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rPRR AR . A & IO A BRNE, MREROBERBCEZCE S L Tw5
=a—m Y (neurone) ELREMIETHS 7Y 7Hllg (neuroglia) &2HHEEL ST
%. Neurone ZZEDOH HMilaT, #% (Mgt =& CMlEE (soma) &, H@EHKD
FEBIRER (dendrite) & 1 ADEGEIE (axon) B BB T\ b, BEROME L
® neurone D LRI CMIIIA &~ F 7 A (synapse) LT\ 5, BhERIIAHEARHE
(nerve fiber) & &HEEI, 7o\ TWEI# (myelin sheath) TBbLI TV 5 (FHik
HED o

BB O AR C D v o T AR LT OMRERIIR B, & LTt
R E (neurotransmitter) * Ik & L CiT7e b 2LF % (chemical
transmitter) TH 5B, mEWHE & L Tk, B ¥ T, acetylcholine (ACh),
noradrenaline (NA), dopamine (DA), 5-hydroxytryptamine (5-HT, serotonin), histamine,
glutamic acid, aspartic acid, 7-amino butyric acid (GABA) KU glycine 7¢ & 345 X
hTwb, REIRICMEA v AL 2CHIG LT, v 7 AMICFR IR T IcZh
D O MRAEWE DT ¥ 7 7 A b v F T AR S, By T T AR ISR
T BN (receptor) LA LHMAMREI RS, By T VAR LICHAET XA K

TS BERES (Flf, 44+ vF 5 VR BB WITeyclic AMP (or GMP)FEAR) &
HBLTHBLBEALELDE IR TS,
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FeFAaY VD= aF VEEREE (1) ©OWTE, H5F VUL TOPFREAELTES
T & UCBEE BEAEY LT A8, BOZARC OV TIRIECHEERTH
b, —fRIC, RERS FRAKKROIE “HENCEABEY FLFES T L OMEIER
XD, BB HBEENIEE I THD T OEBBENER TS EE2D
ho, ft-> THREOBIROS THAE S EAEOBREMN O X TR EES T0
BRAHECHD LV BEEMTE LS, 20T &, WHED D OPROEN &k
Z LTWwiz,

TZRRE WYL ST D RS E D AT o 72D, proteolipids D Fg HLLIED &
ETH B, 19514E1 Folch-P; & Lees (2) 1 X o THEEMAL & proteolipids &\ 5 —
BOBEAE-IFEEAEARR IR, TOBL L OPREI L - T, ZOWEIHK
REWBECH T 5 B/ES T L L TOBEY AT 5 ER A B S, flaE, 1 v
F—nA7 2 VO 5HT 129w T, Godwin & Sneddon (3) %5 » b M@ HED
proteolipids 23 5-HT 12} L CEFMGS T & L COEMAPBELY A L5 EHE L,
LasLinds o, 25 D4 L7 proteolipids 1%, myelin 3¢ @ proteolipids TH v .
SHT x5 fEaAML, BEREHTH L ERAYUHEC L - THLAK S
(4, 5).B—RNIToIEE DBEREIL, A AR K OVHiia P BDR B O FEEZ 381 % “molecular
cement” & L TOHBETHHM, X B ARBECOVCTHORE S L, iz
%, Loh & Law (6) (%, IREOBIEED | 5k LT, SEHRBCs CIRES
MERNEER- AT E L TOREY R RO ofE B> Refis LT, %<
DAY BELEY 5 FHEBEL T Tk, B A VvICEEBEL Wb X b, B
MIRESEHETHDHZ LML TV 5,

Tryptamine (¥ 5-HTREEA v F— 7 3 VETH B A, S-HTIZ A5 & RHE DK
MBEHBCOGEOHIUELDMREEYE L LTOMEH L AERTE D,
tryptamine A DMHR(LFM eI RITIG EA EL IR TR LT, —EREINDHE
SEThH D,

ARFCTUE, EEYEREE O PRI R B A B T AR S BE B R T <L BRI,
tryptamine AR~ DB G DAY MHE L, SB—B L L T4 Rin vitro R TO
BREERMIEE I X 2 BRI % CH) tryptamine DGR TE L, THIC
FREFVERRC THEESH SRR, Ticbh, FeE ORI ERE A tryptamine 52
BB R TN D 5V IEASR T L LTOREEZE L TCWHE WS T EE Y
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Myelin proteolipids [CEAET S [“C] tryptamine S XEOHEE(ICO2WT

MoB

Proteolipids 1% Folch-P, & Lees (1) @ X b fiEfl ks b J L & hie §F 8ix
hydrophobic protein T& 9, chloroform—methanol }x Ofbutanol—water B IZ X 7] ¥
Th5H0, KCEREROWEEHT 5,

PR, % < ORFFEEIC X D proteolipidsi B UC, Z OWE RIS EWE IS ¥ 5%
B TELTCOREZAETHAREIABE S h Tk, #l21E, Fiszer & De
Robertis (2) K0 Godwin & Sneddon (3) Hik, F » FRM#E#H K D butanol
extracts ~® [MC) #7213 CH) 5-HT oAk xS, SHT #elo & LTo
proteolipids DB 525 Lic, i, AH D (4, 5) & LE&EZ7 v FMEEHRHEI DEDL
#% butanol extracts FiZiE, %8 D myelin F13E D proteolipids A& F N T 5B 2 & BT
RE (“C) 5-HT R LTEBAM OB 2GR EE T2 L, SHRIEEDOHE
% tryptamine 2VFREICHET B LA HE L, i)y, FEDL (6) 1%, 7 » Mg
# mitochondria g3k D proteolipids x4 % [(“C) 5-HT OfEAEROBR LD, WY
B SHT e U TREMRE SR AT 5 Lellbnic L,

PAEDEE L D, iR piReEI d ok O proteolipidsid, =i B A0SR A0+ DIHE
BT HAREMIEEEN s o chs, Bief v F—n17 3 v (5-HT, tryptamine) & Fp5
P HAEEZHT 5 ERSBEDOHRC T L LT T,

AIETUL, tryptamine FHAED S THRE LY BT 570 DE—4 & LT i myelin
proteolipids & JH\ T, [A#'H & tryptamine & DM A BGRZ BRI A AEOWE O b
BEd Lo,
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Myelin proteolipids fFiSEDEE S E (X9 3 tryptamine DEE(CDWT

&
Myelin proteolipids {Z %4 % tryptamine DFE-HIT DT, BHEOMDO 71V — F
(T) Ly, BREANODLIEHEERETHZ L. RO OMEAREL, IFEHKOE
RT &G Shic, )7 opiate AMKE LTOAREMEAREIhTW5
proteolipids DAMKIZE] LTk, MEMIEE D 1 > TH % sulphatides (CS) ORI 5- A i &
nTuws (8), EHI Johnson B (9) KUEEL (10) &, IFEEMECRER D b
SHT RRC RN & SRR &3 % & L el Lic,
AKERTIE, myelin proteolipids I {749 % tryptamine ff G H OPEICOWT,
v} proteolipids & 0 %55 41 % JRE 70 & F Rl B Ui,

i

ERME R U E
(1) Myelin 7)o 384

AHE100— 150 g D Wistar REEME Z » b DRMEE A Fv 7o, M\ & LTk,
Norton & Poduslo (11) DJFEICHE o 7o, £ OB 1 - 1ICR Uiz, fif L7z
X 10.32 M sucrose 12T 5 %homogenate Z{FH L, ZD$D%0.85 M sucrose HiZ B
L, B RPS—27 i swing rotor & F\~, 75,000X g 304 [ © 4 ¢ F ¢ rp @
(myelin rich—fragments) X O 2 7z, & O FhfEfE & £DE RO K& iz, 156,000 X
g S50 MEO L, M myelin %1572, & O myelin /3% 5 % homogenate & [f &
DRI S fo (RARALED , 205 FEIEEES, 12,000 & 10 D4 T Cmo LIk
# (myelin fragments) %, Z OEIEIL 2 @177 - 72, Myelin pellet % 5 %
homogenate & [W&D0.32 M sucrose IZf&#EH, 0.85 M sucrose FIZER L, it
e PR (myelin rich—fragments) R OW#E 2 1G7c, T OPREEZEDERDK
%Mz 156,000X g 504 [EE0 LT pure myelin 0@ %87, (I BABRIETTXT 4
ClETITIs o 72.)

5%, myelin FEOFEE, BFEMENC X 0 PREHWFRCTHER L,



5% Homogenate of rat brain stem (0.32 M sucrose)

sucrose density gradient (0.32—0.85 M suc.)
centrifugation (75,000 % g, 30 min)

= 1
Interlayer Pellet
Myelin layers were diluted with equal volumes of
water and centrifuged (156,000 % g, 50min).

Crude myelin fragments

Osmotic shock (2 times)

Myelin pellets were suspended in an original

volumes of water and kept for 20 min.

(centrifugation, 12,000 x g for 20 min)

Myelin pellet

sucrose density gradient (0.32—0.85 M suc.)

centrifugation (75,000 x g, 30 min)

r \

Pellet Interlayer
Myelin layers were diluted
with equal volumes of water
and centrifuged (156,000 x g,
50min).

Pure myelin fragments

Fig. 1—1. Fractionation method of myelin fragments from rat brain stems.

Fig. 1—2. Electronmicrograph of myelin fraction showing several myelin fragments
(My). Bar equals 1 gm.



(2) Myelin butanol extracts OfF#L

M4z L - THE S iz myelin fragments %509 sucrose (2ml g brain stem) I 5%
WX, 1065 5O KA butanol T TER T 2 WpfEhhih L7z, Bhiti#a1,000X ¢ 20
RO L, 55k butanol JE % 2RI F3OTITH L OAEEDK 1/ 3 R Ly
myelin butanol extracts & L7z,
(3 BEE i D

BB RWE A Mokrasch (12) @ ice—cold etherLBEEICHE » T, 14% DK% In s T
% H[¥¥{k L7z butanol extracts & DB L7c#s, FxDIREEE 7y 1D 5 A7 v =
P25 T W TCREEBRE DEE LI, T, —EEDOFE (lipid phosphorus & L
THL5umol) o AMEH T 4 (1.3X15em) FWCERE L., 2 1 -1 R LUICBIERICTE
nEh Ol e, SIEED B, SR TARLZE 22, butanol—water (B
(14%, V/V) wH» L TREEERIC AV,

Table 1—1. Silicic Acid Column Chromatography

Solvent composition : Total Qolume

Fraction (chloroform-methanol, (ml)
v/v)

98: 2 30
A 96 4 ‘ 20
F—B 90 . 10 60
80:20 40
=0 60 : 40 45
50 : 50 40
F=D 0:100 40

(O "CJ Tryptamine & D5 &5

Fkhz o —E R (0.3ml, lipid phosphorus & UL T# 1 ¢ mol) %2 F204- 5
X107 M @ [MC] tryptamine & incubate L7z, Incubation £, JGIRHE % Sephadex
LHzx % 7 & (0.6X19cm) BB L7c. BHARICIE Stepwise % iV, £ OWHBE L 14
H& %, chloroform, chloroform—methanol (CM)10: 14 10ml XY 9 : 1 16ml TH -



fro WS AZB= L ZTT 4~ ZHELD—EE (0.2mD) A4 T AE V5
L. toluene,/Triton X—100 (2:1) ¥ v v —2x— (13) 10mlZHME, kY v 5
Vg VA Y VR I CEHBBIERT0~90% T DB aE Ml Lic.
(5) AIFAEEDOWE ‘

