIKP O serotonin'® ', prostagra-
ndin'®’, angiotensin'®’,bradikinin'™’ Z£&'% ' fHoRECcELEI NI
FlhEPpELEY, B2 EREHPDE 2RO TRBEOS 5CRBT S LN
TE3, F-MEHARALBLASCITES Lo, Mokt PeE 2 oW
4429 ¢ 40 histamine, prostagrandin, SRS-A (slow-reacting substance
of anaphylaxis), kallikrein M E?*V 2T % Z EiC L9, EHEEFEME

WS LT V3, COBCEERBE2EATCHIHINOEDTHIFHEICHOVLT,
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B, 22T, AFREHLWTHHERERE2HBV T, &8 - Bt - rEx
¥, PtoRz 2 H e 0EPOMBITHCO L THRREL, ZoBITHEOR
L E W%

I — 1 dsmhlhAEvcids oo o

~-MEPORMEBITERMZ L9 FHICERH T 52010 in vitro EBHIL L

HubehnTind, CORBAHKICERET Z— b2, P22, 254
225260 ERSSEEEErT-29) s VAR B TN 609 bEREUNOF R EDH

fEFe2 N3 2o eimld, AEHES 2 VMRS LELTCBITIZ L6,

o]

in vivo RICHY 2RV A 2 R L R 21525 - L HSHET
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aHETH B,
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a)  @EBE (1 EER, WHERER)

b) WREX RIEER, @R

¢) @WK (Krebs-Ringer sol., BSA & Krebs-Ringer sol.,
& Krebs—Ringer sol., Polyethylene glycole 2
Krebs-Ringer sol., Whole blood)

d) Mgl BERS, BIFER, EEk)

e) 5% H R (carbogen gas, 5% C0» & air, air, oxygen gas)

NEoSkths,

a) @WEGE 1 HEROEG, @RETEYRE ORI % FEC G
TEBIenn, EBHHFHRINCIALHuWBRT WA, UL, BB
CHBHPEDRES FERBICET 2 ECICHBI2E T30 2 h 6, FEKO
VML OMBBITHE 2 KRBN T 2 CH @Sy, chicHl©, &5
ERTHERNOEDEHLZ L9 ERCKBRI ORI 2D TY, BEVONEH
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c) R : - Krebs-Ringer sol. BMIELHwehTwad, UL UM
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HE LTES FTFF RIS UDIELHVWOENT WS, LAL, TEAMI V&
Bt 7+ 749% BN 2ET3 el ncs v, plES
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Wy b Il & Krebs-Ringer sol. OFBEB %2, F 1o bide RGP E it
3.5% BSA & Krebs-Ringer sol. 2{EHL .

d) Al : TRV F-FROBES5L TV 2EPNYAHEES S VI KH
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AT ZE LSV CEPBRESNTLE Y, HAHL FTRERC
BLTHBoOBR#MzZEcws e, LOEBNRMFCEVBIERG2ERL
=

e) |EHR: Lo KE2EBE T -vIcl FonMERK 2T
HITERFTHIETHLRLY, BRKHRE OBE LY ER T 208852, T
ODLERMA AV 2GEIRVERETE air 301 1003 0. Z X2 HLwTH
Eim e OBfLRZO LY, UL, EREAAY 25000 THE
KBS L @ERE ol O LR FPE X023, Fig.] BZHBRGH 22 Huv T @ik
KBLTB - E SORBRBD ph 2R LIbDTH S, Air, 1005 0. %
MO E, Rl ol OFPhr i ERBES SNT-H, carbogen gas (95% 0, +
5% C02) 2EHUL 156, Wb BZo oninh -1, - 5% C0, + 95%
No ZRIVIBHC OB Z R L E-Eh 6, ERMA A4V 28508 Kk%2H
WHEE, 5% C02 & pH o r-nichBTHI EELOND, F @K ol
DEALI IS { A OB B >0 TR L R, pH 7.0 11t 8.0 °#
el iy, MEERMMAEL L, BH2ECHV ., FmEHFBMmML S0
SR, WE- T, BSICUE carbogen gas DFEHBREATH Y, Bk
Pl % 7.4 EHCHFF T 2 2 & AR gHE 2 RISBE-S - c B Th 2
tHEns,

82F
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Fig.1 Effect of Ventilation Gas on pH in Perfusate
@, carbogen gas; A, 95% No + 5% CO2: O, air: [, 100% 0-.
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@ik ph 7.4 fiCHETa o bc LMoL R VERICHIETES,
3) ERBHC LVYEEL LEBRE»GONS, 4) BERSKC L9 ERINK
Pkt 2 RESMIMI c X2, 5) WMIRER I B LW Lo T L ENNRERE
BeiEIsacenTcEs, 6) 1 HERK L > THEEIEORIFE S8 5 5F
Mo gTitET * 5,

C A6 OIEREREG % s c A T o MdE iR R R i1 s - 1o,

I — 2 FEPohiiFEisHE

Bt ik b L CEFRE EotslE» 5, T, EPEAFICEH2E
MTWHWB O Brown’ VPR HBOBEHMEDESMICERROCEMSIAZ L
6, KHEPHTESTELL CBEL TV EHERL 12, Anderson 639 XS
Mg EPoMBITHICH VW TERAL, BaH Lo L3 pka DL E
PohrRcERLSW 2 ®BEL TS, -J, Huang 5V AP V€
ZOLEGPORMBEGHIC DLW TREEL, CNSEPOMBITROLW It %
WELTWa. 12, Effros 6 HEES ol PIREROZNR LY LEL S
EHEMEMBCHES L TLB AR T LS, TS, FIARKA 4, 2
_:;.u ,‘a I.;ﬂﬁ:lj-l's-o‘ldi’ laﬁmﬁdﬁ.dﬁl’ ﬁ%‘l?-dS)t: E“'""G)lﬁﬂi'fﬁk:‘jt\f
b EnTns, Lrl, CH6HADZLWE, MAEDDHO e L TIT
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R L iR L,

I, WER Pz BB T3 oS Mt RERiE2 v T, #
iSO TR SN 522, L L, MdEs @87 2B 0%y
FiEcHT, REMCHEL RREELE L, Orton 5V B E B SEHRE
k9, pa 8.5 A LOBRHZFEDHSHI-BIILHVWLE2RELTVEIDAT
0, HoORE "V LEDB 2ORBITHCOVW T, RESNEFTZ2MATH 3

FOThd, 2 TEDONT G 2B T2 -oic, MEMESRE%L2iT0
W, PIEORE S SHEVORBITHCH L THERGL T, 2oEREB8SOR
ij&ij}x 7 1 FoAI

2—A iRt
ZFVoOMBEREHELH OIS TR0, BEEPOERHE, S OMEKE I
WTHRE U, Fig.2 & 0.20M OFERLZ2EfRL - 0, BHREPEDRTE
OEBEELZFELLLOTH S, ST EPIRBHBERIEICHEL L&,
O RIRBICBIT T2k —T 20, BEPOBEEN 2 — VI3 ET
BULTOEY, 2oMRRCEEPHcERARE P ZD SN, L LBk,
Ml GER I e A Y BIPRB S AT, FEREPCLEDRMED Y
METER VLI EN S, REHBEREDHSERE L9 2 AL oW, ¥
WA EODICEITL, WS EEG Lo RIS, £1-M
AT EPR LB L LER, SRES> SHEELLEDR ST oD -
WEEFL V2 RL L, - T, SR L 9BEEL LEYIREED T £
HEgETCEHERMLTVW 3 bOEEAoNE, 7, PHEPYTH S sulfanilamide
CEUEYTH S sulfisoxazole DRV AAHHSE LS En S, Fiit - BHEE
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Fig.2 Time Courses of Drug Clearance from Perfusate
Initial drug concentration in perfusate is 0.2mM.
@, sulfisoxazole; &, sulfanilamide; O, procainamide:
A, metoclopramide: @, quinine; <, diphenhydramine.



P L MR O SRS BITL S0 b0 LRSS, UL, & 1005
EPEEPP procainamide & quinine, metoclopramide, diphenhydramine i<
U THEENILS, F1- procainamide ethobromide (P.A.E.B.) % N-methyl- 2
nicotinamide chloride (N.M.N.Cl) TUlFEI_HMZ L, RO ERIEL2T
S, COREIEEMZFDOMBITERCIEYR cENS Y, MBITE
HERMEOAKC L-> TOARESNZIOTRAEL, HoHoOERIC LTl
WxnTwacte2RBLT S,

50t A

°le removal

2—B EYINEEOBE B 1 e
SV OB R RS O 1 5T 5 B IRIEH S5 U T 105 b bkat s Yty 2

logP.C.
Ulce Table 1 IcF Dl 50w = -5 L
kapil ARUOBEBD 6 OHEKE & OB L OBIRERL Fig.3 Relationship of % Removal from Perfusate(at 0.2mM) and

w

BE, BYNEEEL chloroform & HFRBMEELEFEH (pH 7.4) Mo RGBE TR Logarithm of Partition Coefficient (CHCl:/H20, pH7.4) of
Ut BRMEYOMER/ELES 20 ; 5 g R . i : Basie Drugs
, i lﬁﬂ&}&%-#ﬁ ARRIEER IR e T lfr‘“ #3845 ®, imipramine; W, alloclamide; <, diphenhydramine:

HEGRMWE 0.976 @<, AETH -1 (P.01), LAL, ISAM»EC . ®, quinine; A, metoclopramide; O, procainamide;
MK L ORGEOSVBYEEP O phenylbutazone WM~ DBITEI L o GERLEL R R R e Ds
s, FEEEZEPONERCREHOBESO LR L LERX 1S,

Table 1 Rate of Removal of Various Drugs from Perfusate by - &

the Lung Preparation in Vitro
4 e

Drug M. W. pKa % removal® P.C.» , so} .. | Bz Sl

Imipramine 286.4 9.5 78.7+3.9 980 . f}'g;*f““**éi /i//gfﬂ_ﬂ_i 5

Diphenhydramine 255.1 9.0 73.9+0.4 442 g A B %

Alloclamide 310.38 7.9 65.4+4.0 582 58 0

Quinine 324.4 8.4 68.5¢2.6 64.2 R | =W i

Metoelopramide 299.8 9.0 50.643.9 12.0 = B,E‘ R i

Procainamide 235.3 9. 30.142.1 0.17 3 e

N.M.N.CI 172.6 strong 13.544.3 0.02 so} 1 ,/%«so

P.A.E.B. 344.3 strong 7.522.4 0.01 > r

Sulfanilamide 172.2 2.4,10.4 10.7£0.1 0.08 ',"r .i//

Isoniazid 137.2 11.4+4.4 0.04 [ D

PoAsS: 153.1 L 13.7+4.8 0.01 0 0

Sulfisoxazole 2813 1.5, 50 8.840.8 0.02 e N i M g T

Pheny |butazone 308.4 5.3 8.8£1.5 770

Fig.4 Time Courses of Drug Concentration in Perfusate after Drug
Administration into the Trachea(®) or Perfusate(O)
A, quinine; B, metoclopramide; C, procainamide; D, N.M.N.CI.
Dose, 2umol.

* Initial concentration of drug in perfusate is 0.2mM
# Partition coefficients (CHCl:/H-0, pH7.4)



2-C fEN-POTE

EV O ERPES FICHEC TS o, B A RE T REL - b
OEBLEHOVWTHALL, $a8b5, Eild oMi#l8S~ OBITtEORE 3 %Y
ZiifEMicRS5 L, SEPOMERMEE SCCERERBITHCH L THEERF L
too Fig.d WO T LI, mBEED 6i~0OBITH O quinine &, MilEH
SN OEE G E L, SRECPEDRE L EC I FRIRBICHEL o B
B oERENOEPBTFEIS-ATHSNIEYRGFFERLREFLVVHEZL
Uco Quinine IR TROPBITEOI L netoclopramide Wk, il » & & #
ANOEYBITLEL, P30 TES&ICEL o, /. metoclopramide LY & 51
i TE DL procainamide TIH 60 Eic FHEIABICEL -, chicxL
T, LB IHEOES NLUNCl TRECHEAHNLEL, 60 RCHVLT
LPgkEcEe T, MlEs o @R R2ZICBIiTL L, CnsORRY, FEE
Ho@uEPE S &, EOhICFRERBCEIS 2L TL S
Fr, COBOREPOMAERE L, MSEEOHEK L NMN.CI 2B ¥ SRK
poli~OEPBTRBEIIEFELL, AEEQAIZVENGE» o1 (Table 2).
>T, ¥PMGERICRETEDRS V- bOFBERE LA LR, EPBITON
MR ZvLEO L s NS,

Table 2 Effect of Administration Route on Drug
Accumulation in the Perfused Lung

Accumulation (pmol)
Drug
T o 5 Aohd

(uinine 1.22+0.05 1.1640.05
Metoc lopramide 0.86+0.06 0.8620.06
Procainamide 0.52+0.04 0.7520,13
N.M.N.CI 0.28+0.03 0.52+0.05
# Drug was administered into Lhe perfusate.

L

2—D {CHPHHE A o

fEE oG VEEED ORI ERESE CEBRMAAPESL TL s h &
G pIc T B s, EYRBITIEC RT3 S UM T o B8 o v TR

Drug was administered into the trachea.

HUto 7205, JEKBEERT 15 oBFEEGRL L&, EP2EREECHE
L THICRGE2BEL, EPOMBITELZMEL .. TORMAE, Table 3 (1
T L9512, quinine BTG ZD on T, ((HHFEFMNOHEEABE S
Khotze 12, imipramine OMB{TIcH LT O, KHHEAOZREZ
HHENBot, o T, TREHO&OERIEEY O & RN - REFR LA O
F5uPbnnwrEzon, ph BFiCRSHS3 0, e OFRLES
Ity ElTsboeizgsns,

Table 3 Effect of Metabolic Inhibitors on lUptake of
(Quinine by the Isolated Perfused Rat Lung

¥ remaining

Inhibitor® Cone. L/Pf
(mM) S5min 60min
None 31.4+2.6 12.121.7 26447
2:4-D.P: 0.01 34.7+2.6 13.0%1.2 28070
0.1 29.124.7 10.420.6 28939
NaCN 0.1 38.0+£1.3 12.1%0.4 23335
1 41.5+2.14 Ikl 3 27227
Ouabain 0.01 34.3£3.5 12.0£0.7 289+44
0.1 35.322.5 14.1£2.8 245465
N2 gas 24.722.2 12.9£1.0 312462
[.A.A 0.01 36.5%1.2 10.8£1.5 265126
Bl 33.822.9 11.0%0.5 21527
N.E.M. 1 41.5£3.8 12.0£0.9 25129
P.C.M.P.S. 0.1 32.321.2 9.8+1.4 232+40
* 2,4-D.P., 2,4-dinitrophenol; N2 gas, 95 % No + 5 % CO2;
Tl lodoacetlc acidi N.E.M., N-ethylmaleimide:;
PN PSS p= chloronorcurlphenylsulfonlc acid mono-

sodium salt.

2—E =m@m#p HOEE

S EPIE, MIEAAO el ECKSL R, MRS L oS RIVEESE S
mxnmﬁuﬁm¢ao%:t'mmﬁﬁﬁk&wtpﬂﬁk5ﬁ<ﬁﬁwﬁq
FHEMICT DD, MAOEPBITICRE T SHREHOFEB IOV TRAL
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Fig.5 Effect of pH Change of Perfusate on Drug Clearance in
the [solated Perfused Rat Lung
[nitial drug concentration in perfusate is 0.2mM.
A, sulfanilamidei O, procainamide; @, quinine.
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Effect of Initial Concentration on Quinine Clearance from
Perfusate
Initial concentration: ©, 2mM; @, 0.2nM; @, 0.01mM.
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Initial concentration: O, 2mM: @, 0.2nM: @, 0.05mM.






Table 5 The Inhibition of Quinine Accumulation in the
Isolated Perfused Lung by Various Basic Drugs

Inhibitor Conc.(mM) % remaining ¥ inhibition
None 12:1%1.7
Imipramine 0.2 26.1+1.3 15.9+2.2
2 64.1x1.8 58.0£2.2
Diphenhydramine 0.2 24.524.6 14.1%5.5
2 49.7+2.4 42.822.9
Alloclamide 0.2 18.6+1.9 7.422.8
2 hl222:5 44.5£3.0
Metoc lopramide 0.2 16,2422 4.7£3.1
Fi 30.6+3.7 21.0%4.5
Procainamide 0.2 18, 24] .7 3.5£2.7
2 24.8+]1.4 14.422.3
N.M.N.CI 0.2 11.1£0.5 S AR )
2 14.4+1.4 2.3£2.5
P.A.E.B. 0.2 14.0£2.0 2.2£3.0
2 10.1+£2.3 =2.3%3.3

BEHKEECH B VEEINBAOBIT) KERFELRETZ LML, quinine
OMiBiTE 2R L -, ZOWEHGRTETFEDBRECKEL T /o, Table 5
URERREEYD L KFs et 50, FEIRBICH T S quinine #HEAE LT
LEZbDOTHS ., SEPOEFIC LY, quinine MBITEXE T T3 L, 9
BITHEDRICEDHD &, TOERCRERGEHO»bZ 2D, &
LAY L2 quinine BifBiTOMBARE imipramine, diphenhydramine,
alloclamide, metoclopramide, procainamide OMEICK F L, MilcEIiTL S
Ma e, yubbiiEtto@oERE EMRHGROAST 2R (Fig.10
A)o [alRE OB S IGE M {7 HF ) imipramine MiBB{TIcH L TLEZD LT,
UL, itk - BRPEREWIGC L3 SR OEMBITAOMEHREEZD 51
- t. (Table 6).

R FED OPLEF 2 L9 ~BHECT 3 1.0, P70 o g
EVRE O TR L I, Fig.10 B IS K EYOIRIBN & 7O L /P f
(quinine) & OFBEERL I, EORCRESHMMVZD 60, BEYO
EGRCIEEHEIBESLTH Y, REKEHO» 2 il nt.,
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Fig.10 Relationship of the Ability of a Second Basic Drug to Inhibit

Quinine Accumulation and Logarithm of the Partition Coefficient

-—, 2mM of inhibitor: -+, 0.2mM of inhibitor.

A: ¥ inhibition of quinine clearance from perfusate by
another drug. r=0.969(at 2mM), r=0.871(at 0.2aM).

B: L/Pf concentration ratio of quinine at coexistence with
another drug. r=-0.963(at 2mM), r=-0.951(at 0.2mM).

@, imipramine; <, diphenhydramine: &, metoclopramide;

¥, alloclamide; O, procainamide:; 1, N.M.N.Cl: [, P.A.E.B..

Table 6 Effect of Non-Basic Drugs on Uptake
of Quinine by the Perfused Lung

[nhibitor % remaining % inhibition
None 12.1%1.7

Sulfanilamide 12.5+1.9 0.5¢2.9
Sulfisoxazol 11.1:2.0 -1.1%£3.0
Pheny lbutazone 133111 1.4£2.3

2—H @&®mEDOHE

BEMEDICH T MO RM S GBI O 2 FIcFHIC KRS T 2 Lo
EREBZIT R >, ¥4 5, quinine £ imipramine ZHilcH v A+ ¢,
FRICEL LFGT 3070%) oYL ERBcEANL, FoEHe 8L .
ZOHOBHEEPEDREZE Fig.11 R o, i - MEEDE o Ficll
MR cOLIRBEMH O PLAEB. 3 vk NMN.Cl Z2EMLU HH, SRk
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The Displacement of Basic Drug Accumulated in the Lung by
a Second Drug

Lungs were perfused with 0.01mM quinine(A) or imipramine(B) for

30min and then a second drug(2mM) was added to the perfusate.
@, control; ®, imipramine; <, diphenhydramine; @, quinine:
A, metoclopramide; O, procainamide; [, P.A.E.B.; A, sulf-
anilamide: <, sulfisoxazole.
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25}

°le displacement

log P.C.

Fig.12 Relationship Between the Ability of a Second Basic Drug to

Displace Quinine Accumulated in the Lung and Logarithm of

the Partition Coefficient

©, imipramine: <, diphenhydramine: A, metoclopramide;

¥, alloclamide; O, procainamide; A, N.M.N.Cl; [, P.A.E.B..

R BB s h o, cheHL T, o EDEEML
I EROPICBRE T ERES LR UL, EROBEQIEDRICESZD
S8, &MU REPDORBBHCKEL Tuk (Fig.12), KRic, ZoOMEENEY
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Fig.13 The Effect of Concentration of Alloclamide on The Displacement
of Quinine Accumulated in the Lung
Lungs were perfused with 0.0lmM quinine for 30min and then
0.2nM(W), 0.8mM(V), or 2oM(\WF) allocramide was added to
the perfusate.
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Fig.14 Relationship of Percent Displacement and Percent Inhibition of
(Quinine Accumulation by a Second Basic Drug
®, imipramine; <, diphenhydramine; &, metoclopramide:
¥, alloclamide;s Q, procainamide; A4, N.M.N.C1: [], P.A.E.B..
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Fig.15 Scatchard Plot of Specific Binding Of Basic Drug to the

[solated Perfused Lung
©, imipramine: @, quinine; A, metoclopramide;
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Table 7 Binding of Basic Drug to the [solated Perfused

Rat Lung

Drug AMffinity site Bmax® Ka®

Imipramine High 2.4 8.1
Low 180 0.01

Quinine High 2.3 1.4
Low 130 0.007

Metoelopramide High 2.0 0.06
Low 280 0.0005

¥ Maximum number of binding sites(nmol drug/mg protein).
# Association constants for each class of binding site(1/pM).