Cholesterol %, Searcy & Bergquist (14) D FETHIE L1, 4% phospholipids i,
2 RILJEBA % I\ % Norton & Autilio (15) @ TLCHERIZ THBE, RIEHHEE Lic, B—
BBRYAIEE & U ¢ chloroform—methanol—ammonium hydroxide (14:6:1) %. R
BEESIEE & L T chloroform —acetone—methanol—acetic acid—water (10:4:2:2:1)
RV, fok, MRIEE Y vEOWEEE, Chen b (16) O Sk THric -7z, Minor
galactolipids, cerebrosides & ¥ sulphatides & A4 TLC ¥z T4 8, REHBUE L
e, Thebb, —EEORE (ipid phosphorus & LT 2 pmol) # TLCF v — + i
A A v b L, chloroform—methanol—water (70:30: 4) D EPEEBHC CEHE, &8E8
% I, vapor i CHEER L1, FRFND galactolipldiCAHM4 T ALy b 2TV — b+ L b
HEHRD, CM (1 2) B ThHit L, Svennerholm (17) Ok TRIEE
galactose & WIE L1z, HIFED FRETEMT 2700, UTOFHsF& (18) %
H 72, minor galactolipids = 846, cerebrosides = 828, sulphatides = 933,
ethanolamine phosphatides = 732, choline phosphatides = 804, sphingomyelin =
800, phosphatidylserine = 820 & OF phosphatidylinositol = 890.
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Myelin proteolipids & » 3 5 n- I EEHK A, (MC) tryptamine X LTRSS RE A -4
LTWwicz & X b (7), proteolipids I {743 % tryptamine f5 S EH DOME 2 KK
HE—HE LT, ABWEE Y ABH S 27 a< 257 4 —I0TEBI 4 5B,
Ao wirh OFERE & (MCI tryptamine &5 HE & ORI R LB Lic, £ 1-2 85
B L 018D Rhic 4Tk OJFEMER O e S % TLCER L hRDIebDTH S,

Table 1—2. Lipid Composition of the Several Fractions Isolated from the Lipid
Mixtures of Myelin Butanol Extracts

Fraction Major lipid component
F—A Cholesterol, minor galactolipids
F—-B Cerebrosides
Fr—-C Ethanolamine phosphatides,

sulphatides, phosphatidylserine,
phosphatisylinositol

F—D Choline phosphatides, sphingomyelin

fib 5, HFEeEE% Sephadex LHy AT A7 v~< + ' 7 4 —ZCEM L7, myelin
butanol extracts DI I81F 5 Sephadex LHy 5 5 22350 [MC] Tryptamine D H
RE—vEM1-3R LT, (MC)Tryptamine OB H v — 7k, CM 9. 11 narrow &l
ELTHBbh, COBEHIhCEENREABEHEs L2 W] LNET 5D,
butanol D&z [“CJ tryptamine & Iz CRIBEER A 1T - 7o, KR, narrow B DB
Hovt— 7 AL U 7o MBI B BRI AR S uie s » 7 (methanol I T O HEH L
72)e Lo CZORHEDHI Y — 713G TH L LB L, ORI D,

[MC] tryptamine & OfE AL 4 TSephadex LHy h T 27 < v 775 7 4 -2 THT

73: o fco
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Fig. 1-3. Sephadex LHsx chromatograms of myelin butanol extracts and

butanol—water mixtures.

Samples were incubated with 5X1077 M [*C]) tryptamine. The discontinuous
elution system desc¢ribed in the text was used.

Sephadex LHa % 5 57 5= b 25 7 4 — % AV THFEIRM & 0 85 huic 4 T4
A (MC] tryptamine fESREA A L7z (E1-3), FO&EEL, F-CHE O LA
JLD myelin butanol extracts VA $ % D L [FAZED tryptamine #5FEEZT MR L T e, X
51z, myelin butanol extracts, JEBEREE MO F—C4Hi &L (“C] tryptamine & DFE S
Hit % — v FERFEME Sephadex LHoy # 5 427 v <+ 275 7 4 —ICTHEILIcE & A5,
M1-4RLicRe o n 3FOFMBHIFMOBWH 2 —vaerRLic, D LORR X
D, F—C 4 B3It D myelin butanol extracts AT 5 [MC) tryptamine %56 A0
FEERMO S THREEE LR EERFL TV LT LAV L,



Table 1—3. (“CJ) Tryptamine Binding to Several Fractions

Fraction Amount of tryptamine bound (%)
Butanol extracts 72.2+6.4%
Lipid mixtures 71.845.3*
F—A None
F—B None
F—-C 72.3+5.0
F—D None

Several fractions were incubated with 5107 M [“C] tryptamine. After incubation, the
mixtures were passed through a Sephadex LHax column, and the bound radioactivity was
measured as described in the text. Results are expressed as the percent of total input
radioactivity (mean + S. E. M. of 3 experiments).

*Data from Ref. (7)

Chior?’flc)rm oM oM
7/
’ ' 10:1 ! 911 |
Butanol extracts
5= Lipid mixtures
- = = = F-C fraction
4 -
3 -
£
a.
ks
5
% 21
]_ -
\
\
\
Za =l
0 1 20

Froction No., 0.8 ml

Fig. 1—4. Sephadex LHgx chromatograms of myelin butanol extracts, lipid mixtures
and F—C fraction. Samples were incubated with 5x107" M (“C] tryptamine. The
discontinuous elution system described in the text was used.



e =DM O 72— (7) i, myelin butanol extracts ~\® tryptamine f5& O R
V& ME Lo %, tryptamine & O 5-methoxytryptamine @ % %% myelin butanol
extracts ~® [“CJ tryptamine f & & HET 528, 1 v F—7 ¢ VELUE R OB
REEWARMLOEM LRIV X WLAC LTS, £ CIHERKAD
F—C Zriins balicasd (“CJ tryptamine G RED R B R RFF L TV % 230 % W
3 A7, displacement EEH 775 -7z, BHRAYE 1 -4 1R LA, LD myelin
butanol extracts AR BN % MBI ETHRRE LTV D T EAHBI LI,

Table 1—4. Inhibition of [*C] Tryptamine Binding by Various Compounds

% Inhibition

Compound

Lipid mixtures F—C fraction  Butanol extracts®
Tryptamine 84.5+3.8 85.91+4.0 59.4%+12.3
5-Hydroxytryptophan None None None
5-Hydoroxy-3-indole acetic acid None None None
5-Methoxytryptamine 100 100 78.9%£4.0
5-Hydroxytryptamine None None None
Acetylcholine None None None
Dopamine None None None
Noradrenaline None None None

Samples were preincubated with various compounds (all : 5X107* M) for 30 min, and then 5X1077 M

(#C] tryptamine was added. After incubation, the bound radioactivity was measured by Sephadex
LHy column chromatography as described in the text (mean®S. E. M. of 4 experiments). *Date from
Ref. (7).

FEETL IR E TR O tryptamine f5 & REA BET T 5 (BBoEHI O FHWERE L LT,
("CJ tryptamine 123 U CHFEIIISRE BB 2/ L T\ % 3 F 4Bk O IR BB A & &
DT LTc, FOREEAFE 1 -5 L1z, Myelin butanol extracts iZ& ¥ T\ A
BB EE L BEIRER L IRECE A LTV B 0T, = —F AR TELRCIRER
W OEEMENRERE (sulphatides (CS), phosphatidylserine (PS) 2 O* phosphatidylinositol
(PD)] VI LTI butanol extracts D & h{E\WVEZX R LTz, &, F—Co@EThofE
BHTTOSEDLILD myelin butanol extracts F D LT DI10%B LT D H DIk
tryptamine FE WG LELW EEETHIE, BoEFROIRBEDOWN. ethanolamine
phosphatides, PS KO PIIZ D & tryptamine 55 E DO AE & U TOARER AT D H i
D,



Table 1—5. Lipid Compositions

Lipid Lipid mixtures F—C fraction  Butanol extracts
Cholesterol 469.9+14.0 Not detected 490.0+10.0
Minor galaclolipids 23.3%£2.0 1.4%0.5 21.0£0.8
Cerebrosides 226.4+4.0 6.5%0.4 306.7£7.6
Sulphatides 7.04+0.6 0.4+0.2 79.0+£1.7
Ethanolamine phosphatides 310.3£7.0 301.8£6.2 303.143.3
Choline phosphatides 189.9+5.7 Not detected 192.3+4.7
Sphingomyeline 16.440.9 1.3+0.2 38.5%£3.8
Phosphatidylserine 31.7+0.5 19.2+1.2 76.1%£4.2
Phosphatidylinositol 4.2£0.6 2.8+0.1 8.6£0.3

Values are expressed as u g//incubation mixture (mean+S. E. M. of 4 determinations).

5 B

Mokrasch (12) @ cold—ether LEREEIL, proteolipids @ protein—lipid [E] D5 A& % 52K
AN 8] 9 137534, Myelin proteoclipids % 4 & ® ice—cold ether I CHE 4 5 LIFE D
HH126. 1% @ protein X 0°82.1% @ lipid phosphorus 23R I 5 EAAD (5) il
HL T2, WEREE 7 (AT 27 m= 257 4 —ICTAREICHE LB,
F—C @D &S, T60 myelin butanol extracts 23783 D & FAHED tryptamine S 5E%
KL, SOLHE~D (C) tryptamine i &5 DB H -t % — v &, myelin butanol
extracts DFH & I —H LT, IBIEA v F—nA7 3 VELPE R OB O {5 5
BB % JiUT o displacement 5B X b, F—C4riisd, n0 (MC] tryptamine fE-&HED

| EeEM AT D ZEAWH BN E T o7, B EDREER L D, myelin butanol extracts
WAFAET 5 tryptamine fEEAREDWE % F—C oHAREE LT 5 2 LM RS h
7z,

Myelin butanol extracts, JEEBE MO F—CHEC BT 5IEEEESHOBEREL D,
F-C ok Tk, IBEREKRDOIEE S & & i L T ethanolamine phosphatides,
CS, PSRUPIOEEBICIEENEOMK FARD LRI - 72, cholesterol, minor
galactolipids, cerebrosides, choline phosphatides & (¥ sphingomyeliniZ 133 U\ MK T 2532
dhhtfc, ThbDZ & XD, myelin butanol extracts iz W HI X i (MC) -
tryptamine fESWBEOAKE L LT, L4 HOBEOR SO M ERER X 5,



o Hn

Quaking mice F3RMD & myelin proteolipids (CXf 9 % tryptamine DEFESICDOWT

&

Quaking mice (%, Sidman b (19) WX - THEAIShEETERYET 5
mutants TH 0, PRMEERIC BV TE L myelin BRI ED i, S HICHEFEIL
BT BEE DVhAK L - TE#ST bR,

BT B\ T, myelin proteolipids A7 4 5 Fr 2y ¥ (“C) tryptamine %
EMBEORGELE LT, HEDIEE S T (ethanolamine phosphatides, CS, PSEO'PD @
AR A RETHERMEO N, ABTCR ERTHEE L L hiTES s BT, FE
e (BCRERER DREiL oo~ O myelin proteolipids & RRE X R AEY X b
FHE L, (“C) tryptamine & DREFREV O CHEGER (CofH) AV FREEMCE
WO &0 R L,

il

ERMB RO HE
(D BB

HekE Quaking mice (BC:HF -k B 27 A U B2 % 7V VHFGERT (NIH) X b AF
L, YPFREC CHASH (4~ 7[E) 24, Quaking mice #1187z, ByWIL N CIHRE
23+ 2T, MESSE5 %087 — FHTHE L, FEEEH ROHBKEE fcERE
B,
(2) Myelin 2 D FHHL ,

REEBRIT TR D S D mice R L1z,
Quaking mouse #4 DJER % 5 Lig\ litter mate () controls D 441213 H i,
26— 27 A#i% 2 h control pups & U control adults #f & L, Quaking mutants & LT
3, 26—2THERD S D& Ve, 3TEHED mice D&, BB RH L, PNMME O
MR Rk Lk & Ui, MIBEZBiERIC D Tid, Matthieu 5 (20) OJfEEE —Hds
Lich DR L, TOMEER 1-5mRLic, (Uok, BEETXTLCRTIT
755720



5% Homogenate of whole brain (0.32 M sucrose)

sucrose density gradient (0.32—0.85 M suc.)
centrifugation (75,000 x g, 30 min)

| 1
Interlayer Pellet
Myelin layers were diluted with equal volumes of .
water and centrifuged (156,000 X g, 50min).
Crude myelin fragments
Osmotic shock (2 times)
Myelin pellets were suspended in an original
volumes of water and kept for 20 min.
(centrifugation, 12,000 X g for 20 min)
Myelin pellet
sucrose density gradient (0.32—0.85 M suc.)
centrifugation (71,500 % g, 60min)
I |
Pellet Interlayer
Myelin layers were diluted
with equal volumes of water
and centrifuged (156,000 X g,
50min).
Pure myelin fragments

Fig. 1—5. Fractionation method of myelin fragments from whole mice brains.