2=J # =

EP oM G2 BT s HY oM SR ERE 2 Huv, PP
DR HHHEEPDOMBITHICOV TR U o, —RCHH - BEEPIOSERK
o OEYHEFIEL, LAPI Y 1 HiEERY, EPRERLICHL TLE
DEbSAB LI E BRI LS TEERL OMHEBCBT I Lo
wmIXNI, UL, BEEED cE b - MEEDICHARTERKD 5 OXEDE
TEFEL, SEVOMBITELIREEOBCRy sHEE2Zw 2, &1,
BHOGWEREZEDOMBITCREKGFErBRNL, CoZ i, Micl
EMEDCH T 2RO AL BB FET 2 L2 rBLTVWS, Z0l
RO R &R S HAHHFNOBBIBE SN o, Sl
HHAL EEPO KRR ARZAEO X I L omIs e, F
e ol OFCH U TEPOMBITICHMERZENZO G, -
T, BRPEED OM &R RERMR LR & KICHBEHA O pH EIC IS Y
oS5 Lr L, FYolRE R o Ao fEIC L9 Bl > -8k
BAEOGRSOWTHER IS L0 HRINS, Fovler 6TV RIREHOR
B2BEO 1P VFNPIVERIRCEG LIS, KATEOHICIKHM Y
arch, PI7REREHROE GBI A CHBEE L2 RELTWS,
UL, R#tsnH#uBrzoEPO in vitro R ToMiBBiTE AN L 0BG
SLTRBRFEENTLAEL, SEENLERER, PP cBBEea T3k
MO 2 G T2 X EOBESMERICLERZI L2 RL TS, COZ L,
EVOBEM I OFH ML S 2 OIREED & EPoOMBIEL2 FALE2 -



ML TLDS,

T, ~H OB FEY OGRS OB EEDORIFC Lo TR SN M 2 S S
S, ~HERYAINE-FYHBOERHRED 2@ RBCEMNTEEICE-T
BHCEBENZ b, BEPDOEBROFE & (7O Y A HI0H O R & »¢ 50
Flotiend e, FLERIICHT 2 BEMORAEHL Scatchard plots o | A 8 c
LEESHEGHORL 2 2HMOMEBUPHFET S L, MEGHIICHY 3 S Ed
EMORAEPRECRPETELUL CL B L2, T, WilcgER : &$ &
PR T % RO S BU DR L, EPORMBIEC LS BA 0B 2 — N — e
HrEHsns CepWh LR, FREREEDE BV CASCHESL S 4 '
ERT2R | D E F
% ® % 60 15 30 60 15 30 60
Time (min)
I — 3 PeEPoltfEiTE Fig.16 Time Courses of Drug Clearance from the Perfusate

A, cefalexin; B, tetracycline; C, chloramphenicol
" P g s = y D, erythromycins E, leucomycin Az; F, P.L.M.As.
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Fig.18 Bioautograms of Leucomycin A:(A) and Erythromycin(B) in
Perfusate and Lung
., lung: P, perfusate. Drug concentration is 0.05mM.
Numbers in parentheses refer to the sampling time (min).
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ZoAYmEMEL <, M2 02 b7 5 L%217% > -, Erythromycin, cefa-
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Fig.19 Chromatograms of Extracts of Perfusate and Lung after
Perfusion for 60min with 0.05mM of '#C-P.L.M.As(A), *H-Tetra-
cycline(B), Chloramphenicol (C), or Cefalexin(D)

A.B,C. thin-layer chromatogram; D, high-pressure liquid
chromatogram. ., lung; P, perfusate.
Broken lines show samples without drug.
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Fig.20 Relationship of ¥ Removal from Perfusate(at 0.2mM) and
Logarithm of Partition Coefficient of Antibiotics
A, tetracycline; ©, erythromycin: @, leucomycin Asi

Fig.21

Time Courses of Drug Concentration in Perfusate after Drug
Administration into the Trachea(®) or Perfusate(Q)
A, tetracycline: A, chloramphenicol: C, erythromycin;
Dose, Zpmol.
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Fr. 2

Subcellular Distribution of Quinine and Marker Enzymes

in Homogenates from the Perfused Rat Lung

[, quinine; &, cytochrome oxidase; H, monoamine
oxidase: [, 5'-nucleotidase: [[ll, acid phosphatase;

B, glucose-6-phosphatase.

H, homogenate: Fr.1, 600xg pellet: Fr.2, 3000xg pellet:
Fr.3, 10000xg pellet: Fr.4, 192000xg pellet; Fr.5, cytosol.
Enzyme activity: the ratio of enzyme activity in each
subecellular fraction to that in the homogenate (normalized
to protein content).

Fig.22
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Table 8 Subeellular Distribution of Drugs in Isolated Perfused Rat Lung
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10,000xg pellet:

Fraction 1, 600xg pellet: Fraction 2, 3.000xg pellet: Fraction 3.
quinine: MET, metoclopramide.

Fraction 4, 192,000xg pellet: Fraction 5, ecylosol.

Initial drug concentration in perfusate.
IMI, imipramine: QUI,
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Fig.23 Subcellular Distribution of Quinine([]) and Cytochrome
Oxidase (W) in Homogenates from the Perfused Lung
A, quinine was administered into the perfusate.
B, quinine was administered into the trachea.
Dose, 10nmol.
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Fig.24 Effect of Initial Drug Concentration in the Perfusate on
Subcel lular Distribution of Basic Drugs in Homogenates
from the Perfused Rat Lung
A, imipramine; B, quinine: C, metoclopramide.

Ratio: the ratio of drug accumulation in each subcellular
fraction to drug present in the homogenate (normalized to

protein content).
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Fig.25 Effect of Initial Drug Concentration(A) and Lipid Solubility

(B) on Mitochondria Distribution of Basic Drugs in the

Perfused Lung

®, imipramine; @, quinine: 4, metoclopramide.
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Fig.26 Time Courses of Drug Binding to Rat Lung Nitochondria
®, imipramine; @, quinine; A, metoclopramide.
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Fig.27 Effect of Storage period on the Binding of Imipramine

to Rat Lung Mitochondria ) h
Binding experiments were performed immediately (@),

1day(O), 2day(®), or 3day(®) after lung mitochon-
dria was prepared.
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Fig.28 Effect of Lipid Solubility on Drug Binding to Lung Mitochondria
®, imipramine: @, quinine; A, metoclopramide; O, procain-
amide; A, N.M.N.Cl: @, sulfanilamide; <, phenylbutazone.
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®, imipramine; @, quinine: /A, metoclopramide.




Table 9 Binding of Basic Drugs to the Rat Lung Mitochondrial Pellet

Drug Affinity site Bmax® Ka®
Imipramine High 4.7+ 0.05 8.4 £2.5
Low 155 #12 0.030 £0.005
(Quinine High 4.2+ 0.6 1.2 20.1
Low 135 5 0.014 20.002
Metoclopramide High 3.5 1.0 0.013 +0.001
Low 254 48 0.0009+0.0001

B Maximum number of binding sites (nmol drug/mg protein).
# Association constants for each class of binding site (1/pM).

2-C KEXEPOTE
SPayFU7OEMRCHELECHECTZ LY, I baYFY 7D
SICRETIHRENEY O EFEHIC > TS L 1, Table 10 I imipramine,
quinine, metoclopramide @I b2V FY PRSI RITITBHEEDOLE L <L
oo BEVEL, FEEUHZEPRCIERHEOBRVERMEYDIC L2 BB B L
MEBRETH -1, CNCHLT, KEoSVWERNED 2 Rz v L &,
EGREPEw ont, FHL -EEFEEYPRLIEEEOS L diphenhydramine
HiRbOHBVHEYIR2BLTH Y, BREZEDOIba Y FY 7EPREGICHT
ZHEFDNRIBRPOMBHELHBETs LB ont,

Table 10 The Inhibition of Drug Binding to the Mitochondria
by Various Competing Drugs

% inhibition

[nhibitor
Imipramine Quinine Metoclopramide

Diphenhydramine 32.12.9 37.4+3.9 29.3+2.0
Metoelopramide 19.6%£1.7 17.822.3 15.0+2.6
Procainamide 8.6+5.4 6.524.7 3.0£4.0
N.M.N.CI -0.1£3.1 -4.7+2.6 0.4£3.2
Sulfanilamide 3.222.7 -5.0%2.8 -2:432.5
Pheny lbutazone -2.5%3.0 2.8£2.5 0.2+2.8

Mitochondrial pellets were incubated with a mixture of Znmol
of a basic drug and 100pM of inhibitor.
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FERIoE D quinine BEHICHWLTIREL 7. Fig.30 C » 6B 6h L 5
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Fig.30 Li{leweaver—Burk Plots of Quinine Binding to Rat Lung Mitochon-
dria in the Presence or Absence of Diphenhydramine(A), Metoclo-
pramide(B), N.M.N.CI1(C) or Phenylbutazone (D)

Drug concentration: [, OuM: O, 5pM: A, 15uM: @, 50pM.
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quinine, metoclopramide MM TFL -, = & ik, W7k o> v 35 B 3
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& 1. imipramine, quinine, meto-

Table 11 Effect of a Second Basic Drug on the Accumulation
of a Basic Drug in the Mitochondrial Pellet
Ki*
Inhibitor
Imipramine Quinine Metoc lopramide
Diphenhydramine 1.320.1 5.320.4 39.5210.1
Metoc lopramide 3.520.3 16.34£2.3 54.512.0

* Inhibition constant (pM).
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Fig.31 Distribution of Quinine and Marker Enzymes in Mitochondria
from the Perfused Lung
[1, quinine; M, monoamine oxidase: 2, cytochrome oxidase;
74, sulfite cytochrome C reductase: [, malate dehydrogenase.
Mit. mitochondrial fractions Fr.1, 12,000xg pellet;
Fr.2, 105,000xg pellet; Fr.3, 105,000xg supernatant.
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FUPHICIY AENT: quinine OKFERE 1 REEL2WBPICHESL TV,

LALEBYL Y OFEPEMERIE2EHIHPROLE L, oW oznckl ©
FISMGEEMWM %L -, Imipramine DI b Y FY PHSHL quinine OBG &
UL, LPLEL2HAD inipramine OERIFHEW quinine L9 &

EBncuwi, LH2L metoclopramide OIS, ZOA KR Eiflisic il X,

ZOH 0% PEHMRETH -, AV FYPHICHET S metoclopramide @
FESENBNOZw onih-r, S baY FY POl 5 EEILHE
POSHRIbaY FY PABROKEMEMAO)EHLERL -HL TV, L
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Table 12 Submitochondrial Distribution of Basic Drugs

) ; % distribution Binding
Fraction (pmol/mg protein)
No. @
[MI* Qur* MET* IMI* QUl*  MET®
1 37.1+¢4.1 40.3#5.0 21.9:2.8 304+34 235+29 3925
2 46.324.2 40.624.2 10.7£2.0 1041295 65168 4027
3 16.5¢2.0 18.9£1.1 67.3:9.5 275+35 22313 4627
: IMI, imipramine: QUI, quinine; MET, metoclopramide.

Fraction 1, 12,000xg pellet; fraction 2, 105,000xg pellet;
fraction 3, 105,000xg supernatant.
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Fig.32 Effect of Lipid Solubility on the Distribution of Basic Drugs
in Mitochondria Outer Membrane
@, imipramine; @, quinine;: A, metoclopramide.
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Fig.33 Effect of Initial Drug Concentration in Perfusate on Quinine
Distribution in Mitochondria from the Perfused Rat Lung
Mit, mitochondrial fraction; Fr.1, 12,000xg pellet;
Fr.2, 105,000xg pellet; Fr.3, 105,000xg supernatant.
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BEHAEYOI b Y FY PARBESINOER - RETEDREOHBICH L
THRF LI, Fig.33 IR HREICH T 2 quinine DI ba Y FY PASH %25k
Ltzo B LS LiNly OXEPBIAEITHY, KEXIPIAVFEY PRI E
gaLTur, aREEOLABRE T \OEYERPROLEVEZRLI., LL,
FPREOHMMFVERMMIETL, REKGHOH 2 Z EHHHL 1.
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HuEPolEdtto ERC Lo TtHELIMML, EPESCREKEHO S
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M A O o> 72 EY

FB1HRCBOTIC S O TEPOMBITIE L S CEDHEMBILE LT3
PaYFUZ0ORIMCOVTRAL &R, (1) Wil ERERmcHL Tl
BRI OS5 5 R GRBBHFET 2. (2) ZOBITICREREED O
EHESPRECHEGL TS, (3) FICHFMSNE-EPORKENRY X T AE

RO IHFEL TV B, (4) COEDER/ENCEIREROFTSEDE L,

ECHEBET L ORBGIC LV ERTS. (5) MclRoAINE-EMEI Fa Y
FUPEFICERCTHT S, (6) S b2V FY PO in vitro 95 15
L RN TIS M L B HIE T3, (7) EMOERLI-IPaY EY P
ZHTMEU oL &, FYIAEE S LY EBRMCESLTLE I L 206 hic
Ve UDLAHG, SE2YFY PHBRESCIIEL2OBESSROICIBEL
THENT, 260550 TN ERUEDOERHPBEL TL30h, T1-
ETNHVERBIEE EO LS5 LRBERICHI20HPI L AHTH S, ATCIEI b
YFYUPABCHRIONCRET 282 0MEC KT TIERMEDOE B HnT
Bat 12 e, MEMEPRSBUIAOE ) 7I VBIEME (MAO) OBYS
EHOICFFMICHRL -,

= O B Y Pl S e
B oo M A O BH 5%

SPAYFUPRABERMAO 202 OMENIBEL TH Y, B2 kK
HEMHIF S L Tcvwa s e pHIeNTL S,

MAOW 5-hydroxytryptamine, norepinephrine, epinephrine, dopamine,
tyramine ZEDREERA 7 IV 2 RBI2METH 2, Gillis S OME
k= k% S-hydroxytryptamine %> phenylethylamine O{CH AR EW 5 2
imipramine IS L > THIBISNB C L2 WELTVWE™ ™) consritiioZ
{OMRBELS>THLRBYHOENT VB Eh 6, MEDRRIBBE LT ini-
pramine PMAODKBH G 2HET s tcBETI s b0 LRI NS, -0

CERIERMEDOSCBIMEL TMAODGPEERRAL2EHL T2 0(fEttn &
B EHETHLTVWE, COSLZHB I L-HIC, MAOZBSHI PV EY
PABRCHEERMCRELTVW2B20BBECRITEREZEDOR B CHOLTH
= O s

1—-A SPaYFYUZ7REMECHT3EENEDOEE

Shay Ry PREMEDS SABEREMEL L TMAO, 057 7 Y Aot
NADH #k#EtEF 2 n LC S M, ¥ 2L VAR EMELZ, T8, BN
AN=R, XbV I AORMEMEL L TELF 20 LML, TR -
suLCEuME, YU A UMBEAERELZEE, SBEOKBMENECRET
imipramine # L diphenhydramine OB % BE L 1=, Table 13 IC®LiEMt
PHEFRZ R L o, MEREEPIC L5HEYREIMAOLCHL THEMICEY 5
nre, UhLitoBECHL T, IEFIRABEBES -1, ZOKRIE,
BEHZFHSMAOLCHL THRICHHL, BEAEYRLAEBRLTLWE
LRLTLS,

Table 13 Effect of Basic Drug on Enzyme Activity of Lung Mitochondria

% activity
Enzyme Inhibitors=
Imipramine Diphenhydramine

Monoamine oxidase* 4.9+1.2 9.0%1.7
Kynurenin hydroxydase 96.545.3 99.0+4.8
Rotenon-insensitive NADH- 95.243.7 97.8+5.0
dependent cytochrome C reductase

Cytochrome oxidase 94.824.5 100.6£3.0
Sulfite eytochrome C reductase 101.25.0 99,524.2
Malate dehydrogenase 96.7+3.9 93.216.1

* MAD substrate: phenylethylamine. #% Concentration: 1mM.

1 -B X8 LM EDROEN
MAOWRBERIGHRTFHMEMCH T 2 BZHICESOTRATALEZATB
WKHBENTLBE 879 F ERBICHWL TS 5-hydroxytryptamine % 47
A, phenylethylamine W% 4 7B, tyramine ili% A 7ORB-HHEnTL
Do LA UEERECHRD ph ZEicH T 5MAODKIGHED BT, WM



FOXFPHRELBOIED S, RATHEHRYVERZBREBVIELWE
SNTW3, 2 TIFAYFYPZPMAOK L3R REAWMNECHOVWTH
et L 7o (Table 14) . S3HBHOKHEN I A —% —D 5 5 Vmax (U A{CHEE)
HWICEHPIL 2R L 245, Km (Michaelis-Menten E8)) WEHEL LK Rz v,
phenylethylamine AiREHE V2R L o, RICHERXATOMAOIKCH TS ini-
pramine ¥ L7 diphenhydramine OFEicHonWwTHIHLE, 8444 7ToR_EGWT
DTNLHEEREEDIC LS THES L, LAhLEAoSvBEEYTH S
phenylbutazone IC L2 PHFHREEME I NG b - 1o, BREZDIC L2 {KHH
FEEHEHL-3HEORXE D 5 % phenylethylamine oL TROLGRBTH - 1
(Fig.34), AEOBMEZEC P FUPMAOORELE U T phenylethyl-
amine Z{EHL TUTFOREEL2ITE - 1,

Table 14 Michaelis-Menten Kinetic Constants for Rat Lung
Mitochondria MAO Activity

Substrate Vmax Km
(nmol/mg protein/min) (uM)
Phenylethylamine 3.6+0.3 6.1£0.6
Tyramine 3.7+0.3 27.424.3
5-Hydroxytryptamine 3.5:0.3 38.8+£3.9
’ o1 A =
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Fig.34 Effect of Imipramine(A), Diphenhydramine(B) or Phenylethylamine
(C) on the Metabolism of MAO Substrates with Lung Mitochondria
MAQ substrate: @, phenylethylamine; [, tyramine; O, 5-hydr-

oxytryptamine.

| -C WEMREVOZE

BRHEYOMA O RiEstHE 2 623 % r-®IC phenylethylamine @B
P IR RE T REEREMEPDOFEBIC > THRE L 1, Table 15 0%
HBEDFEROMEIEIE2 L 12, Phenylethylamine O{# X SERHUZED O
e kol s, ULhLBEDOMERIELLRE Y, FHL oKL
Yt imipramine Mk PHFEEMELE <, AT diphenhydramine, allocl-
amide, quinine, metoclopramide, procainamide OMICE TFL -, LA L P.A.
E.B. L3 FDREZID SN Lo, COFRILWEENEDOLTH
AEOMAOHFEGRZ2ELTCLE2OTRB N EERELTL3,

Table 15 MAO Inhibitory Activity and Partition
Coefficients of Basie Drugs

[nhibitor P.C.x% MAO activity (%)
[mipramine 980 4.7+£0.8
Diphenhydramine 442 6.9+1.1
Alloclamide 582 VAT AT s |
Quinine 64.2 67.9+3.2
Metoclopramide 12.0 74.9+1.3
Procainamide 0.17 94.9+1.4
B.A.E.B. 0.01 100.4+3.2
Phenylbutazone 770 98.722.9

* Partition coefficients (CHCl:/H20, pH7.4)

1 -D %p@REopE

MA O X% phenylethylamine 7 I 2 {biIGic RIT TR EDREOE
BloonTHat U foo Fig. 35 GREMIC BHE TS E o S %, sitsic B & 117
BOMEEHEIELRLELOTH S, BESHTEREOMEN 2 L7 ¢
EH, BEAEEBINEh -1, ULh LBEORMCHE > TBREHREL <
BFL, SREcrTRCclEIN, WThoOEREEDLEREORMCHES
TMAOEHMPE T U . SEPOREGRICIEDH cENID 601D, L
THORBUCKEEL By, BERIEOY Y T4 R 2V, fE->T, MA
O BEERMEEYIC Lo ClOMFERC RSO THIRE N2 L0 L HRY
nz,

e 49_
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Fig.35 Effect of Concentration of Basic Drug on Phenylethylamine
Deamination by Lung Mitochondria
®, imipramine; <, diphenhydramine: A, metoclopramide:
@®, quinine; V, alloclamide; O, procainamide: L], P.A.E.B..
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Fig.36 Relationship between Inhibition Potency of Basic Drugs to
Phenylethylamine Deamination and their Partition Coefficient
(CHCI :/H20, pH7.4)
®, imipramine; <, diphenhydramine: 2\, metoclopramide;
@, quinine; V¥V, alloclamide: O, procainamide.

EHBEBEROES XML L, SO RIEEHOE RS B
EMAOMEEH2HL TVWB L2 RLTLS,
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ERAMFEPICLEIMAOEH OB ERE NI >L TR L 12, Fig.37 A Wt di-
phenhydramin {##50 phenylethylamine OB 7 I 7 {LKIGIC DL T Linewea-
ver-Burk plots LIt DT H %, {KMEEL diphenhydramine o #% R 9Mmic f¢
y T F L F2o Diphenhydramine #{ZFRO MBI SE{EICH L CHEM 25
L, WIFnbiMoOm -G288L 1L, COZLIMAOQEND diphenhydr-
amine - k> THMAMICHFEEINB L2 T3, 1 metoclopramide,
procainamide OIAFIC LV [AEOBRIED Sntch (Fig.37 B, C), Haintt
DEHOMBIEREYTH S phenylbutazone % @SB EHF X 0T LB R 2R X
nixprots (Fig.37T Do ZITINLRENZEDOMEEN %2 KO KR L
IZ®7% Table 16 T, diphenhydramine O FEHF B OFEDICH AT /X
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Fig.37 Lineweaver-Burk Plots for the Inhibition of Phenylethylamine
Deamination by Dihenhydramine(A), Metoclopramide(B), Procain-
amide (C) or Phenylbutazone (D)
Drug concentration: @, OuM: [, 4uM; A, 12uM: O, 40pM;
V., 1mnM: <, 4aM; A, 12nM; O, 30mM.