AN R ORI A B Fe % & D 0.32M sucroselZ T 5 % homogenate X {EEL L, 2D
D% 0.85M sucrose FizERE L. HiL RPS—27 # swing rotor % f\~, 75,000X g 30
S D4 T C @ (myelin rich—fragments) R OUWHE = Hc, & OFEE FO%
BOKEIZ, 156,000X & 504 @D L, H myelin %57, & OM myelin 758
% 5 % homogenate & [f] &8 O KICRRE X7z ((KRAED, 20 HIBES, 12,000X g
105 M D&t F T i LI (myelin fragments) 7, T OEF 2 EfT/R -7,
Myelin pellet % 5 % homogenate Eiz5t L 1/ 3 & D0.32M sucrose [ZF#EE, 0.85M
sucrose FIZfEfE L, HRPS—25—3 ! swing rotor i\, 71,500% g 604 FH D5
DT OB R D ERD KL N2 156,000X ¢ 507l LT pure myelin 75
[

(3) Myelin butanol extracts D{E#HL

MfasEE X o T it myelin fragments #50% sucrose (3ml0.1g) i &

¥, 10f5 8 0 KAIA butanol & T T 2 RefHl#hi Uic, #iH¥%1,000X g 2057



O L, B5hic butanol BEERTI P36 CIC THRERMNEHREC E THRM L.
myelin butanol extracts & L7z,
(4) ("C) Tryptamine & D& Kk

Akt (0.4mD ik (14%) zhnx Pz (e, 0.3ml =R F205H 5 X 107
M @ [“C] tryptamine & incubate L7z, Incubation %%, {E¥#% Sephadex LHy # F A

(0.6X19m) FBRE LIz, BHRBIT Stepwise R V., IR OB H BT FNF
# chloroform, chloroform —methanol (CM)10: 1 &10ml X O*CM 9.1 16mlCH - 7=,
HhZ AR LNITT 4 R KHEXD—ER (0.2mD) wAM T A VIEHEL,
toluene /TritonX—100 (2:1) v vF L —%— (13) 10ml H&Eimes. BiEy v 5L —
Ya VY VR = CHHEAIETO~909% T £ D BATRE & WE L7,
(&) JEHELOIEEMEDAE

Myelin butanol extracts R OEH I/ HoHIFOEAE S E1X, Lees & Paxman &
@O SDS—Lowry ¥ (21) W TCTHlZE L., Cholesterol, %% phospholipids & O
galactolipids DUIEIR, EE—HIC LB L 7o JFERICHE - 7e.
(6) T U H L

Quaking mice #4 @ myelin %}ﬁxﬁ?ﬁ%%%@“éﬁﬁﬁf@%ﬁ%%&t U CR T AL
o, REEHRR R DB L, 2 BEEET (freeze fracture) k@ 2 FHIC T
L,

DiB#E ik

Myelin 246l % glutaraldehyde (4 %) RO osmium tetroxide (2 %) & T —~HIH
7 U, ethanoliZ CRYREIIBIARSE = A 5 ~ IR % v~ CTa i Uiz, 600~1,000A DY)
Faw/b T« 3 27m b —a (Htachi MUM—23D) @ CTER L, BEfEY 7 =V RO —
fbgme T Em Yk, Hitachi HU—12A (FANEHEIO0KYV) & FEAMENIC TREE L7,

2) DRARG B Tk

Myelin 0k} % glutaraldehyde (2 %) CHIEIERE. 30% glycerol & THEEE Lz, L
RO RTALER SR & WA 22 3R T CRRBEEE, EIKO FD—2A BRASMT 218 & Fiv - —120°C,
107 Torr AT O4pE T Ol fT7aw. ZH Ui % U platinum —carbon (& T
shadowing (2 7) L, V7 U BEHRIEH LI, o/ 7Y 2 BEEEHMBEELI25KYV
DL T TR LT,



EL 3RS
AR TH - By C HF -k #i® mutants, littermate controls A ¢ pups Hi k@
myelin i % @75 G h-1k M O BURE B @ TBRBEMIC B ZE Lic, M1 - TIEARTHRI
(C) MBS myelin 8k, control adults (A) # multilamella ¥4 53 %
compact myelin [ JZ LT\ A @ L L3 % & | intraperiod gap D AT ETH
h, =D Z @ B loosely packed myelin A5 LTCuwfz, 77 pups (B) .,
myelination JEBCO 4R S BRI CH % 4, multilamella fEiGE % JE T 5 F TICRE 5
7o\ single WA 2 K@D Shte, D EMBVR ST L o, IFEORE I BT
myelin [)KIZR OB BN ETr o T, BT lamella BORIEEEAE O b &
WM TR R N2 7o, M1 - 8 iR AR control adults (A) X, intraperiod
gap iz 5 Z T T B HAEYER A A head piece & LT lamella 8% JER LTz,
Pups (B) Tli. head piece BA—FNIC WA T B DD A% { Bl bhiz, Mutants
(C) X, head piece DA ATr <, intraperiod gap AR TEHIM I OB 2 & LM
%o T, WENERPHEEODICZ EAMERShL, Titb b, 2 o Bz
T, FRERORE O myelin FLOHTED RS T,

A B| e ]

Fig. 1—6. Ultrathin section electronmicrographs of several myelin fractions. A,
control adults; B, pups and C, Quaking mutants. Bar equal 0.25 4 m.



Fig. 1—7. Freeze—fracture electronmicrographs of several myelin fractions. A,
control adults; B, pups and C, Quaking mutants. Bar equals 0.2 2 m.

Quaking mice f12k® myelin [EORERE B LT, E{L2EATICIE galactolipids 75 b

DAL T (22) KU basic protein, proteolipid protein @¥f4> (20) AWE ShTuwb, £
1 - 6 1ZFEE T H\ 7z control adults, pups XU Quaking mutants =3 £ h @ 4 i ik,
myelin ¥ & &% UF myelin butanol extracts f1® proteolipid protein, lipid phosphorus %
MLIcbDTHSB, Pups KO Quaking mutants D 45 [ 3513 % I E X, control

adults I L CTHBEAE (p<0.05) & THA LTI,

Control adults, pups & 0" Quaking mutants [f1§:® butanol extracts FiZ & & h 5 &l
B ORE R A2 2:1-Tic R Lz, Control adults 2 < pups & O Quaking mutants /3¢
@ butanol extracts DA & O JEEMEE A LT 7o, T galactolipids X,
Baumann & (22) O D, £ OWA A phospholipids i H-fiv s & & AVHIBI L
el



Table 1—6. Myelin from Central Nervous System

Control Quaking
Adult Pups

Age (days) 26—27 12—13 26—27

in weight
Brain &:Sg 367+5.04 333+1.83 34143.19
M{;ﬁ‘t‘ weight* 54.822.43 9.45+0.63 9.42+0.73
Prg:j‘t’;i’f* 23.41+2.55 5.76+1.01 2.1540.36

(mg)

Lipid

Dhosphorus™ 67.2-+4.4 38.01.40 44.4%5.1

~ (pzmoD

*mg ‘g brain **per g myelin butanol extracts
Mean =+ S. E. M. of 5 experiments

Table 1—7. Lipid Composition of Several Myelin Butanol Extracts

Control

Lipid Quaking

Adult Pups
Cholesterol 22.04%1.88 8.78:0.70** 8.93::0.63**
Minor galactolipids 1.304+0.15 0.70+0.23 0.22+0.05*
Cerebrosides 11.80£1.03 4.940.10% 4.190.27%
Sulphatides 2.50+0.45 1.39£0.02 1.59+0.11
Phoaphatides 19.40+2.37 8.06£0.53*  11.80+0.83*
Sholine ides 14.76+1.69 8.19+1.13* 10.17:0.79
Sphingomyelin 1.424+0.12 0.55+0.02* 1.36+0.10
Phosphatidyl-
sermy audy 3.89+0.23 1.93+0.30* 3.42+0.23
Phosphatidyl
Phosphatidy 0.66:£0.02 0.4140.05 0.73%0.01

Results are expressed asmg, g myelin butanol extracts (mean® S.E.M. of 3
experiments). Significantly different from the value of control adults at *p<0.05 and
ko

p<0.01.



Quaking mice f3E O FE 4 myelin butanol extracts & DFESEE S 5 X 107'M ©
("*CJ tryptamine % I\~ T{775s -7z, Control adults GEfEEE 1/6) OEACBIT 5

Sephadex LH 0% 5 205D (MCJ tryptamine D@ HI 2 & — i3, CM 9 1 ©FlIc
fEAMD narrow 7 ¥ — 7 o8 L, [AAEDERK % pups, mutants (€ D myelin
butanol extracts I 2>\ T $ {775 - 72, 2 fid butanol extracts @ 2 #i & % control
adults AR & E$ 5 &, tryptamine I L CHEARER /R 78 o 7o 2%, Miadk Ik
ICHRAGE 2 SR GRS T 5 & &I Ui, Bl EOPiukatts, sl o PS
E &% control adults D TN L BERIBECHELBC IR FREH L oA, 3Ft
FREE D tryptamine 5 GBEZ /R Lic (FE1-8),

Table 1—8. Myelin Butanol Extracts

Controls
Mutants
26-day-old  12-day-old
Lipid phosphorus (¢ mol)* 67.244.4 38.0%£1.4 44.4%£5.1
Phosphatidylserine (u g)** 24.0+0.8 23.4+0.7 23.8%0.5
Amount of tryptamine bound (%)*** 75.94+1.5 77.8+2.7 75.941.1

Myelin butanol extracts from controls, pups and mutants were concentrated to 1,6,
1,712 and 1,8 of its original volume and then incubated with 5x1077 M
("*C]J trytamine. After incubation, the bound radioactivity was measured by
Sephadex LHzx column chromatography as described in the text. Mean +S. E. M.
of 3 determinations. *x mol“butancl extracts of g myelin. ** ¢ g /incubation
mixture. ***% of total input radicactivity.

Myelin proteolipids #1® tryptamine &8 O 7 FREGEE & Biad 3 % fodic, JERUH
¥ tryptamine & DF AR TIn o7, M 1-8 L DFERER LA, 5 X107'M
@ tryptamine (agonist & LC1,000f%5# %) € 3 f © myelin butanol extracts 1Lz,
competition plateau GBE&EEIND %R L7z, LasUL7gA H, control adults, pups, K
Y mutants {13 myelin butanol extracts I BT 5 Bl ED ICfElL. FhFh 3 X
107°%, 6 X107° RU' 2 X107*M CTh - 7z,



% Inhibition

100 oo 26-day-old controls

o | 2-day-old controls

e+ e Mutants

50 t-

1 Lol

a1 1/’/1’1411
107 107

T ryptamine, M

Fig. 1—8. Competition curves by tryptamine on the specific binding of [*C) -
tryptamine to several myelin butanol extracts. Samples were preincubated with
various concentrations of unlabelled tryptamine for 30 min and then 5X107" M
["C] tryptamine was added. After incubation, the mixtures were chromatographed
through a Sephadex LH; column as described in the text. Specific binding of
[*C] tryptamine was defined by the competition plateau occurring at 0.5—1 mM
tryptamine. Points are the mean of 2 to 4 experiments. The extent of concentration

of each sample is described in Table 1—38.



zZ B

A& Ci¥ myelin butanol extracts (3 7n4 % proteolipids) PIZ R W I i
tryptamine #5 &40 E O ARk IS5 o od O FAHBRE & L CHE 4 D myelin B4 FH5L L,
ThXhotryptamine i GREC OV TIEE S & (RICPS) DA LB Lic, €74 H)
W& LTk, myelin JEOBEERIRXBIE R 23 % Quaking mice 2 #, & HICFEARR
E U CHEJED pups % v io,

AR V- Quaking mice @ mutation FESL T 5 FEB & LTI, BB fhkDiEmE
BEZBRRT 50/ ROMEREBbh b5, TOEMIREYE X AR T, B3
g & HRBFHFEC T, FEWO mutants & L CTORERIRE R T78 - 7o,

Control adults, pups & O mutants myelin {13 ® butanol extracts @ tryptamine IZ %}
THMEARYRE LR, 3EICE—ORMEE (1/6 i) 1 Ttryptamine & D
HEBE{Tr 5 &, control adults @ myelin butanol extracts 23578 L= &8E% pups K&
O mutants DF N ST HCREI oo, BEY - 27 %R 370 -7z pups B O
mutants © 4 butanol extracts IZHWTH, PS & &% control adults BEC 7o 5 HIC
hERDORELFTET L L, EROFBLTD Lz, LaLikAb, SHIEHEY
B Oy TREEm» D OB Z B e R T - iR, SEMC W TREIAT LD
ICs fHDS—F Lo W FEAHBA L,

EAEDESE L b, myelin proteolipids FIC/EE T % tryptamine fEEWE DO AREKE L L
T, F&LLTPSARAROFBIBS L CV5 T &, RORMKBEWED S FRECIL
PSLAMC b BDREDIRE S T (%4, BYUIEE) OFENRIKTH D & L HARE R
iz,
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%O E

EEMEREEIIC L D IEEEEBRRAD tryptamine DFES(CDOWHT

%

BE—HIZ B\ T, myelin proteolipids ICfF#E$ % tryptamine DFEGWHE DAL E LT
REDNEERE (PE, CS, PS, PD BICERIENEE DB 5 O ATREMEA R < R S hic,

kW IRE OBE . ARER O ER RO EIC BT 5 “molecular
cement” & L TORETHSH2 X DB AR D IRk X 5, #l2X, Loh
& Law (1) vk, JEEOBISEED 1 DL LTZARBEBC SV TRE T EARDE
BHALE LCHEHBFATHC L, RO COBERHIBHE LT, % < OMREEDE
RIS F OGN T CHBA A vV CHBEL TV B L X0, BIEIREARETH
HEMBML TS, FE, W ALOPESE (2, 3, 4) I HHREEEWESCEY
DFgeth L LT OHEN % 4T % proteolipids 48 F D AMICIEHITE A5 LT % &
ERHRE IR TWA,

{5 & < 5E4F Cascio & Kellar (5) X0 7 » b epiRAERMIC S €, AR O
CH) tryptamine f5&#07 (Ko=3nM) OFENRE Shic, TOFRRE, fkAERE
HOBFERIC T S NI S huic tryptamine = = — 7 Y OFFAE X DRI S B MG W E &
LT tryptamine DAHBERER T 5 LD TH D, & I tryptamine ZEEDFEAED
MR bR LT,

PAEDBEH X D AEE TR I E O A R 51 B B 7o A B E D 1 D & L
T tryptamine ZAEREE~OB GO ER > HE L, TORKROFE B L L TEL
75 in vitro % C O & R IEE O TR T 5 CHI tryptamine D &SRB &2 TR L
7z,

il

ERMERUFE
(D BMIEEOFR

CS, PS JU* PLid, HBUCBARE LAc AT ORBEC CHB L7c, 4B 100—1508 ©
Wistar REEM:Z » b O CNEEOMREI% R <) % chloroform—methanol (CM) 2 ' 1
ERHCTCHEL, BIEESHE L LTDOWHYP S “Folch—washed extracts” (6) %1%



oo [E4rH GAREE & LT250meg) 27 A 5 4 (1.3x30em) LIZBREL, £2-11
ARUKBHRC T r< b 757 4 —R{TWE D EERC, £RE B LD —EE
GBlEE & LT40~60peg)% TLC FL—F Rz 2 Ao F L, itk 1 kICIEBEE L
chloroform—methanol—water (70 :30: 4) & T TLC Z{7/e\ & 2 Hirh O JeE B %

MR L (K2-1),

Nen

¥ = =

~28

g

lipid mix. F—2 F—3 F—4 F—-5 F—8

Fig. 2—1. Thin—layer chromatograms of the fractions separated by silicic acid column
chromatography as described in Table 2—1.



Table 2—1. Silicic Acid Column Chromatography

Solvent composition Total volume
Fraction (chloroform—methanol, (ml)
v/v)
F—1 98:2 100
-2 96 4 120
F—3 90:10 120
F—4 80 : 20 160
F—5 60 . 40 180
F—6 50 : 50 160

FABIT A m= ST T R THELRESE LY 3SEBREIEEYEE TS
F—4 RO F—5 iz £ 2 OER (BIEHE & LT100mg) % DEAE—Cellulose # 7 4
(2 X25cm) EWEEL, R2-2ICRLIEBHRC T/ o<t 7’57 4 —&{TIsTh
ZhoOpEzigic, 3SEOMMEIFEOMRL, 2%k TLC#%k [ 1 BRHWE L LT
chloroform—methanol—ammonium hydroxide (14 : 6 © 1), # 2 BH®BH & L C

chloroform —acetone—methanol—acetic acid—water (10:4:2:2:1)] T X -7,

Table 2—2. DEAE—Cellulose (acetate type) Column Chromatography

Fraction Solvent composition Total volume
(ml)
F—A. chloroform —methanol 560
(7:3)
F—B methanol 320
F—1 fraction acetic acid 400
F—-C methanol 360
chloroform —methanol—ammonia,
F—1 f{raction (2 :1:0.06) containing 0.05 M 400
ammonium acetate
F—D methanol 80

K 2-2CDfERER LI, F—1 iz PS A, F— 1T £tk CS, PIAEH
SRTWBE T ERELM 5T,



TR P

Fig. 2—2. Thin—layer chromatograms of the F—1 and F—1 f{ractions separated
by DEAE—cellulose column chromatography. The plates were developed in a
two—dimensional solvent system as described and compounds were detected with
50% sulphuric acid. (A) Acetic acid fraction (F—1) ; (B) chloroform—methanol
ammonia—ammonium acetate fraction F—1).

PS% LT 2, F—1 2 GRIEE &L LT8me) o A5 4 (1.3%
30cm) RS L. chloroform—acetone—methanol—acetic acid—water (10:4 : 2 :
2°1) XOMABBEREI I vt T T 4 =BTV 2 - 3R TRER B,
PSit, 3HFBOE -2 L LTHEIL, COAF L7 =257 4 —CRFHEhER
DIFE OB, F—%E L5 TLCOfER (K2-2) & X—&KL Tz,



- 0.4

- 0.3

- 0.2

- 0.1

Phosphorus/dsl ml (O.D. 820 nm)

Fraction No., 2.5 ml

Fig. 2—3. Separation of phosphatidylserine from the F— 1 fraction by silicic acid
column chromatography. The acetic acid fraction (F— 1) separated by DEAE—cel-
lulose column chromatography was loaded on to a silicic acid column and elution
was carried out with chloroform —acetone—methanol—acetic acid—water (10:4:2:
2 1). The elution pattern of lipid phosphorus is presented. The hatched area
represents the separated fraction as PS.

FELLTCS RO PlegtG F—1T ol GRIFEE LT18mg) % 7 Ak 7 & (1.3X
30cm) @R L. chloroform—methanol(CM) 9.1, 4. 1RO 3: 20 3WHLLT X
% Stepwise BT 7 v < 2’57 4 —%4Tlnofc, M2-4 0 FOREEAYR L ICH,
CSiZCM 4 1 TPl CM 31 21 THEH Lz, i, KEm o, CM9 1 &
O 4107wy bESER L, 7ok, 3EBERE, CS PSRUOPIONER, g
tissue ¥ h zhrh 0.9, 2.5, 0.3meTH D, TR OLDOMEILIBH L ETH -7,



Chloroform-methanol
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1 \ —
—_ ' \ £
§ 1 v &
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Fig. 2—4. Separation of sulphatides and phosphatidylinositol from the F— 1 fraction
by silicic acid column chromatography. The chloroform—methanol—ammonia—am-
monium acetate fraction (F— 1) separated by DEAE—cellulose column chromato-
graphy was loaded on to a silicic acid column. Stepwise elution was carried out with
the following solvents: 120 ml of chloroform—methanol ( 9 1 1), 240 ml of
chloroform—methanol (4 1) and 120ml of chloroform—methanol (3 : 2 ). The
elution profiles of lipid phosphorus and CS (as the coloured complex formed with CS
and azure A) are indicated. The hatched areas represent the separated fraction as

CS and PL

(2) v FAPEDHH
AEE100—150 g D Wistar SRHEM: T » + X D2 CNEROWRBMAEER <) & L,
M EECOWTIR, AR5 (1) OFECM olc, FOMIEA K 2-51R Lic, %
W L2 0.32M sucrose & C10%homogenate /8L, 2D D%1,000X g
10400 F, WEGE) & Byl Uik, EER2 I 51210,000X g 200 M@
3012 T Crude mitochondria 20 (P¥) #7572, Z D 4% 10% homogenate 5%
L# 1/ 4958 1D0.32M sucrose (2G5, 0.8M EU'1.2M sucrose D AT o o JEEEE
AFLE L ERE L H A RPS—27 7 swing rotor & I\ 253,500X g 1204 f 5@ O 4 T



T FAAd(particle density : 0.32—0.8M sucrose, myelin—rich), F—B (particle density :
0.8—1.2 M sucrose, synaptosomes — rich) } U8 F—C (pellet, mitochondria—rich) @ 3
SENC Sy Lic, F—B Eix gD, SEROMCTHRE. 27,000 & 307 Fa.C
L., lkitsaic, 203 D% 3mloriginal g tissue D KIZ RS S BERLAM & Lz, 30
Sy [T e B T 4 0.8M K O 1.2Msucrose O ASifie o o B IEAJBLE RICERI L, Eaddft
Tl L bkt F—B 4@ % synaptic plasma membranes 4rifj & Lz, 7t ¥,
synaptic plasma membranes ;M OFIEL, E FEMEIC THEE Ui, (il ETR
i, 2T4CI TR ik.)

Fig. 2—6. Electronmicrograph of synaptic plasma membranes fraction showing a
rather homogenous population of synaptosomes ghosts (sg). Arrows indicate
attachment of subsynaptic structures. sv, synaptic vesicles; s, damaged synapto-
somes.



10 % Homogenate of whole brains (0.32 M sucrose)

centrifugation (1,000 X g, 10 min)

1 I

Nuclei Supernatant

centrifugation

(10,000 X g 20 min)

! 1

I

Pellet (Crude mitochondria) Supernatant

sucrose density gradient
(0.32—0.8—1.2 M suc.)

centrifugation (53,500 x g, 120 min)

T 1

| |
F—A F—-B F-C

(0.32—0.8 M) (0.8—1.2 M) >1.2M

Interlayers were diluted with 5
volumes of water and centrifuged
(27,000x g, 30 min).

Pellet (Crude synaptic plasma membranes)

Osmotic shock: Pellets were
suspended in 3 ml g orignal
tissue of water and kept for
30 min at 0C.

sucrose density gradient
(0—0.8—1.2 M suc.)

centrifugation (53,500 X g, 120 min)

F—I—A F—B FlC

(0-0.8 M) 0.8—1.2 M) >1.2 M)

Interlayers were diluted with 5
volumes of water and centrifuged
(27,000 x g, 40 min).

Pure synaptic plasma membranes

Fig. 2—5. Fractionation method of synaptic plasma membranes.