Table 16 Inhibition Constant of Basic Drug for MAO
[nhibitor Ki(mM)
[mipramine 0.013£0.002
Diphenhydramine 0.021£0.004
Metoclopramide 2.5 0.4
Procainamide 22.8 3.0

B LRULE, CNHOMIE Fig.35 oKz 50 ¥ PHEERE & EELLIL T
Rl gt

1-G # %

R EDOMMBHESHBIIELTOI P Y FYPMAOOHS 2 Wi
Zrwic, BRUEEDORI a2 Y FY PMAOFEHMFEYR LT 1
R, UFoct2WopiclLiz, (1) MAOEMRERMEDOIEZIC LY
fiFsnr, (2) zoMFHRCKREKFEGZEO N, (3) BENUEY
CEBHEEAVBRONTHE 2. (4) BHEEHEDOMAOEHMEDE L
ZOlRBH L oORCRFsHBESED o, CnoORMEE I T
WHERNEDBIIHE L HRLT LB Z e r b, EEMEYOMN & RSB
ELTIPAYFUPMAOBZO—RB2HoT3b0LHlIR N3,

SPAYFYUPMAOURMBFEACHIZBZHCRSWTRATALL24TB
ICHMENTLS % Cavthon®?’ 5ld proteolitic digestion KM
peptide mapping K2 W THRGE L &R, 94 7AL2 A T7BOMAO»RLR
TWERFTHHIEMEMIILTULS, Tiston®* 6w bHizI ha Y FY
PMAO®DH 50 X a2 A 7AT, %Y B 50 % HaA47BThHhsEWEL
T, UL, SHORBTCHIFaIYFY PMAOILLEEZBS% 1 7OMAOQ
KO Vmax X HWICHELIL T3 2 &, tyramine (W% 14 7388) {CA»PH
BARECHL T Y I WYY BA FhiBeMm 230k (-, liao
TREOBET 2 PV EA Pl 2H<). CnHORMEH -OMAOIC
LoTHySRHTE2300THY, 84 TORBRIZMAODE k%21 2 MM
Bfonnhr-t., -4, phenylethylamine OFGAHEH tyramine, S-hydroxy-
tryptamine OZ NI TH VI L6, I baAYFYPMAOQKCH T2 18
OBAHSIREMC L > THBIN TV BB OH S - L XX nD, -

T, BREOMAOLR A7 e MECHT 2B L OBRICHWT, SHFML
BAT 208N H B,
AFCHEVTIPAYFYUPMAOFERICRIIIZEERNZEDOEBCH L
AL, BEEHFEYHFRCHICMAOER 2EI 2220, ¥1-2
nHEENFEVOFEYRE ZORBEH L R<HBELTWs L2201, i,
BroORHCHEBOWTMAOEHICRIITEDOEBBH LW TRAXATLS,
L Lo AELEEPOMA OiGEHEE & 2 0P L2NEEE & oB%k
KOLTHFHICKRAL TV L, SHOHRE LY, EEHEFEHOMA OiEH I E
it & Z OEEE L ORKRUBEHTH Y (Fig.36), Dl s, kEPWOMAO
WEHPHERES R R O L 2 OB IC KRS T FRulERC L 2aML T
WH, FEE2OEYOER - EUHEHFIMAOIC L2 BEEAA Y S Y oH 21
HIBZ WKLo THRBALTLWAERDHZ - LRI NS,

OIOI — 2 HWEFIH L 350 = 38 B PER<P oo
M A O BH 3%

M-1s TEEANEDOMBBHESSBIELTIFaYFUYPMAOY
MELTwsa[fgpt2nL o, Afficd, SRS VAL CED BN EDE
GBI LTOIPAYFYPMAODORISGBE LI THLED 6ndhED,
MHMEREREZ WO THFHICRA L, Z08ECEBBORI 241,

2—A BEFHOERH

WG OMA OiEtE b KB+ RES AT v EdL, T LEHO
FFRMBMA O inhibitor (MAO ) Lo TRBMDBHESNZhEMRMNL I,
MAOR® % % phenylethylamine % @5 U -, BichibhiCMEEE TR 2
NERL, ¥ SoRCEERBICELL, COBORBMEIV 70% THY, &
BB EE gL (Fig.38)., -/, MAO L ©%% pargyline % 3tfF
SHEF, (KRS 10 X BECETL, X80 LOESKREREO * 3§k
BHICHBL TR, MAO [ X3 RMBEFEEREPC inhibitor &

SEEGGC LML L ASOMEIRLTL L, Jhs0kMEoRA
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Fig.38 Effect of Pargyline on the Matabolism of Phenylethylamine
in Isolated Perfused Rat Lung
Lungs were perfused with PEA only(O), with PEA and pargyline
(@) or with PEA for 15min and then with PEA and pargyline(Q).

SEEExXNnTH Y, £1- phenylethylamine M EICMAO L BENnTW3
torfixnz, UF, M-EBRXEFELZHOTRHFL .

2—-B HEHEDOEE

B FEYIC L2 @RHIMA OO ELIS 2 WHE 2 1201, phenyl-
ethylamine {C#IC R IE T SHERHEDOF B CHOL TR L I, SHERN
FEMDILEI L - T phenylethylamine ORBHAIHFHH»Zo 6t F oM
E¥PoOMEBRCEOHZ L 2ADT (Fig.39), COZ L XEREEDOE
THEASOMAOMFEGR2ALTVLIOTREVW L2 RMLTWLWS, XTH

Table 17 Effect of Basic Drugs on Initial Uptake
of PEA by the Perfused Lung

liptake
(nmol/15sec/g tissue)

Basic drug

None 1.89+0.06
[mipramine 1.88+0.07
Diphenhydramine 1.8920.04
Quinine 1.90£0.07
Metoclopramide 1.8820.08
Procainamide 1.90+0.06
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Fig.39 Effect of Basic Drugs on the Metabolism of PAE in Isolated
Perfused Rat Lung

Basic drug: ®, imipramine; <, diphenhydramine; @, quinine:
A, metoclopramide; O, procainamide; @, control.

BrLAcs s #IHER, ROCEBOHEBBITAROME tBESITo
HEMEFE cAENS, LaL, MAOREOREGM I Y A KB I
HEDIC LB IBoNnT I (Table 17), M— 1 RL L EIICI b O
Y EY Pl EAMAORAKRS R EMEDC LIRS o er 6, B
@ UL TR EREEEYC LKA ZOREAOBRIF-HICLS Y
DEWMESS,

2-C M#HEER

WM YIS L2 @EHEMMAOEEOMEEICH L THRG L o, Fig.40 1o
diphenhydramin E{78F Kz A JE t{F i O G piilfilc % phenylethylamine O {UH
W% U, (KBhREE PR E D ER - T Mol , BB
s e xnt: (Fig.40 A), Eadie-Hofstee plot L /-Ff diphenhydr-
amine H{{FR R EGFHONMBHBEIRE SV THERBELZ AL, TN
fMon -SegXEL - (Fig.40 B), Imipramine, quinine, metoclopramide
WKOWT LML R, HEoR#rEoni, SEPOMEER% Table
18 ICiRLt, tE->T, ERHEDOMAOMESRAIBRAHETH 3 LIl &
%, COMBE, BEEZEPHSMA OILERSEBMICKS L THEDR 2 EH
LTnwadceLmrLTnsd,

= 55_
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Fig.40 Effect of Diphenhydramine on MAO Activity in lsolated Perfused

Rat Lung

Lungs were perfused with PEA only(O) or with PEA and diphen-

hydramine (<) .
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Fig.41 Relatioqsbip between Inhibition Potency of Basic Drugs(0.5aM) to
MAQ @c§1v1t¥ and their Partition Coefficient (CHCI:/H20, pH7.4)
®, imipramine; <, diphenhydramine; A, metoclopramide;

@, quinine: O, procainamide.
log (% inhibition)=0.311xlog(P.C.)+0.947

r=0.981

Table 18 Inhibition Constant of Basic Drug for MAO
in the Perfused Lung

Inhibitor 1C50 (mM) Ki(mM)

Diphenhydramine 0.08 0.02120.004

Imipramine 0.11 0.013+0.002

Metoclopramide 1.9 2.3 0.4

Procainamide 4.9 22.8 3.0

EFVOMAORGHIMEEHHERIC LY, LA E 200500 L/ K1
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Fig.42 Effect of Drug Concentration on MAD Activity in the Isolated

Perfused Rat Lung

@, imipramine; <, diphenhydramine; 2\, metoclopramide:

®. quinine: O, procainamide: <:

pheny lbutazone.
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BegeL -, CORORHNKTORBMFORIERILL Fig. 43 WL 1z,
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Fig.43 Reversibility of Inhibitory Potency of Basic Drug to MAD in the
Isolated Perfused Rat Lung

©, imipramine; <, diphenhydramine: A, metoclopramide;
®, quinine; O, control.
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RMFEYERBIE L TOMAODORYIZ2 Lo B T2 - EIERICHE
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WL TR L 1,
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pramine DI b2 Y FY PEGICRETHEDRE pargyline b, K
U\ iproniazide, acetoaminonitrile, semicarbazide O T L o Qui-
nine, metoclopramide @I k21 2 F Y PEGICOHABEOHEDRFPEO SN,

KXMAO [icksMA QSN & ZEEEOBMEZRLIZ. L2LEMA
O 1 OV e SRRt inipramine ML TS, RUVT qui-
nine, metoclopramide OMICE FL -, T 5, HEHOFVWEMEIEMA
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ShaYEY 7EVESHHEDEEMA OB EHR L OBIRIC oL THRG L
f-o Fig.44 WSRTERICL fﬂﬂ)iﬁﬁﬁiﬁlkbﬁ!%?’!kﬁkfﬁ*ﬁﬁﬁéﬂwtu
pargyline MiEIC L > T 3 Y EYZOMA O 2 EETEICHIE L b

@ imipramine ®I b2V KV ?%u SPHEEIH 55 % THY, quinine DEN
¥ 45 % Tho- 1,

RIEMAOQ LK X33 bay FUPHEARPRGOMERA LI TS
o, EMAO I TABELERI I Y FY P OEPEESHEC DL T Scatehard
plots = L9 MHTL 1, Pargyline MBEL LI b Y FU 7OEDRGHE, &
PR L o & X PR Y G BRI RS © BB imipramine R TF quinine
Oz ETERCHEL K (Fig.45) ., LA U KEEEMEE L FoBeic 885 9 75 BH
EHPBESNBOHATH -, CHICHL T, EBEGESBAOEPR G
MAO | BELCHOTAETCH »1-, £ 1= semicarbazide SERENRBE L 1-F,
pargyline (CESELMMBEEFE FTRIL 1N Z — 2 2L 1o U L 2 OHIHIRY R LK
Mich-ot, WFNOMAO | 2Hu i SICHLERMEY GBS S BLO

Table 19 Ef'fect of nhﬁl on Fe Accumulation of Basic Drugs in the
Lung Mitochondrial Pellet

P/M(ml/mg protein) % of control

MAOT

IMI* Qul* MET* IMI®* QUI* MET*
Control 24.6:0.8 4.7:0.3 0.32+0.04
Aminoacetonitrile 19.321.2 3.820.2 0.30£0.04 78:3 8223 952 9
Semicarbazide 21.420.7 4.1+0.3 0.30£0.04 87+1 83x4 O7£10
lproniazid 16.820.4 4.1£0.2 0.29:0.05 681 88+3 92+13
Pargyline 11.6£0.6 3.1£0.2 0.24+0.05 473 6625 76z 9

# IMI, imipramine; QUI, quinine; MET, metoclopramide.
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Effect of MAOI on the Binding of Imipramine(A), Quinine(B),

or Metoclopramide(C) to Lung Mitochondria
Mitochondria was treated with 1mM of sencarbaz:de(l].
iproniazid(A), aminoacetonitrile(®), pargyline(@®),

none(Q) for 15min.
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Fig.45 Scatchard Plot of Specific Binding of Imipramine(A) or
Quinine(B) to Rat Lung Mitochondria Treated with Semicarb-
azide (M), lproniazid(A), Pargyline(@®), or None(O)

Boh@Zwont-, Larl, Bl @WEEH) e oniahr-71oC
Ent, FHOMEC Lo CHRMEPORGL2MEI SO LIS (
Table 20, 21). cH &R, I b2 Y FYZ7MAO»ERERY OB
HRsamM e L cHiELTVwWa 2 RLTVS,



Table 20 Effect of MAOIs on the Accumulation of Imipramine in
the Mitochondrial Pellet

Hifg-affinity site Low-affinity site

Imhibitor . 2@ Fhneseewemmossaasn, || mmeamsoseRsmiesmsmme
Bmax"® Ka® Bmax* Ka*
None 4.0+0.69 5.3#1.2 94+10 0.072+0.0008
Pargyline 1.220.3 5.0+0.8 88+ 9 0.076x0.011
Semicarbazide 3.5+0.5 5.2+0.7 95+ 8 0.06520.010

* Maximum number of binding sites (nmol/mg protein).
# Association constants for each class of binding site (1/pM).