(3) IREMEOWUE

Y TARBPOZFEGEOWER, F—EKRL LB -, KL
galactolipids DPY CS D Z i orcinol ¥ X » #930f5 D EREETH D AzureA ¥ (8) ©T
AL 7,

(4) [PH) Tryptamine & O#ESER
VI FARCAAET B IFOMMIEEEE (CS, 1Trg PS, 1081g; PL 26 1 g) fEiC

TR« DIFEFHERCRE/FRE L, butanol—water B (BKFE14% v/v) 1 mlCHH
{L&ei, AR (0.25ml) %2R F204H (H] tryptamine & incubate L 7z,
Incubation ., KJGIE¥ % Sephadex LHy» 5 & (0.6X15cm) FBRE L7, BHRIC
T Stepwise & Fl 7o, B & % 1 8%, chloroform, chloroform — methanol (CM)
10:1%4%8ml, O (CM) 9:1 L2mlThotc, Z7r= b 57 4 —#, £HHE X
n—EE (0.4m) &4 7E VAR, BRI F38 T TA#AFEE, toluene —ethanol

(911 v/v) yvFr—2—10mlEix, B> vFL—vavay v —ICTEHE
Zh#30~40% CTE DA REE WE L7z,

KEBRER
(°H) Tryptamine & £ REFEHERFR & ORFERBRETIROCHEL, v I A& LR
LEBBOERS M HIT oo tc, TORREE2-3 R LI, FIREMHEIC2VT,

Table 2—3. Lipid Composition of Synaptic Plasma Membranes

Lipid Cortices Stems
Cholesterol 70.0%+5.5 76.3£ 7.2
Minor galactolipids 0.2%0.1 1.5+ 0.5
Cerebrosides 1.1+0.1 15.6%= 1.4
Sulphatides 0.84-0.1 7.8+ 0.9
~ Ethanolamine phosphatides 94.4+3.4 101.9+ 6.3
Choline phosphatides 120.3%+3.3 128.3+10.1
Sphingomyelin 12.3£0.5 16.9+ 1.3
Phosphatidylserine 24.94+1.2 29.1£ 1.5
Phosphatidylinositol 5.9+1.1 7.0 1.0

Values are expressed as p¢ g/mg dry weight (mean+S. E. M. of 4 determinations).
Cortices: cortex+hippocampus. Stems: midbrain+striatum-hypothalamus+ pons-medul-
la.



Cortices (cortex-+hippocampus) & Stems (midbrain-striatum+hypothalamus-+ pons—
medulla) 243 CHIE L7- W3¢, minor galactolipids, cerebrosides, CS & B\ T4l
DFTRTOPERFERRE, WMOEICS TR T2 EAHBI L, 5T, LT
DFFEECRER TORE & EE LA LRl O GEE Vo, 7ol IGO0, 25
ml ik, 1nghzff> > 7 ABRERICHIGT LD & LT,

CS, PS KO8 P & b {8 U e A TR NG E SRR & CHD tryptamine & O 555
% Sephadex LHy? S A 27 v= 257 4 - T Tl ot R2- 4T DRREZ/RLIC
25, PS, PS+4CS, PS+PI K U¥ CS+PS+PI Rk E W iC[ARED PH] tryptamine 5 &
BEA FEHL Lo2S, MO FFHEBRICIIA B DOREAEE D RO bhieh » Tz, ThbOfER X
b, tryptaminef§ SRER AT H IR, PSEEHRS & T HRHANCHEI NI HHHED
TEBEE A RO LESRE S R,

Table 2—4. [*H) Tryptamine Binding to Various Reconstituted Fractions

Fraction Amount of tryptamine bound (%)
CS None

PS 60.0 £ 1.5

PI None

CS + PS ‘ 61.1 £ 1.0

CS + PI None

PS + PI 62.4 £ 2.6

CS + PS + PI 61.0 £ 2.6

Various fractions were incubated with 5 nM of [*H] tryptamine. After incubation, the
mixtures were passed through a Sephadex LHz column, and the bound radioactivity was
measured as described in the text. Results are expressed as the percent of total input
radioactivity (mean=+S. E. M. of 5 experiments).

IHEE, BERABEORSELYE LI A BB R L, tryptamine & 8
5-methoxytryptamine & H U CBE G SEER & 1770 W o TRER ORI & e Uiz, & 2~
S5ICFDFERA R LT, 5-methoxytryptamine & i\ 754, PS+CSRIT BT Has
£ D ICs M D FFRERRIC A~ S BUMEZ R Lic, b5, tryptamine & V7o 35
Eik, AEEOTBE R B CRAERDOERRBD bhigh »t, UEDRKERID
PS+CS F& H\W T F DR E1Ts - 1o,



Table 2—5. ICy Values of Tryptamine and 5-Methoxytryptamine against UHJ -
Tryptamine Binding to Several Reconstituted Fractions

ICs, x10 M
Fraction .
Tryptamine 5-Methoxytryptamine
CS + PS + PI 7.8 £ 0.69 3.7 £ 0.17
PS + PI 8.2 £ 0.38 4.3 + 0.52
PS + CS 7.0 £ 0.68 1.5 £ 0.21%
PS 7.3 £ 0.75 4.4 £ 0.44%

The reconstituted fractions were preincubated with various concentrations (5, 10, 25, 50,
75, 100, 250, and 500 u« M) of displacers for 30 min, and then 5nM of ([*HJ tryptamine
was added. After incubation, the bound radioactivity was measured by Sephadex LHy
column chromatography as described in the text. Both tryptamine ~— and 5-methoxy—
tryptamine —specific bindings were defined by the competition plateau occurring at 250
1« M displacers. The apparent ICy value (mean = S. E. M. of 4 experiments) is defined
as that drug concentration required to inhibit 502 of specific binding, and was calculated
from the computer—generated competition curve. *Significantly different from PS
fraction at P{0.001.

PS B8 CS X b p B ERERLRx L (*H) tryptamine & incubate L, Sephadex
LHy #5 a8 27u< bt 257 4 —12C [*H) tryptamine, PS RO CS DEEH % — V&K
HUt (K2-7). #5250 PS KUCS O total recovery 22 £h75.4%, 82.
9%BTHD. WMIFEDOADS (72.9%, 70.4%) 2 CM 9. L THH Lic, /&

(*H) tryptamine DEHE—2 L PSOZTR EZCM I 1 DRER CMECHR S
o, fl75 CSix, CHJ tryptamine DFEEFI € — 27 L 5~ 7 pEEITCHE L S i, i
BRATORBEEEGHOMR G v, VAV — A %) WL TIRBTH S0,
HEA PH) tryptamine O¥EH S O CS KO PSIE tryptamine & OFEHFITH S &
FET B &, BOFDOD tryptamine (33 % €L HiE, 5,000%0%80,000& 78 - 7o
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Fig. 2—7. Sephadex LHy chromatogram of the reconstituted fraction with PS
and CS. Sample was incubated with 2 x 10° M of (*H) tryptamine. The
discontinuous elution system described in the text was used. To determine
the PS and CS concentration, each 3 (or 4) fractions were combined.

PS+CS % 23/R ¥ tryptamine #5 A A% B D ¥ B e L (CH)  tryptamine
0.8—15nM), T DRER® 2 -8R L7z, fFHhfE ( (total) — (nonsaturable] )
ROTOZEHIR T m » F L OB LR, AEBERRCER b 2D
tryptamine S5 &WE (M) OHFENRB I, THERD BT Lo Ko flik, 3.0%
U 100M TH - 7z,
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Fig. 2—8. Binding curves and double reciprocal plot of [*HJ tryptamine to the
reconstituted fraction with PS and CS. Saturable binding was defined as the total
binding minus binding in the presence of 5X10™" M unlabelled tryptamine
(non—saturable), and those components are plotted as a double reciprocal. Each
point represents the mean of 2—3 experiments. Kp, 3 nM and Ky, 10 nM

2 FEIRVENRE X 0 BLA FHERRAVR T CHI tryptamine §5-GRE DR R Z B4 5 7c
DIEEHEFA v F =17 3 VELGRROMRGERE 2 IV TEAERRZTe - 1o, 1ak,
L RHERS B 37 & BRI 30 3-< < CHI ligand RE R InMICiE®Tc, £2-61C%
DFEHR &R LI dd, tryptamine O 5-methoxytryptamine O % 2 @ BAIME CHI
tryptamine &5 & HIH L, bW ELEIAMT D OIFH 7R ST8dr - 72,



Table 2—6. Inhibition of (*H] Tryptamine Binding by Various Compounds

Compound % Inhibition
Tryptamine 88.5 = 0.7
5-Hydroxytryptamine None
5-Methoxytryptamine 100

5, 6-Dihydroxytryptamine None
Bufotenine None
5-Methoxy-N, N-dimethyl-tryptamine None
Dimethyltryptamine None
5-Hydroxytryptophan None
5-Hydroxy-3-indole acetic acid None
Dopamine None
Noradrenaline None
Acetylcholine None
Histamine None
r-Aminobutyric acid None
Glutamic acid None
Aspartic acid None
Glycine None

The reconstituted fraction with PS and CS was preincubated with various compounds
(all : 500 ¢ M) for 30 min and then 3 nM of (*HJ tryptamine was added. After
incubation, the bound radioactivity was measured by Sephadex LHx column
chromatography as described in the text. (mean & S. E. M. of 4 experiments).

R

BE—FIWC B\ T, myelin proteolipids W A77E 3 % tryptamine fEAWE DRk & LT
EDIFERE CRRCBRUNSED DB SO EM A M SRR S hic, #F#H X, SSHTREWwE
DARC BN TERIEIEE OB S O miett & Sk 3 5 EBRE R 2B, T7hbbR2-9
RO 2 -10 "Rk R &2 (CY 5-HT O\ CS o FERBD L, X5
W CSHPIFR X 0 BHEME RN (MC) 5HT Xt L CEEMMEORS G FT 52 &%
BN L,
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Fig. 2—9. Sephadex LHy chromatogram of the myelin butanol extracts (TE). The
water-treated TE was incubated with 5x10°" M of (*CJ 5-HT.
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Fig. 2—11. Sephadex LHy chromatograms of phosphatidylserineand
phosphatidylinositol. An aliquot of sample(20 # gPS and 3 u gPl) was
dissolved in 0.3 ml of butanol—water mixture (14%, v/v) and then
incubated with 5X107" [*C] tryptamine. Stepwise elution was
carried out as described in the text.

STEMMNGE X 0 RE U/l <« OJFEF MR~ CHI tryptamine 5 & & D &5
B PS, PS+CS, PS+PI X * CS+PSHPI RIL tryptamine B S BEZ fRFE L T iz,
L L, Thb 4 MOREFBERDOS FREEOE V- ZEGER I DI LT
THZ LMK, Thebb, ERR4BOREHFERRICH VT, tryptamine 1% 3



5 ICo BT ZER MDD b oA, 5-methoxytryptamine D4, PS+CS %M b 1K
WiE (Tiebbh, BN YR L, ThBOfE X v, PH) tryptamine &% LTE
BRI SR HETHIEEBMICRE LT, AFETIE PS+CS RaS#IR LT,

PS+CS %~® [°HJ tryptamine f5&REZ B IEANC B LR, BeWE (3
EIRAL) B2 0 X DD SRR DR EHER AR Lic, SO oOWTi, BEDLZ
AHHEGTLEBI AR A, B IR E TR O SRR O £k, CH) 5HT &
FBEERTHIBLEIh TS (4, 9), 4, DO INALOSWHE G B H -
BB RE R e EThiE, RAT L0 KR —EmK S » P TEH AT &7
%, AEBERIC RV, LEMATEC T3 RO 100M O Ky [EAE S iz, 78, M
MRk D v o 7 ARCHEAET D EBEFYE CH) tryptamine fE&30A7 0 Ko fHIZ K LT
E, WS ADDPFEE (5, 10, 1D © X 5 TL.2~3.70M & W S EARE ShTw 5,
LI, ERAEEOR RN ZHE LckE S, tryptamine X O 5-methoxytryptamine & (%
HEMER % R THMUOYE &3] 5 QTSRS Teh 5 7,

KRE TR LI5EATS in vitroR TOBRMEIREFEMECRERICT, B 5RED BMYIE
BE (PS, CS) X vEINDIEEE &M CH) tryptamine sif U CRAERY & BRI K5
& (Figbb, ~nM O Ko, 5HT RO EYE &b O BRI RS s
V) BARTIEEBLMIC LI,

FAE <A D DPFFREIC & 0 ReiE DI YENGE AVE AR BB O WS FAR N DR E
B L TCWBHENBELOoH 5, filziE, Loh b (12) 1%, opiate 44k DR
SEDONAFREBIELEZ L D, RN ORGEE LTo CSOMREN %5k L T\ %, Ebadi
& Chweh (13) 1%, GABA 712 sulpholipids A& Fh TV 5 Z EHHE L T
b, B, L-glutamate ZEGOKEERER PSAHIE LT 52 & (14, RO'5-HT,
AR D 4 TREFAC 35\ T CS, PS, PId 3 Fl D IEE 2583 AL I O [ 4y T B
PR T E L CoBEEH-TBZ L (15, 16) BELEIR TS, LLEOEHL D,
2 FEEAYENEE PS, CS X tryptamine R AR D 7 FHEFIZ 5\ T ks & LT o
B 5 D ATREYE VR < ARIB I vz,
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FRARERER TO tryptamine BREEB(CH T 2HREBEEORECOWT

&

Tryptamine (XEEMIC A v F— v EBEEE L, PEHRERCHEETL P L —RA T 3
vD1DTHY, HessH (1) 18 L - TIBIEIZ A CIMPICIFAET 5 & L DNERACHE
Wt LxLiahih, BEA v F—AEe a3 55 HT o Tk, MefliisE
B 351F B 7 0 4 BUBSEE O BFGEAEA TUL B DICKE L, tryptamine I L CIkig & A
EHHE g, 2O LR HEADHEBL, WY tryptamine 73 & T
PignZ ETH ot SHT DEAIE, 0.3~0.4peg/e Mk (2) THEL TV HOEH
L. tryptamine {X0.5~ 1 ng/e BfRAEE (3) Thofo, TOEMIC I EVWD T &
2 RWE DR, ROEIEEC T 5 ERMNTCET 2 RELEL Y,

Tryptamine = 2 — = ¥V 25 RMRERICIFES 5 & L & 1HD Tld L D3 Dewhurst
& Marley (4) Thoto, HH1E, 2 a2 HOMERANSHT 2 AT S L, FEIC
B S BRI B\ THIEWER A R S5 5 25, tryptamine O IFEFH G EieZ S
BT ExHELL, F/o Cx b (5) &, 7 FPHIKRFH~D 5-HT R °
tryptamine D¥EASKER X 0, 5-HT TIZAEFEAR A TRET % 25, tryptamine TIHIC 157
THECHOERCBELTHEA Y F—A7 I VTRIERNDERYETH Z L 2B Lic,
I Jones (6, 7)) W&, v PEE= 2 — v VEABNEBRELZHV 5-HT X O
tryptamine Z{EA IR EOLELABET 5L, =2 —r VHRELO BB L £40%
i tryptamine # WA Z I X - THIHIZ B2y, S-HT OG5 HE TS Z L a@d
L. AR RICIE, 5-HT = o — = v i3l tryptamine = o — = Y DfF/E% X DB
Uiz, {7, radioreceptor— fESEERTEDHESIC L b, T Cascio & Kellar (10)
i, 7o FARREERESRERC ST @BUIED CHI tryptamine f5 &AL (Ko= 3
nM) T 75#>b tryptamine ZBAEDFEADUREMEZIRE Lz,

DLEDMR I D, METHELRAEBMER L D BEEHIRIEH, T7obbREDHE
MEIEERE & 0 2 —ROIFEE AL EBAMY tryptamine &5 & #42 (tryptamine 3%
%) D TR BT 5 R F RSHEF & LCBlEomEkE:. /KL L
DBBRICTEIETHZ LCERK BB ED T, AETE, 7 v b FRARERER L D >~

il



7 AR B L I I AEAET B tryptamine SR D KRR I (EEKATIE
RS R EHCEIR L. S 5 REAH A~ OB I DR 728 5% 1 5 5s
L7,

ERMHRUFE
(D v FABRORFEARE OIEH

AHE100—150 g D Wistar RHEMEZ o b D& CPMEEOIRBEEZR<) X 00.32M
sucroselz C10%homogenate {EHE, =% (P. 29) TF TICEM LIRS D O
fasriizk (8) Ty F ARl CRIAEL ©0.8—1.2M sucrose) e, (A i
A OB, T & LT ORI A R0, 05M Tris—HCI buffer, PH7. 412 TR (4
mg protein,/ml) L. WHESEFE T EEHEME I -T5CICRAF L GRE 1~ 3HEED, K
HEECTHH UAIEERE, 7 v P el CMNEERORPZER <) X0 BEbER GHEe%
LAE) Udc, eMENRE (CS, PS, PD B3 CidabLic (BB-&EP . 24) HiE%x,
ethanolamine phosphatides (PE) I 0812 choline phosphatides (PC) i 1% Rouser®

(9) DIkE AW,
(2) [°HJ Tryptamine Z754k & D5 &5

ORI URL & ZURMRARES, —EREOIRREK GRE 2 ng protein,/ ml) #37C55%
4 incubate L7z (up—regulation #{F), Preincubation #£27,000% g 255 &0 LES
NS E % standard assay medium (5.7mM ascorbic acid, 104 M pargyline—0.05
M Tris buffer, PHT.4) @8#&® (mg protein//ml) L. radioreceptor— &5 &£ AW
7o. FEEEBROLME, TR Cascio & Kellar (10) O HECEE Lk, $cbb,
L ERIEREHE0. 5ml &\ C—E R E D (H) tryptamine & 0 C604 [ incubate U7z,
JGAE T # . rapid—filtration ¥ (Whatman GF /B filter) & CTH# &% CH) —
tryptamine &% 5l Lz, FH Liz> v 5 L — & — % toluene /Triton X-100 (3:1)
RTHD, Wy vFv—v g VI Y v E T THEREI~40% TE OBSEER BIE
L7z, #819 CH ligand f5& &0, GRRGE) — URERIOESE T 1 —10p MIFK
S tryptamine FYE T TOREARE) TRLhBELE Lic, fRAEBREIET, £35% 1
ME L7,
(3) &R EOERE

EEABEOEEL, FMmiE7 /7 3 V% standard &9 % Lees & Paxman H @



SDS—Lowry % (11) & THIE L7z,
(4) Data fi##T

Scatchard 7' 2 » b OFEEIL, Boeynaems & Dumont IZ X % nonlinear regression (JF
EHEERD ¥ (12, 13) KT L1, 7o3s. one-site /> two-site model D\~ iz L
T BOBGER, F-test o471 (P<0.0D) €THiig-7, L2 v E . —& —
12 NEC PC—9800CH %,
(5) FREBMAIEKC L5 v 7 7 AEOHALE

BRI L UTKER TR, Azure A, phospholipase véf (EC 3.1.1.4 from, Naja
Naja, 290U 'mg solid) ZS'(U‘;I’?V (EC 3.1.4.4 from Peanut, 250U “mgsolid) & Fw 7z,
Ut 4etbi, Azure A3\ Tik, 0.05M Tris buffer (PH7.4) 0 C30% Bk

( 2 mg protein/ml) & incubation %: 1z up—regulation (37CTH550 D %1778 -
7z, Phospholipases B Ci%, 0.05M Tris—2mM CaCl, buffer (PH7.4) 737 C55% 8 &
Lz, (Findb, up—regulation #2/F & [FKF incubation), 7t3., 5mM EGTA O¥n
CRILZ 1L &% 72, Phospholipase A, LEEH O F X, EH BT 1 % defatted
BSA 1T 0 'C30% 4 incubate L, AR CHEIEE X » 4 L% by-products (fatty
acid, lysophosphatides) % V¥EipRE L 7=,

EERFER

(°H) Tryptamine & OFEAFEBICE L, ¥9 CH) tryptamine f5 6 ~D 37T BT
% preincubation B &85t Lz, X 3- 1 I FOFEE AR L 72h3 104D incubation T
FTCWRRP CH) tryptamine #5 5 88151. 9f5 O K270 B, 554 [# @ incubation i
THRR2. MEDOEMAR LRI, SHICHRD TR E LT, 200 Dincubation TIFEE;
Rk EaEOE LUV (T0%) »MEEHkIc, cnom®EFE L0, preincubation @i
TRELICEROFEEBLOT < &b —801k, RIS b ORBCER
THEMS Uiy, 7ok, B OBREBEE > W THEE L (0.5,1.0,2. Ongprotein,/
mD, 2.0mgprotein,/ml D TAR b HHMED S VRTRY 5256 Z LB Lie (&
3-1),

— A4 —



1.0¢

0.5

[H]Tryptamine bound (x 10* dpm,~mg protein)

G Total
Q0= Specific
=@~ Nonspecific

]

20

30

Time (min)

Fig.3—1. Effect of preincubation time on
synaptic plasma membranes were suspended in 0.05 M Tris -HCI buffer , PH 7.4 (2
mg protein/ml). Aliquots were preincubated for the appropriate period of time at
37C. Following centrifugation and washing binding assay was done with 3 nM
(*H] tryptamine as described in the text. Values are expressed as the mean +S.

E. M. of 4 experiments.

sk Significantly different from the value of 10 min perriod at P<0.05.
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[*H]J tryptamine binding. Rat brain

Table 3—1. Effect of Concentration of SPM — suspension on Subsequent [*HJ -

Tryptamine Binding

Preincubation

Concentration of SPM-suspension (mg,” ml)

time (min) 0.5 1 2

30 11044 + 2877 7660 4+ 1999 10994 £ 967
40 9077 X 3251 9614 + 1239 11248 + 2103
60 9776 + 1754 9401 + 2277 13630 + 872

Rat brain synaptic plasma membranes (SPM) were
(PH 7.4 ) as indicated. After preincubation for the appropriate period of time at 37C,

specific binding (dpm,mg protein) was measured with 3 nM

suspended in 0.05 M Tris-HCl buffer

CHJ

tryptamine as

described in the text. The data are expressed as the mean®S. E. M. of 3 experiments.
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@ preincubation #5775 &, Bohic@ T e » PERFEREEER L, T HIT,
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Fig. 3—2. Scatchard plot of [*H] tryptamine binding: effect of temperature.
Membrane preparations were preincubated for 55 min at 0°C and the subsequent
(*H) tryptamine (1—25nM) binding capacities of those were estimated as
described in the text.
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Fig. 3—3. Scatchard plot of (*H] tryptamine binding: effect of temperature.
Membrane preparations were preincubated for 55 min at 37°C and the subsequent
(®*H) tryptamine (1—25nM) binding capacities of those were estimated as
described in the text. Results shown are those of a typical experiment, performed
2—3 times.

The computer—generated curves were derived from nonlinear regression analysis
and two dashed lines were drawn theoretically from the curvilinear plot using a
two—site model.

37°C 554> [R] D preincubation (I TERD B vk (PH) tryptamine &5 6507 D LM DU
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7 (o0 D Hill -5 & RIS & LLBES Lic, £ OREEZK 3-4 1R LA, 250M €
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Fig. 3—4. Displacement curves of [*H] tryptamine binding (3 and 25 nM). Data
presented are mean of 2—3 experiments.