Table 21 Effect of MAOls on the Accumulation of Quinine in
the Mitochondrial Pellet

Hifg—affinity site Low-affinity site

Inhibitor @ = =  ——o—rrmeemmmemmeees e e na-
Bmax* Ka* Bmax* Ka*

None 3.5+0.5 1.5£0.3 81+ 9 0.023x0.004

Pargyline 1.1£0.3 1.3:¢0.3 95%11 0.020+0.003

Semicarbazide 2.8+0.5 1.620.4 93+10 0.019+0.004

* Maximum number of binding sites (nmol/mg protein).

# Association constants for each class of binding site (1/pM).

3—B @AMOEDEM-KITIMAO Ll OFE

fixbay FUZOEMBEETEDIMAO LI L2 ERMEDESHEDE
HEREHEDGERI-_LHBRCEDE S EPRGFL -, Fig. 46 HBEMAO 11
L0 155 BImiEE L -85 @ imipramine OMBITHICHOWTRLELDOTH S,
MAO I BFEIC LY imipramine OMBITERZSFICL /P fHEEFL L, I
WY EIL pargyline WiIRELWME TH Y, RWVT iproniazid, semicarbazide @
MTdh-to, COMFEPRIEEMEDORBRERCHCHEHETH Y, SEEN
v ennh-it,

STERRBOES, ERETEVOEAHSRAMEARBIC A 9IS %
HHEND, TITMAO I OEEB2 LY -EHECTZ - EkKC 3.5 %
BSA Krebs-Ringer sol. (pH7.4) Z{EMH L , quinine MiBBiTHicHo LT L

/e removal (C3)
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Fig.46 Effect of MAOl on the Accumulation of Imipramine in
the Perfused Lung
Lungs were treated with 2mM of MAOI for 15min.

Table 22 Effect of MAOI on the Accumulation of Quinine
in the Isolated Perfused Rat Lung

MAQI Uptake % of control
(nmol/g)

Control 64.0+5.9 100

Semicarbazide 59.5+3.0 93.0£10.5

[proniazid 43 7+1.5 68.3¢ 9.8

Pargyline 2.6+5.5 50.9£19.2

Quinine, 1pM; MAOI, 0.5mM.

f-, Table 22 iRzl iz, a2y b — BHCHAXTMAQO | WLEEEF Tl
W7 quinine Wi &R OMIWH»ZE o i,

MAO IcH Y 2 ERMEDOMGERAHIROMELZHONICT S LD
BEMAO L L2 R EPMEMOMBEY R & ERWMA OEEFYROKA
Blcon TR U I, Fig AT wiliFoBfk2RLIc, MheBerRE LI,
HEoMc BB Z 60, 12 quinine OMEMICH L TH 50 %
AMAOOFHIL Lo LAl YN, COMIIPaYRFYPEDRGT
DR e ERCHELIL TV, coc ki, i bay Py P7EDKGTE
WIMAO | O FEHRPVEEHEDER SV COHEERBRLTws L%
R e, MAODERUEERpO GBI GSBE L THEL T L%
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Fig.47 Effect of MAOl on the Accumulation of Quinine and
MAO Activity in the Perfused Lung
Lungs were treated with 0.5mM of MAOI for 15min.
MAOI: O. none; M, semicarbazide: A, iproniazid:

@ . rargyline.

FLTW3, FHHIC, SPaY Y PEPRESTEDIMAO [ IC L2
HOSHICMPRELIC S —REHRIC LA BOTRBEVLW EEREL TS,

3-C # %

MIray FUPMAODOERNEMERBIIL L CORS2HECT S Y
o, BMENMCRETMAO o8 C-wWTRALE, S haYy FY PEs
EMAO | TMELEE ®, BEMEDOI Y FY PRGHEEFCETFL
oo BMAO [ I L2 P GHIBIHE EMAOEHMFEDR E ORI X R
P rZoont., COMAO I K L2 EPESHHIREIO -2 ciZo i
BHMESBIMCHL THENTHY, ZoMEEARFERAGHNTH- 1, 12
MEAERTLIPaY FY 7EDRGEREAE, MAO | B8IC L > TEY
OMERMPETF T2, AMAO | I L3 BHMEVERKFELEIba VY
YU PRSETFTELoMCREESHBItOGEZ 230, COZEUEMAOW
SPAVENPUANCHELWTOHGERMED GBS CHBIIE L THlREL T
WHBOTREL, MMBLANLCHOWTOLEDGERBME LT EER @26 U
TWBIEERLTWLS,

Hellerman % ®2°Wk pargyline B I ba Y FY PicAo[dificgEarac b

&L T3S, Parkinson 591k pargyline 7 v FIFI P Y F YU PICH
AL, MAORBEOK? I 7fbelETs L 2Wohicl T s, AHITHE
MAO | BIERENFEDO I b a Yy FY 7 @B S B0 G 2 ERECH
ETBE LU, Intact B3I b Y KU PMAQOOTERN L&D KI5
UXATLRELWI ELS, IPAYFYPMAODERHEDRCHELZARET S
crAufeTcHhYy, FIbaYFYUPMAOMEREED OGRS CHB
fiedivTuahrEhrdEEEH Tt ERN, IS ba Y FUYPDOMAQO
EVED Vnax REEBHIMELES B0 Brax H % % 3.6 nmol/mg protein/min,
4.5 nmol/mg protein TH Y, WMHMoOZN %% 1 neol/ng protein/min, 2
nmol/mg protein T®H - 1-, Umax & Bmax OB —BRcOMHEHIZDH LN
B2Em6, MBELEHEER T EHEREZVLY, FRBRICSUZHEOH
BELWCHERILTWR S E, $Ibay Py 7ERABEEE S MEASCHRT
IbAYFYPEHDTH S ERBcNTH Y, WKBRO Vnax &TF Beax »
FLooRBeHBLTwa 280k, -7, IFaYFUYPMAONE
REFD OGBS E KE{ rT#In T L3cBbhs,. EY
WY - 434 - K8 - BE2 o 72 ¥ @ pharmacokinetic process & 1FEOZEHE
ADEESIC L% pharmacodynamic process I Lo THBEXAZ Y, SBECH
T2 EPEHUEPLOED_ VW TELLRE-TWL2, -7, #IlBRT LA
WVREERGRES VAV ClHonRkl2zoF 3 EE VAN TUEDZ bW
HEZ L, “IRMHIEE O inipranine OFEHEEME PHIMERICH T 244N
PIVORBLHETZ L L->TEYL2RHATZILEAOSNTH Y, imipr-
amine Di/NEYABIIE (MEC) # 0.3uM T, MiTcHMAOWEHES 10 %
FEEKTFT2 L HEkEY (Fig.35) ., SEEHL S EEHEHOME CH
0.1—20pM OFHI=HHL T3P, FEPLOMECTRREAEMAOKH
KERIsrlnvwbon, $EkSLILE S, Bl aEIfeH 2R
HrzceprEencnsd, ff- T, SEEMEDOEYH - XEFHO—EBH
SFAYEYPMAOI L2EUN?IVORMEHAF T2 LI L THEBRT
SN L+ EEIRETH S .
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0. MfEREANCH Y 2EPEEN

filcFET 2 GRHEFDORFREE GBI L2 L s 7 0nBEr oA T3 1
s iR 3 53 % {778 W, subcellular level (6 2 BV HfStEicH T
Bt U o, SHRETEZNOFED B, SbaY FUYPREMEOGHE R
CHMIGUERREIZRL., Shay FyU 7Aoo Mg omarcibl Tnd
BooteEASE, FEIPAVRYPICHTZERNEDOESWE . BEKD
MULWEPE R REKGFHE S, HoEREEYoORGFIC L - THEMIC
B s, ZoMEIRIEGEDRECKEFLTHY . BEEEDOMEYD
Rttt oRCREFSHBEAMXZw onr, -, BEEBEDOI P Y

KU PEEaEEn o s minhli & Kt % % 2 Scatchard plots Lo & X, li&ic
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FrgbEEERRCHSLTLABOEESZL 6N, cnsORBEED
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HIpERE O e L cBiEL T3y il MoRBLALVCELTLEDH
Bt L cEERRML2E-TWEI L2 BLTVLS,

PLE., #PiBiTtoBEERCcH L THMICRAL &R, EPDoliattn
LU KO AR EMICESE SR E2 BRI F I baYEFY P

— 67_



MAODEEMEDOSHMEESBIIE L THELTVWE 20 THLD
WCUl, CH6OHRE, WFRSEEREEER EORNITRECRASEOR
Frrdeiins bc, 30wk 70V W %HIC L3 drug delivery system 25
WLUTiTK kT, Rarg25x3b0tHHans,

o5 &

HKDYICKRA, KFRCHEL CREBABRE S 0%, @HEL59 3 Lo
BARZE B TF BRCROLVBERZ2MB2E L7,

Fro, MrofifzsW0E RS 2HEE LMY BNBEE B
BEHHL T,

FICA RS 5 HBS % B 158K 06 7 3 B b B A S [ ¢
AL T,



9L BE o> #HB

& 1 55 SEBR IO HEB

I — 1 fig L Wi BE e s o0 £ 5=

1) A%
FEmEITREFRLEMAL -, AR OHCRRIITE D> 1,

2) ®BY
AHE 170-220g @ Vistar RS v b 2EHLIZ. 8oy P EBARD 1 E
fil Sim 23+1°C, @ EE 5525 X OEETHHICKRRIETHBLLLRIEML I,

3) SR

7w b % pentobarbital (37.5mg/kg, ip) THEEEL fIHLIC € U - # I FElk
£ 9 heparin (10001U/kg) 25U -, MESB2UHL THERRZ2H8U -RIE
BEFHRICH->TYBL, FITABK L 9B U 7o, B 7m0l &cs
BB, EBMLoRka 2 AN, McBB252 30 L5 cEFEELINEL
BIF U roo bR #5302 80 1o, k%2 AWMU LR8I = 2 — L2 HO
FEEOHFIRCIFA LR ARTEEL oo KBPOORE2ERZL -k, W2kl
LeAERRER PR KRL, BRI ETREIZ 2 - (H#E3mm, N 2an,
X 30mm) 2AL THRATEEL -, FFREEREREENICES L, Fis.
WEREEZ2BRELLILLOTHZ, FROZ2EE —h—DOfEIC 3TCOKEZE
R cHmL2FLL, E—h-—HNoREr 2oV avyTL%
EHUK, b, CoTLRBROFRICGE D= 2 — VHORZHG, ZoREMC
R, @ERWENE, v A —4% -, BEERSEH, 885 EAHO
MoSEELZREL -, MERICE DV aYFa -T2 TR Y 22Ky
T2V TE®E 8nl/min T 60 SR MEETL -, Wil %L EIC carbogen
gas Z{EHL, E—HD—NZ2HEXTRIECHRSBDBS VAL —42—2Hn T
4 2 2-3ml % 60 [M/min OBWETCHEAL TITRE -1,
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Fig.1 Schematic Diagram of I[solated Recirculated Rat Lung Preparation
A, E, bag: B, humidifier: C, respirator; D, peristaltic pump;
F, vacuum source; G, H, manometer: |, sampling tube: J, chamber:
K, water bath: L, stirrer.