B EIRFME — CH) tryptamine #5657 O SRS B3 2 OO E 2 2 A A7,

EBAME CH) tryptamine £5 482 (Kp=2.8nM, B—F) O/ BANICHE L
7z Cascio & Kellar DFEE 4 & 3T HER Lic & & A, 18 DM #i% 37C 5 — 104
Ml a2 preincubate LT\ e (BXEM tryptamine % 2 BERE Lo W5 Jlo |
BIC), 772 L, 5D Scatchard 7 = » b fHriZ, linear regression T DL TH -
2o LA EDORER X b, 37C 1048 preincubation T DR 2 VT S I f- Scatchard
data DM % nonlinear (two—site €5 /v) M linear (one—site & F L) O 2 FH
D regression ENTIC TIT7s o7, FOMEREK 3-5, 3-6 R LA, HitlchEE

DEZFFSTtwo—site EF LD HRIDBEEAELTHD T ENEB LA, UL,

one—site EFNMICHEHE LT 5 EE LT linear regression %1778 5 £ Kp=3.04
nM{EZME S, ZO{EI: FEE Cascio & Kellar Ofi (Kp= 2.8nM) ZELLTW5B



EPHIBI Lc, BLEDRER X b, Cascio & Kellar % 0RO RTALEE 21T 75 » T v %
® incubation g N AR5E 4 T H D, /D Scatchard data @ regression &5 23— iy
(linear regression ) Th » 7o LFEFHIT T B,

0.04 ¢ Scatchard plot (Linear regression)
Y-axis : Bound,Free

X-axis : Bound

N

preincubatioﬁ at 37°C for 10 min

%ksksksksk RESULTS OF SCATCHARD ANALYSIS sk kskk sk

Dissociation constant (M) e e e e e e 3.03727
Maximal binding Xint) e e e e e e e .109244
(fmol,/mg tissue) . - . - - 546.221
(fmol/mg protein) T ... 182.989
Correlation coefficient . e e e e e .909485
AIC e e e e e e e e e e e e e e e e e e e e e e e e 86.2707

Fig. 3—5. Scatchard plot of (*H] tryptamine binding: Membrane preparations were
preincubated for 10 min at 37C and the subsequent ([*H] tryptamine (1—25nM)
binding capacities of those were estimated as described in the text. The
computer—generated curve was derived from linear reqression analysis.
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- Scatahard plot (Two distinct binding sites)
;j'"‘: Y-axis : Bound, Free
L' X-axis : Bound
‘ = 0.2
preincubation at 37°C for 10min
skeksksksk RESULTS OF SCATCHARD ANALYSIS  sksksksksk
High affinity component
Dissociation constant (nM) e e e e e .400333
Maximal binding Xint) e e e e e e e .0373451
(fmol,” mg tissue) ¢+ - . - 186.725
(fmol, mg protein) 62.5546
Low affinity component
Dissociation constant mM) e e e e e e 27.9365
Maximal binding Xint) e e e e e e e . 160036
(fmol/mg tissue) o+ . .+ . 800.179
(fmol,mg protein) 268.067
Correlation coefficient e e e e e e .986103
N (o 100.618
Used regression No. e e e e e e e e e e e e 0

Fig. 3—6. Scatchard plot of (*HJ tryptamine binding. Membrane preparations
were preincubated for 10 min at 37C and the subsequent [*H] tryptamine

(1—25nM) binding capacities of those were estimated as described in the t
computer—generated curves were derived from nonlinear regression
(two—site model).

ext. The
analysis.



HEE CRRCERMENEERD BMIEE L C Azure ADTfEM#ETT <, B4 DJEE
F L OBFMEC DT 3 - 2R TR 21570, AORIPMEIEE X 0 1135 20
PERRERRIC S U CriBimnit (24~7906%) % /R Lz, I 3REMMARE x4 5 Bk
#ix CS>PI>PS Th o 7z,

Table 3—2. Color Yields of Several Lipids

Color yield*

Lipid

(O.D. units,” # mol)
Sulphatides 45.7 + 3.2
Phosphatidylinositol 14.0 £ 0.5
Phosphatidylserine 1.37 + 0.18
Ethanolamine phosphatides 0.058 & 0.005
Choline phosphatides 0.018 £ 0.002

* Absorbances (at 645 nm) of the colored complexes formed with Azure A. Values are
expressed as the mean + S. E. M. of 4 determinations.

HFRIEBEBEMRNIED tryptemine ZEME 5 FIoxt3 5 F 8%, Hik O R E &7
C°H) tryptamine fEAREZIFE L L TH LE 3 -3 IRTHEL B, v+ S JER
Ft% Blue dye TH % Azure A W THILAE %1778 5 &, WEKFHNC CH) tryptamine
BEDOWRADNRD S, FEIW, phospholipase A, BT T (17 L.,
by-products fRZEEAF & LT Ddefatted BSAIWZ I %[RRI DBEIEITIT 70 - TWuriz L), 2
FEIREAF D CH) tryptamine 5 & BE DA 2HERR S ic A, b5 phospholipase Dz ik
WA LDOIERBED Hhish 7,



Table 3—3. Effects of Several Lipid—Modifying Reagents on *H) Tryptamine
Binding to SPM

Reagent 9%Inhibition
Control 13971 £+ 900
(dpm, mg protein)
Azure A (M)
1x 107° None
1x 107°° 45.1 + 8.4**
5x 1078 79.3 £ 2.0%**
Phospholipase
(U mg protein)
A, 0.01 None
0.05 25.6 £ 5.6"
0.1 25.2 + 5.1%
D 1 None
50 None
100 None

Rat brain synaptic plasma membranes (SPM) were pretreated with several lipid —modi-
fying reagents, and the specific binding of 3 nM [*H) tryptamine to an untreated
control SPM and the treated SPM was determined as described in the text (mean % S.
E. M. of 4 experiments). Significantly different from control at *P<0.05, **P<0.01 and
**5P <0.001.

BSA i fatty acids & % lysophosphatides & G HFMEZHTHZ EHHOLNTWHDT
(26, 27) phospholipase A, LB DERRHC B TRRd bivic PH) tryptamine 54
BEDWAC KT B BSA DEEHAFIC OV THRE Lic, B 3-TIEEDRRZ IR LI,
—JEpg1c B 53 % phospholipase A 12 TA R, L 7 by-products DR EICENT 5B S A
DB R4 LD bRTed - T, T LA, BSAPEE/EIZ T phospholipase A, DR
EPERIC, Azure A OHE L ABROREKRFMUATEB LT,



Specific binding (% of control)

100 =

50 =

=———P— with BSA

—Qr—Q= without BSA

- ! | ] i
-9 —1

Log (Phospholipase A.), U/mg protein

Fig. 3—7. Effect of BSA incubation on the [*H] tryptamine binding activity in
phospholipase A;—treated SPM.

Rat brain synaptic plasma membranes (SPM) were pretreated with phospholipase
A.. After pretreatment, membrane samples were further incubated with 1% BSA,
and assayed for [*H) tryptamine (3 nM) binding activity as described in the text.
Data are given as the percent of control binding (mean of 2—3 experiment).

Azure A J U phospholipaseA ;® tryptamine S ZBAANDVEHA#ER A Scatchard T
TR L. M3-8, 3-9WRTREREEI-, Azure A LB ORERHC R4 B IR EHK
£ CH) tryptamine §54 ® Scatchard 7 = » ML, control BB O & L ALK
curvilinear 2 L, R |- noncompetitive type D FHERERX AR D v, LK
phospholipase AL T % curvilinear # 7~ L 72 A%, noncompetitive & H i L 5

uncompetitive type (GEEFITRBE L2 E 27x\) OHERMPMHER I,



[PH]Tryptamine bound,“free (pmoles/ mg protein/nM) x 107°

“r Azure A (M)

—O——O=—

-8 5 x 10°°

——— 1 x10°
60
30

}

0 40

[FH]Tryptamine bound (pmoles,/mg protein) X 107*

Fig. 3—8. Scatchard plot of [*H] tryptamine binding: effect of Azure A.
Membrane preparations were treated with Azure A for 30 min at 0C and then
preincubated for 55 min at 37°C. After preincubation, [*H]} tryptamine (1 —25 nM)
binding capacities of the samples were estimated as described in the text. The
results shown are those of a typical experiment, performed 2—3 times. The
computer—generated curves were derived from nonlinear regression analysis.
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[*H]Tryptamine bound,free (pmoles,/mg protein,//nM) x 107°

[*H]Tryptamine bound (pmoles,/mg protein) x 107

Fig. 3—9. Scatchard plot of [*HJ tryptamine binding: effect of phospholipase A..
Membrane preparations were pretreated with phospholipase A; (0.1U, mg protein)
under several conditions (BSA, 1%) and the subsequent [*HJ] tryptamine (I1—25
nM) binding capacities of the preparations were estimated as described in the text.
The results shown are those of a typical experiment, performed 2—3 times. The
computer—generated curves were derived from nonlinear regression analysis.



Shie, WEMAED CH) tryptamine & & RE~ O MEI/EM % 2 > D binding
parameters (F7bH, Kp& B maxfl) 75 HBET N, 2NEND curvilinear iIZ2
WTa Ve o — & —IZ L5 nonlinear regression M %1775 > iR AFE 3 -4 TH 5,
Azure A DG, EEM K CEBANME O WAL U CREKFIIC B max EOWRA 23
Bb bR, Ko dHEDOL(LiZAD S iads - 7o, fliJ7, phospholipase A, 4LEE
# o tryptamine ZAEMBIC B\ TE, WHEE DO B max EOWHA D472 b3, Kofl

(FE L UCEBEMERLD oK Em b7 bhi,

Table 3—4. Scatchard Analysis of (*H] Tryptamine Binding to SPM pretreated with
Azure A and Phospholipase A;

High affinity sites Low affinity sites
Pretreatment
KD B max KD Bma. X
Control
3rc 0.45 102.7 33.7 603.4
0C - - 33.1 543.0
Azure A (M)
5x 107° 0.47 66.7 33.8 433.1
1x 1078 0.44 46.0 34.9 187.8
Phospholipase A,
(0.1U /mg protein)
with BSA 0.75 72.3 42.9 433.3
without BSA 0.66 103.0 41.2 443.2

Rat brain synaptic plasma membranes (SPM) were pretreated with Azure A and
Phospholipase A, as described in the text. After pretreatment, the untreated control SPM
and the treated SPM were incubated with various concentration of [*H] tryptamine
(1—25 nM) and Scatchard analyses were performed. The Scatchard plot data were
computer—assessed by nonlinear regression analysis. The phospholipase A,—treated
samples were further incubated with 1% BSA, unless otherwise stated. The values are
the means of 2 experiments. (Kp, nM; B, fmoles, mg protein)
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E A CHD tryptamine 56 A2 B3 2 BEd (10, 15, 16) Tk, HR07c R0z
COVWTORBITEETHS, BAEETD LI A, radioreceptor f & LB TORKE O
RTALEC BE 4 2 A B EROBIFC AV CEAHERTH S EI N TV HEETH 553,
dopamine, 5-HT, opiate & OF imipramine 245 COEATAE OZh R (A RE D H
R) BELEENTw2D (17~20), REKFAESHEAYE CHI tryptamine (Kp=0.45
nM) DAFAER IhD TH B sk e by, OB BI L Tk Scatchard 7 = » | datad
V. — XN LD EBRHERE S ALY D OEBRAMERALAND T r ATV 5 7
MAREEOBRRBE SRR T 50 EEL DR B, SFHTZERHICHE LT, £ DM
2RO EBRRNER T 5 tryptamine ZHEEK OB LR E %2 5 &, L
radioreceptor —#§&EEkHE (Fivb b, SEMME CHI tryptamine i & AL % R 2012
BT HIE &, SBRORZHEEOPWIRCAHNIERTFEERVEBLTHAL S,

AREBRT A T PR B B AT AR D BRI O Tk, Azure A XEBMEISE &R
EFIME (CS>PIXPS) #8935 &% HIC LYz, fit)i, phospholipase A, DK
BRI, Fh EhPS>PC>PEROPCS PESPS & ShT\5 (21, 22), A%
EX1Z 38\ T, Azure A & OYphospholipase A, i B O F SR EKEM CH) -
tryptamine 5 S BEDIRA H3FL 5 oAy, phospholipase DD A5 BAANDEEITZRD B
nigtsote, LLEOBME L b, 2HEEIRE (PS RUCS) © [PH] tryptamine & 58
~NORENRE S iz, LR T —FOMBSIL Y - T AT O 2 FEHIEE O /1
Mz hbHEBbhb, PSP L TiE, Smith & Loh (23) ZFRJEED v F 7 AED
outer surface FTOREMYHE L T5, fillf CSiX, opiate SZBHFR1 5 CSHifR
DEEATER RO Azure A DR PEA X 0, morphine O ADs, fHAS 2 538 L
E QL 2b, REES v 7 AR ETitouter surface fIICELINCHFLEL TV 5 EE
z2bhd,

AN 381 % FEE D phospholipids % FERANIC R BT E IR S ¥ 5 FEAIE & LT,
phospholipase X425 TH % 75, —MRIVC [FARER~ O & H 278 37 O A7 O fio B 3
I hTwb 2D, EEE, AEBRTHV =D phospholipase A, (sigma tHH)
¥, proteolytic activity DFEEIN B KB O FI OGN — 7 (25) T THR IR, §t-
T, AR TR RIBERRN 2 100C 100 HAVLEE LU, 3473 % proteolytic activity & 5842
1 4F% X ¢ 7-, Phospholipase A, ® tryptamine 52 2&4A~DIE A ABEZ E A OIEME I



HLTWwabZ &%, §TCSHT AR THRE (25 L EGTA GmM)ic & % Ca** i
FITERICTHERS L 7. Phospholipase A, DX EMHICKT T HHFEFERO—Ho . EIEE
D 2R AR LIcEDBE S LT\ 532 opiate 234K (26) WOhwe—F o ik 3
TH 5 saxitoxin 55 ;AL (26) OB THEEIhhTWDH, KERTHELR K
phospholipase A,1Z X % [*HJ tryptamine & BEDIRA 23, 5 by-products I N3 %
DIPEDCONT, SHRWEE & @B %L H 3 5 BSA (fatty acid &H20.005%
LR Mo sEsas (77 o 7o, FO#EE, BSA #¥1C X % phospholipase A, BLZE/EH O
BEahREBD BN, CHI tryptamine f5GREDE FIXAMRC X 5HEDOHE D F0
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phospholipase A, DFHESF M5 BSA YRS O F(FH OB OV Tk, BB
EIRE TR B R TS,

£ 2 OB EMRIED tryptamine FZEAENDERHEARIC DT, Scatchard 7= » b
WE = v ¥ 2 — % —IC X % nonlinear regression fH % {778 - 7z, Azure A RIALELIC
T, tryptamine FFETOKp L Wby LA B max fHEOBAHREBD Bhic, ZOREL
D, AZEESTFCRNTREDKE (£ CSH¥) 28 ligand I 537 (1o
FEA) MALE LTCOREEFE TV 5B Z LRI D, fii)i, phospholipase A DR

(Kp X" Bmax {E®D parameters ~DEE) b, FHEDKEE (£ PSo¥) 5
tryptamine ZAEEIC B\ TR, WO AZERO S THREORMBAF L LT
BIG L T\w5Z LaERHES,
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TR, % < DRFFEFHW & b proteolipids (FREAE —IEEHE A AAFBIREYEIC R
HEEE ST ELTOEY A1 5 et » R ShT ki, #lz,
5-hydroxytryptamine (5-HT) *>\~T., Godwin & Sneddon 1t 5 » + {53 i3k o
proteolipids 23 5-HT 125 L TR EGH F & L TOEBRPEELY B LTV 5 E#E L,
Ui L7eds s, 5 D845 L7 proteolipids ik myelin B H12K @ proteolipids TH H, X5
WSHT T BAEAARMEIT, BUIEERTHDZ EPLUKEBEC I - THLIAC S hi,
HEE D& — R W 7o B AR vk, AR S O B PY SERL B O RSS2 1 B “ molecular
cement” & LTORETH B4, L BN AHBERCOWTHIRF I L, #ilx
¥, Loh & Law %, IEEOESEEAED 1 D& LT, SAMERIC S CBE B &
PR BRGNS % TRARERAL & L C D BSRE A B T 5 WAEME I ON C D SR 48 5
& LTy & OMBHRZEWE S o THEBEME T ClBA A viciEL T
BT LD, BUERESEETHS I LERBEL TS,

Tryptaminef (35 -HTEREA v F—w7 2 o Ch B0, 5S-HT il U CRYE O shiRaf
g CcoEmOEDME (91/1000) 2 5MEFIBIEYE & LT OBARNL S ER
TR, AZEEOMRICENLPFRIMIEEAE LSRR TR, FEF X, ki
myelin B3k @ proteolipids 2% 5-HT & [@AEIZ tryptamine &5 UT R SBEY A
FTHECOSHAWLEH L, AWEEEEM & LT, tryptamine SBEBER % T <L T
BT A LR AN E L,

UTHbohifRas bbb L,

(D) #—EC B\ T, myelin B H3E D proteolipids FIZFEFET 5 tryptamine &5 4 Ak
DY O\NTHE Ui, FORSE, ASWEOAAL LT, £& LTPSHEAIED
FRCHEF L Tw5 & (1) RUEREWE DS FREECE PS DA & o & o
BESF (%5, BERE OFESRTRTHLHZ & (1) AAHBLE,

(1] Japan. J. Pharmacol. 33, 181 (1983)

(17 Japan. J. Pharmacol. 33, 492 (1983)

(2 DO THESIE ryptamine EEWHEOAK L LTOMUIREOBE L . AIFE
O tryptamine 2 AN OB S OWEEM 2 ME L, - HIC BT L DOHRBOE B
& & LC5E47s in vitro R TOAFEEMIEE O B4 % CH] tryptamine D5 &
Khra R, BRI Lic, TORR, BHEOBYEIRER (PS, CS) » L5 —MOIEEH



ExEA, tryptamine SEAA D 5 FREFIC B\ TR & LTS L Tuv % AT AR
wahic (MI~V),

(1] Life Sciences 27, 291 (1980)

(V] J. Chromatogr. 260, 513 (1983)

(V] Japan. J. Pharmacol. 38, 411 (1985)

[V Japan. J. Phamacol. (in press)
) FE=F T, FEEBRMERI DVESHINMFERD. (TiabbiE ot iiE
BEDS tryptamine TAMED 5 THEFICEI S LTV B HEN) 28k L <A c THIET 5
CEERAEL L, BRTFRLE LT, v SR LICIEAET 5 tryptamine 52 E{E D
HIRk I GRERF M BB G BBz L (D, RZEMERE~ OB
FBEOBRENCOWTHEF Lz, To&ER, CSTH O PS @ 2 Flei: 88 2N tryptamine 5%
BHEBEEC R T, BB CCRBR T L L TOREZE CTw5 2 LAV LT
(.

(VI] Life Sciences 38, 1331 (1986)

QML) (B HEfR D
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W, £ DOPREIZLD proteolipids (EEE—MEEBEAN) VRIBIZEWHE MY 5%
BRGFE L TOMREELE T AARMIZ DV THET N TRA, FIZIE, Godwin & Sneddon
139y MINERES RIS @ proteolipids #° 5-hydroxytryptamine (5-HT) (Zxt4 3 AR SF & L
TOEEMBRIALTVIEHRE L2, LALEZYS, #H5DHEL 2 proteolipids IE
myelin FEFH3E D proteolipids T 0, & 512, 5-HT 1263 2 & ARIKIIMIEIEER TL S 2L
PWEREEIZL - THS PIZE Nz, IREDE R 2 MRS ERER UM SR B O S
#1173 “molecular cement” & L TOHRENTH 2ZH, [BED KLV 2 EHEBREIZ DV T LM
el FZIE, Loh & Law (3 ZEMREMEIZ S TIEE T h BEPEEEHEEDE
2P SESRERAL & U CORkRE B T A R, RUCOREI M I M L L TERIEIEE A &
WTH5BIZEEREL TS,

Tryptamine (& 5-HT [E#EA © F— V7 3 v CTH 34, 5-HT IZHE L THEWE O P
HHAEIZ B 2 BB OEDE (9 w) 2 5 HERIEIEEDR L L TOMSHLIBATHED, [
REEOMRMZENLFAEI R LA LB IR TRV, 22 TEEIZ LT myelin BEHERD
proteolipids A% 5-HT L [E##1C tryptamine 123t L T HHBEMNESEEZE T I L WO MIRICEH
U, FE &84 & U T, PRI BT 5 tryptamine ZEMBEHEAOEE (T4 b5,
BERE) OBE25FLANLTHRET 2B THEMEERITE - 7%,

(I) Myelin proteolipids ICTETET % tryptamine HAXEEOMEIZHOWT

Tryptamine FEEMEOFEPIEEROWME 2R 2 L ALUMREBIZTHS 2IZs
ZTOME X LIS Lz, £ 7, FAWE & 0 IBE IR % Mokrasch @ cold ether #LH
HBICTIEBL, s51C, FBMRE 7 AR 7 ABICTARBBIZHEIL 2, 2Th 5 OB
% (¥C)tryptamine DFEAEEROFERIL F-C SEHOD A A ITLD myelin butanol extracts #7R
T O LIEHED tryptamine FEABEEZ R L (F 1), BoEIIHT 3 [(¥Cltryptamine #£& OEH /Y
% — » & myelin butanol extracts DZFN & L —FHL TV, &512, A v F—=VT7 3 V8
PER O REENE 2 A TOREER LY, F-C FEATTO (“Ctryptamine F55HE
OEBEEARMTEZ PSP ELE -7, U EDOFER LY, myelin proteolipids HIZHEET
% tryptamine FEEAREKDEH L F-C SEIZRIFEN TV S Z L FRKE SN/,



Table 1. [¥C)Tryptamine Binding to Several Fractions

Fraction Amount of tryptamine bound (%)
Butanol extracts 72.2+6.4
Lipid mixtures 71.8£5.3
F-A None
F-B None
F-C 72.345.0
F-D None

Several fractions were incubated with 5X10""M [“C]tryptamine .
After incubation, the mixtures were passed through a Sephadex
LHgy column, and the bound radioactivity was measured as des-
cribed in the text. Results are expressed as the percent of total
input radioactivity (mean &= S.E.M. of 3 experiments).
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Table 2. Lipid Composition of the Several Fractions Isolated
from the Lipid Mixtures of Myelin Butanol Extracts

Fraction Major lipid component
F-A Cholesterol, minor galactolipids
F-B Cerebrosides
F-C Ethanolamine phosphatides,
sulphatides, phosphatidylserine,
phosphatidylinositol
F-D Choline  phosphatides, sphingomyelin
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Table 3. [*H) Tryptamine Binding to Various Reconstituted

Fractions
Fraction Amount of tryptamine bound (%)
CS None
PS 60.0+1.5
PI None
CS+HPS 61.1+1.0
CS+PI None
PS+PI 62.4+2.6
CS+PS+PI 61.0£2.6

Various fractions were incubated with 5nM of [*H)tryptamine.
After incubation, the mixtures were passed through a Sephadex
LHy column, and the bound radioactivity was measured as des-
cribed in the text. Results are expressed as the percent of total
input radioactivity (mean + S.E.M. of 5 experiments).
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Fig. 1. Binding curves and double reciprocal plot of [*H) tryptamine
to the reconstituted fraction with PS and CS. Saturable
binding was defined as the total binding minus binding in
the presence of 5x107* M unlabelled tryptamine (non-saturable),
and those components are plotted as a double reciprocal.
Each point represents the mean of 2-3 experiments. Kp;, 3 nM
and Kp,, 10 nM
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Table 4. Effects of Several Lipid-Modifying Reagents on [*H)
Tryptamine Binding to SPM

Reagent % Inhibition
Control
(dpm/mg protein) 139714900
Azure A (M)
1x107° None
1x10-% 45.1+8.4**
5x107¢ 79.3£2.0%**
Phospholipase
(U/mg protein)
A; 0.01 None
0.05 25.6+5.6*
0.1 25.2%5.1%
D 1 None
50 None

100

None




Rat brain synaptic plasma membranes (SPM) were pretreated
with several lipid-modifying reagents, and the specific binding of
3 nM (*H)tryptamine to an untreated control SPM and the treated
SPM was determined as described in the text (mean + different
from control at *P<0.05, **P<0.01 and ***P<0.001.
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