A) fg el R

[—1 3) 2-8HBLTITR -1, TBDB, Fv b2 KR T BEE
U t-% heparin (10001U/kg) 250U -, WS EFEICH-> UL FiTk#H
BREoBfL -, Bl rEmORKEBCRELER0 . BB L W52 5
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Fig.2 Schematic Diagram of Isolated Perfused Rat Lung Preparation
A, respirator: B, manometer: C, bag: D, vacuum source;
E. peristaltic pumpi: F, carbogen gas; G, water bath:
H, water bath; [, chamber: J, sampling tube.

ULiRBi#R A = 2 — L2 HOE LA LKERATHEEL Io. K300
BREL, MR D =2 — &AL TRIZU 2%, iz it U CiEREEnck
H#L1c (Fig.2).

I — 2 3PP oOMFEITYE

1) AERFEAEHEROHR

Quinine, sulfanilamide, sulfisoxazole, diphenhydramine, isoniazid, p-
aminosalicylic acid, N-methylnicotinamide chloride, '*C-imipramine L ifi
Wi 2 {EH U I-, Phenylbutazone, alloclamide, metoclopramide, imipramine,
procainamide BERFESK.K.»5®, F I procainamide ethobromide Lk
Squibb ttr OGS FELE2ERL -, ZOMOAFEIHRSIFRLEHL -, #
ROAWN I BXE 2 LR REHR, ZFAK, 0.3N NaOH, 0.3N HCl% v T K&
WEERL, pH 7.4 WPt HRL 12,

2) WRRES

I—=1 3) K-TiTE -1, SiakE> v b H#EIM & carbogen gas T+
V&I EL - Krebs-Ringer bicarbonate $¥#OSHER 10al Z{EHL -,
i S i OFEMBITEBR OB S W SRR E RS ER 2w L
o FMilED 6 R2RENOEPBITEROBGCEAAELOMBEACER 2 E
ALt:, BRBREREL2CHHCERL, SRETERE2Z2#EL TP
i iTE 2 kot BR¥ETT#, SEREZE0L0 T L% %21, nembrane cone (
Aminco Co., CF-50) & k2 MAZ 8K 2 Ho THEAWCHE U 2P 2 78k
KUk, SREPEMEDREL RO, BHEHHEOMERE(LLMEL ,
ZOEN 0.1g AL B-bo, FLEREelD 7.6 LEEBoLbLORT
— 2 6HIBRL o, HiICE SR - FIREeHPFERMAIC & - TH MOk
SEZEC LD LT OLRBCT -4 HHIBRL 1,

75 & 3P hh & R R AU E S o il SN 2 & @Rk T
15 rfEMicEo U r-te, ¥ (0.1pmol) 2 ERBEIHEML THEIC 60 HfEERL
EROEPMBITE LY GRHEL -, FPHEOMERELZEE T2 0 0%
VRN, SHEENE EBOED 2 BRECEML T 60 SEERERZ T



Eot, FEMCEML -EPOSE -RPEMC L2 BRERE, ITE XD
B EAECHEML T30 MMERL, PERBICEL RIS TE XYL Bk
WML THEIC 30 SR L . & OB OBRRERYERE % 2 B #iie L
S

3)  hiike ki

WAL ERE N =2 -V E9iEHE 2 MW T Krebs-Ringer sol. Zul
BEAL, BROTESG%E Inl HEALL, BLEv@HH L -EM 20U TR
THWERNL, chehBkdwe L,

4) EPedk
A . Sulfanilamide, sulfisoxazole, procainamide, procainamide etho-

bromide, metoclopramide, p-aminosalicylic acid

Bratton-Marshall @I 7Lk’ %2 -BHRL TiTR -1, THDLHE
gk 0.1ml (= O.IN HCI 2ml ZMA T XL P¥L T 15 HREIMGEL =%, 10 %
trichloloacetic acid 2ml ZMA T L <L, 15 HEKREL TH S 3000rpm
15 @O LU, L% 3ml LT 0.2 % NaNO2 0.2m]l Z2MA +rEERIL
e 3 HREIM@EL, RIS 0.2 % sulfamic acid 0.5a] Z2MA+7EML T 3
SGEMEL TH S 0.2 % Tsuda A% 0.2 ml Z2MATHBEVI, £ meto-
clopramide B3I PVALEPIV AL ER -OENKGL T LEBE 2T - 12,
Procainamide W Hf 60 Zr#kic, fitld 30 EICHE 550nm cH 0 2 KK %
MEL s,
B. Quinine, alloclamide

Brodie SOM KK’ IC LV BB R2ITHR T, I B DLLERK 0.1ml & 1
WhiRET 2—bF (1045%B) 1ml 1 0.1N HaS04 5ml ZMA T L < HEEL, 15
S & U r-% dichloroethane 7ml ZMA T 15 MWL , SO L TA
2EREL -, AEEE Sal 2L T Zntc 0.1N HaS0s Sal 2, 15 4
e U@L R AKEOSHEREZ2MEL o, EHERECHEHEREE, qui-
nine OB EH~ 350nm, 450nm %, alloclamide OBE % ~2 270nm, 355nm %
BERL .
C . Diphenhydramine

DillSDFHE VN> TR 51 TRDOLEER 0.1nl F - WMk €

T —bF 1ml W& 0.1IN NaOH 1ml Z A HEFE® 15 EME L . dichloroethane
TalZMA TISHMIRE 5 U Ic@REBOITEL 12, KIELEREL, AHEEC
methylorange SERIE®R Inl % A PR, SO U THEMIC 2 ¥ WMethanol
Iml ZMAT 550nm lIcHU2WAEELBEL -,
D. "C-Imipramine

ERBRCMAET 22PNV HUHT toluene fliH L, @OSTEERSY
wE TRk Vv F UL —vavigema gk, BOHER L Tri-Carb #ik
DYFU=TaYhr R~ (model3330, Packard Instrument Co.) TEEL
g
E . Phenylbutazone

Burns 6D HE* V> TITR >, TR OLRBER KR IMAFED 2 — b
Z#YE T heptane flii U, SO THEE -E8IC IN NaOH % A T AR
PR U o, @O 78R AKE %2 265nm THEL 12,
F. Isoniazid

Nielsch 60F VW ->TiTR -1, TROLLERBHEE LN+ € T X
—bh% 0.IN Ba(OH)2 X 5 % ZnS0a TER&EB L 28, LY 2al WCREMALE
#i 0.3m] @MU T 20 Sr[EI5Ri#& L S 1M NaNO» O.1ml A 7=, 15 Zpf8I B i &
HEOMML2 ML pH 5 (ML, RIEHMESEK (pH5) 0.5%, 10% KCN 0.2
%, 10 % chloramine-T 1%, 10 ¥ CH:COOH 0.8%F, 2 % barbituric acid (pH5.
0) 2.5%, acetone 1FORRK (HIFHRN) 5al 2MA T 1 BFEBEFHICHEL I
% 2,500rpm 15 RIEOL, Lo 600nm B 20 EELMELT-.
G . N-Methylnicotinamide chloride

Carpenter HD KIS > TIT R »to THROERHEH R EMFE T %
— b %10 % trichloroacetic acid CE&EB L -8, L4 2ml & methylethyl-
ketone Iml Z@ML L <HPEL 1t S 5N NaOH 0.5m] #SL T L EFIL .
5 M U -t 5N HC1 0.75ml 2% 70C < 5 MMl -, &HE 20
% KH2POa 2ml MAKSBAT 20m] W HW L -EBIEMH K 400ne, HEFEE 460
ne CHIONHELZBEL -,

5) LA obs

i KB T ROMMET R CERET oS, EREEPDOES chlo-
roform T, H¢t - BHUEEP OIS acetone TH 2L, #HEL %, Silica
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Gel HF254 (Merck Co.) ZHWCHMEZ 0 797 2iTHB -1, B,
N-methylnicotinamide =t Tt methanol-acetic acid (v/v, 1:1) £, di-
phenhydramine W T chloroform-acetone-ethanol (v/v, 1:1:2) %, fib
O %= o1 T chloroform-acetone—ethanol (v/v, 1:1:1) Z{EM LI,

6) SRHR¥BOME
Hogben 6O H K VICHL TiTR -1, THhDS5, HRABECEDLZI U
ol 7.4 1) MEEHE L S® 0 chloroform 2 AN T 3TCHmMEICEL 3
B 30 riBlc AR L T, S 6 FRMItaEmESciE L o, RVTAKE, £
B L N L CEPREZBEL, TRACESLTHREKEBERDIC,

SRR = FT B PR KB R

I — 3 HeEPE O FEITHE

1) AERFAENE R OHR

Tetracycline, *H-tetracycline, chloramphenicol Wiz {ERL /2.
Leucomycin Az, 3"-propionyl leucomycin As, '*C-3"-propionyl leucomycin
As. erythromycin, cefalexin HHEMEK. K. ronft5R2EHL I, 20t
OXRBIHWSIFRL2EAL -, BROFAV I BEZD L LR RER, BRA,
0.3N NaOH, 0.3N HCl ZHWTHRBERZEXL pH 7.4 ICIEL2HARL 12,

2) miERE
[ -2 2) Ki-»THTR -1,

3) Mgk
1—-2 3) KE->THR-1,

4) ¥EPwik
A . Leucomycin A:, erythromycin

R MM P EDBRERIN N —F A2 K L2 HEEE L0
iz, EkkICt Sarcina lutea ATCC9341 Z{FH LU -,

B. '*C-3"-propionyl-leucomycin As, *H-tetracycline

ER Mg EZ Y Y TV AF DT A Y — (model306, Packard Instru-
pent Co.) ZHLTEEL, UK *H0 2OV FL—2a ViIFECERL
&, BHEHS2 Tri-Carb WK Y F L -2 a v h9 Y4 — (model3330,
Packard Instrument Co.) T#EL /-,
C. Chloramphenicol

i & O RSPt -> TiTiR - 12,
D. Cefalexin

= i M O W M1 B L A4% O methanol ZMA TER&EF L o, mdiik”
QRMII74—ICLYERU -, WERHFE, %E - Bl LC-3A, H5 L4 ¢
chemcosorb 0DS (15cmX4.6mm), MEBHELE : 0.03M HEMEREEH (pH 7.4) -
methanol (82:18), ¥ : 1.3ml/min, BEF K : 262nm, EAE : 50ul, &
FGhimiE : 0CTITRR -1,

5) AP o
A . Leucomycin Az, erythromycin

Ei e O ET O EME LT Z OHPE methanol TEREAL -
R, Silica Gel F spotfilm (RE{LK T RK.K.) THBE I Q2 T 57 4
— 2470, EYEREEHO 70— 25 Wik Y (1 T BB OWETEHE %2 K
Bic, BHEMEHE, leucomycin As KWk chloroform-metanol-ethylacetate
-vater (v/v, 59:11:8:2) %, erythromycin ClX chloroform-methanol-2 X
ammonia water (v/v, 10:4.5:1) Z{FEHL 1=,
B. *H-Tetracycline, '?C-3"-propionyl-leucomycin As

R i Ny O WML R O FEP R R U 2 LB, tetracycline DIV T
i methanol T &7z 3"-propionyl-leucomycin As DWW T acetnitrile T
BREEE L oA L, Silica Gel G (Merck Co.) 2wt I 0 757 «
— &I, RMR@E 7L — b2 -ERBTcEBESNY, S8BCHT 280
EHE 2B L o, ERIEEW, tetracyeline &Ik butanol-methanol-14 %
citric water (v/v, 4:1:2), 3"-propionyl-leucomycin As (C&k chloroform-
methanol-ethylacetate-water (v/v, 59:11:8:2) Z{EHL /-,
C. Chloramphenicol

B H S VIR E Y R~ kO chloroform i %2 W& L 12,



Silica Gel G (Merck Co.) i ZK v b URBIEE & L T chloroform-methanol-
14 % ammoniawater (v/v, 10:4.5:1) ZHWTHBE I QX NS D 7 4 — 21715 -
o BB®%  HEME7 02 b 2% v+ — (BEREH CS-900) % M < k%
TU—b® 265mm icHT BNV BREZHEL -,

SE LI 5% F=ZES O SEB

IO — 1 E=Evchh oo FHAE Bk 55 53 1]
1) AERCRAEHEROHR

19C-Metoc lopramide R FESFKK» SO R 2ERHL -, 200 AZER
HGRICHABHRROHANIE 1-2 1) KE->TiTR -1,

2) EBRERE
I =2 3) KE->TiTRa%,

3)  HREE S 5
micedlEE 2z Ml , 9 £580 pH 7.4 0.25M sucrose-3.4aM Trisifi

(S.T.buffer) #MA 7T 7101 Potter-Elvehjem KEIF A —2HLTKGF
REIFAZX L, WREIR—b2 _HI -V THBL LK, SHEOE (H
LBHEFT, RPR 18-3 rotor) T 600xg 10 #rfE@4 U, Ei§% 3,300xg 20 47
HREOLTHONIEAB T 2B 2B 1 Wy, B2 & U, 3,300xg b il
% 10,000xg 20 HEBOLEONTHEABT 2 B3®mO L L, Ly
@O (H2BEfT, RPR-55 rotor) THEE 192,000xg 45 7yl @058 L < ik
AT EHAWS, EEBIE2ESEHIE L (Fig.3). ##isrid S.T.buffer
iR o, FORE, RORE, @M LEt2MEL L.,

4) Ewewik

"*C-Metoc lopramide OE L, A 2 B KL CIMBL 1Rk v F L
=2 a ViE® (monophase-40, Packard Instrument Co.) %Mz, WHIEH %
Tri-Carb B> Y F U —2a WOV —CHMEL, Z20BOER-H T

LLung
add S.T.buffer
homogenize
Suspension

I 600xg, 10min

y 1
Pellet (fraction 1) Supernatant

3,300xg, 10min

Pellet(fraction 2) Supernatant

10,000xg, 20min

L]
Pellet(fraction 3) Supernatant

192,000xg, 45min

—
Pellet (fraction 4) Supernatant (fraction 4)

Fig.3 Subcellular Fractionation

i, 1-2 4) KEt-T@MEL 1.

5)  {EEEMEES YN e

SPaVFYPAROREMETCH»Z € 7I VLB EY Tipton 60
HEY, Ipav P 7HROEERECH» S F b2 0 — LABEBER Coope-
rstein 6D G, MBEBRORKEMETHB5'-2 2 VLA F4 —¥ ik Averuch
SOHK', 20V - LOBEERETHEI I NI -6k 774 —¥iE
Swenson 6D HIK'’?’, FAVS - LOREBETCHIMER 7 74— IX de
Duve DK ICE->TiT R -1,

6) &HAERE

Lowry 65D HEYV IS TR - 1.,

ITI— 2 =k 2> F U 27 ooZEPEs S ME

1) GREER A BHE W o W
OI-1 1) cE->THHR -k,



2) W3xbayFyPEsyoREn

O—1 3) K-> ba Y FY PHliisr %23 -, S.T.buffer (ZiF#
XU THE 3,300xg 20 HMEEOLU -, CoOkBEEZANREY BL HkREko
hdZIPAYFY Pl E LT TFOERBCHEHL L, REEFI IV EY
PORMERRETZ— b0 8 EoMEEHLAL T,

3) IhravFiy7EDESER

IhaAYFUP (0.508 protein) 2 BBREOER L JTCTAVFaX—b
Utze 40,000xg 5 76 @#O L € Ll & b i oo 500 9% 2 el i s
EHEFCI Pay FY 7EPRECEMEHEEKE L THOLI,

4) FEEEE
[ -2 3) EW->TiITR -1,

5) FWERE, REMEEEMEE, EaeEk
[-2 4) ,0-1 5) 26 O—-1 6) E->THMELL,

6) T—28H

EPH OB Scatchard SO HK'VIC LV BHTL, BEVORSE
W (Ka) RUBRKEDHGCHE Brax) Z2HRET S o CR/D FiEC Ly B
ek 2 Ko -, BRGHERH T 2HEEH (Ki) & Lineveaver-Burk %
B L9 RO,

O— 8 = F2>F Y9 2R Esr = e
s 7 YE

1) kR of SUEHE W 0 3B
D=1 1) Ef>Tiin ok,

2) RiiR%E, M bhay FY 7m0
g2, 1-2 3).0-1 3) WKiE->TiTiR o1,

3) X bay Ry P

Greenavalt SICEZIF b=V mEK' "V 2HOTIIR Sz, TRDODEKRS
FIrayFYZPRERZECHCRBEELESSIF P VIFRZGML, $IC
15 RO ICHPEL o8&, 3 M5B80 S.T.buffer 2MATIF b=V 2HKR
Lice COFmBIFERZ 12,000xg 12 SrBI@O L 8%, Bic Eif4% 105,000xg
90 Sl @O U T iy &kl c L o, RoNnMmyE®L2I Y
FYUPZOF1ES, B2, H3Mmre L (Fig.4), #Mlipit S.T.buffer
ISR, PR, RORE, SHEEEMRLSEL2AEL .

Lung Mitochondria
add digitonin solution
stir
add S.T.buffer
Suspension
I 12,000xg, 12min

Supelnatant
J 105,000%xg, 90min

r _
Pellet(fraction 1)

I —
Pellet(fraction 2) Supernatant (fraction 3)

Fig.4 Submitochondrial Fractionation

4) FEPEsik
IoOI-1 4) cté-T@MEL I,

5)  fREEMERISVE T s
A. E7IVMLME, o nLameMk

O0-1 5) KE-T@MEL i,
B. 3baYyFUPRBIANXN-Z20EERECH2HERKMT 7 0 LCEH
RO Vattiaux-De Coninck 6O FH K8y, FHL-IpavYFY PR
P w2 2OEEMETHZ V- PRAEMEOEL Marco 650 HEK'Y
K-> TiTm -1,



gl &= KEBRIOHES

m— 1 = Fr 2> KU »>2lo3stry S EEEyE
sEi oo M A O BH %

1) AERCAEHEHOHAR

19C-Pheny lethy lamine, '*C-tyramine, '?C-5-hydroxytryptamine &k ifill/:%
FHULE, 2oftoXFzsficAHBEROAME 1 -2 1) K-> TITE-
=s

2) MiIbayFEYPEso#ERN
O0-2 2) ctt->TMiIray FyY 72 AWML 1,

3) fEEMREEMEL

IbaYFUPABORERETHI 0T 7 Y AN NADH &EHF b2 0L
CRTMERTFFR V- VRAEMEOEH X% 4 Sottocase 6D fik''°’,
Okamoto 6GOHEM'V2HLWTHMEL L, ZOMOERCH>LwTE I-3 6)
> TiT -1,

4)  MA On5 ¥ BH# K 5%

I haY FYUPZEER 100ul% 30CT 5 A Y Fax—bLEE, BUHE
P 100p] RUHERNZMAKIGZRABL L, RGP TR S5 LT %
BRI G w1, 2N (COOH)» 2MA TRIG2FEIEx v, Shichibiaig2
MEZCTHIRL, EOMRGHEL2 -FBERL -, Chicko vy FL—a
Vi e mAMHEN 2RES Y F L -V a v hova—CcMELE, MiEE»
AP OMBRIE THEL iR HIEEZ neol (KHP/ng H/nin CRL -,
KBEETUHPERSFEICH U ClEBEE2 R T HIB N g -1,

5) F—%Hr
fCA BRI ER X Lineweaver-Burk plots'®® ic L9 BT L, BB OB EH
(Km) Ketfig KACHIEEE (Vmax) 23RET 2 o0/ ik kv kit »
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ko, HHEEMOMEFER Ki) bEEOHETKD I,

I — 2 @ERIELZE 350 S R EEPEREYy oo
M A O BH

1) AERFAEEEROFHR
'9C-Phenylethylamine iR ZERL 1o, Z oo KL3E R 6 FlC LA
OHEME 1 -2 1) KHE->TIIB -1,

2) Wbk

=1 4) CH->TITR -, @R 3.5 ¥ BSA Krebs-Ringer sol. (pH
7.4) Z{FM L, carbogen gas T+ M&ELT 5 & HiC IICER@mLI-bD%
7 27 O

3) M A O i&E# #E
O—1 5) ictE->TiT7s -1,

oI — 3 A PEFE ol &S A aBAZIC 35 0 =
M A Oa)'r- ‘—:j'

1) AERCAENEHROHY

Harmaline, pargyline, iproniazid, semicarbazide, aminoacetonitrile &
S 2EHL L, 20MORERCAERFEROFARE | —2 1) K-> TIT
o,

2) MWizbhrayEY PEso#EN
O-2 2) Kf->TMIbaYFY PHlisr2 AL -,

3) MAOILIWEZIbaAYRY 7EDESHEERS
iz pavEUP2KEFEMAO]L 1nN HTISHMBEL -E, O-2 3)



> THOER2TEVMAO I AEBOI ba Y FY 7EUEGHL2 RO,

4)  ERERE
iz MAO 1 1nM 2 &LEfRIKT 15 HRIEGEL 2k, e R@RK
L 2 ORBITRLRD I,

5) #EwmERL
W2 MAQ ] 0.5aM 23 0@RIT 15 HMFIREL 2%, EPEMA
Ol oR{FEEREZGER L EPBITEDLKD I,

6) RYEik
[—-2 4) KKE->T@EL K.
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