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Abstract : In order to elucidate the characterization of receptors involved in inestinal motility of Israeli carp,
spontaneously contracting Israeli carp intestinal preperations were prepared and mounted in the organ chambers for
contraction traicings using a polygraph. Various contractile agonists were treated and their dose-response curves
were constructed. ECs, values(pD;) of each agonist on specific receptors, pA, values of competitive antagonists
against some agonists, and X values of noncompetitive antagonists against some agonists were analyzed for charact-
erization of receptors related with the intestinal contraction.

Results obtained through the experiments were summarized as follows:

1. Acetylcholine(ACh) exhibited biphasic dose-response curves: initial ACh-induced dose dependent contractions
were observed in pM levels but followed by decreased response in in-between concentration levels. Dose depen-
dent contractions reappeard in M level. The peaks in pM and pM levels appeared in 10> M and 3 x 10° M,
respectvely.

2. Carbachol(CaCh) exhibited dose dependent contractions from 10° M to 10° M, and its pD, values were high-
er than those of ACh(5.604+0.11). ACh and CaCh exhibited equiactive contractions. Nicotine had no effects on
contractile responses of Israeli carp intestine.

3. ACh-induced responses were inhibited by atropine(K,: 7 x 10®* M), a muscarinic antagonist, in a non-competi-
tive manner. But CaCh-induced responses were inhibited by both antimuscarinic atropine(pA,: 9.52+0.14) and
selective M, antagonistic 4-DAMP(pA,: 8.16+0.09), in competitive manners. Nicotine receptor antagonistic de-
camethonium and hexamethonium had no effects on ACh-and CaCh-induced contractions. Therefore, the choliner-

gic receptor related to intestinal motility of Israeli carp was assumed as M, type.
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4. In Israeli carp intestine, 5-HT (serotonin) exhibited dose dependent contractions in concentration range from
10* M to 10®° M. The maximal responses, however, were corresponded to about 50% of those of ACh or CaCh.
5-HT induced contractions were inhibited by 5-HT, antagonistic ketanserin (K;: 7.8 x 10* M) in a non-competi-
tive manner, but not by both of anti 5-HT, spiperone and anti 5-HT; MDL-72222. Hence, 5-HT, receptors are

suggested to be existed in Isreli carp intestine.
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Otto Loewi'ol] 2J3l E714] AZADEAHY acetyicho-
line (ACh)ol 7F2l9] A& A4s FHAIFel A5 ¥
37 olal], ACh EF-Fo] AfrZol Hof3le F2
& ABADEAZ 4EHL USS B YA hep 1
B 4579 A3 ACh o|fo%  histamine,
serotonin, purine, substance P & tiokst QA EAE
of| o3l viAs]H, ol & E&o| ZH} sl ~8A7
Ef59] Al EFEsla qlge] waiA it o fel
AT TFE Fh5e v AR A7 Al4A] 713
oJal) o] Foi )3t Qlct. Bumstock et al'*E 7240]<] 9
Aol v|F47e] el 3 Al w|FA7 " Al
A & E=A Aol E¥3lx Qickx Huslgich e
o 79] YAlgtell BX3|= v|FAELE EfF4 Dl
o} Fol] W} 11 7)) Aeldte] Bl Rt <ol 2
ol Lol vlFAlZe] FHs 23z bl
A A, F4pn) %) kel ¥ vl FAEL 4
2] 30l TP Hojsln Ut o7 FF
FgAloll aigt Q= Nilsson 2} Fange”o] 7ol fF<]
UEQ Gadus morhuag] #1385l AChel| sl e}
o A3 g3akgo] FRA AHAIQ atropine B hyos-
dneoll 234 dAlgg BAsln FHY FEA9] EAY
& A-slgict. 38 Holmgren et al* F2|7i40] 2t
ofl<= nlok=aldelA) v E314 (NANC) -EAlE S
£ Akslgic}. 1 ¥ Burka et = FA|Algo] A3 A
Ho] carbachol (CaCh) #} 5-hydroxytryptamine (5-HT)ol|
ol 82 ojFEH 0 2 $3ukSo] ZUIEUT, o] 5] b
So] 7z FAFIA ZAAQ) avopinedt A2 EWA
ZHAIR] ketanserinel] 234 AAEIR] o1} AxkAIQ]
hexamethonium} A17] A X=2}ckA)Ql tetrodotoxinol] 2]
M GukE A YgoaH FarlRld 9 ARl
A g2} E2Agicka B uslgich 2 oA 7kR]
F59] Aol Zlo| odsl hisamineo] o} 72 %+
] 25 Aol ¥y HE v} Qick Pk}
i} 22 oFE 8o o] HA el w2} Aol
Tedsls 8] v|AIER7F ER-FollA 2 A 3l

SHIZ. o] Fo] AhgEolA K o)2idt S=gAo] vl
FE ool & Aoz Agd.

wifA] B AgelAs fevietllA oheF oFAlsn

= olaglelgdelo] A HHTA ofE &l
e Qs Fuie)F o2 ATl Aqksto], o] et
odoloje] AollA A, AZEIA EAME vl
31 o] & G892 subclassE 3 Zoll /NE A A
A A AGAE o] gsle] naEFEl Al spt.
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BAEE & AYel 488 FE2 5 4 AF
FAkollA] A5E 900-1200 & (A 25-30 cm)2] o]
2etolldol 5 AgAelA 7 U7t AREE HUT ¥
Ag 24 A7 AT F Aol FAlsAct

AEAE 2 Aol ALH 2 Ad Y Krebs
folol] fafisted stock solutiond THEO] 0] F 344
Agai9ic). AgoFRe chest 2k ZU4 obgEE
acetylcholine chloride(Sigma)ys ARg3slR ev 53] e
el E914 FEET M, H53(4-hydroxy-2-butynyl)
trimethyammoniumchloride  m-chlorocarbanilate(McN-A-
343 RBDE ol83lew UIeA k=& nicotine
(Sigma)yg, ln F271804  Z¥A|ZE  atopine
sulfate(Sigma)9}, A&H el M, 7Z13}+4)]| 4-diphenyl-acetoxy-
N-methylpiperidine (4-DAMP)RBI}Z, 18]3l Y34
Z33}AQ) hexamethonium bromide(Sigma)?} decametho-
nium bromide(Sigma)Z- o)l w3k A2 EUA oF
E8¥  5-hydroxytryptamine(Sigma)#} A==l 5-HT,
7184191 spiperone(RBI), 5-HT, Z18FA|Q)  ketanserin
(RBI) =8]st 5-HT, ZgAIQ  3-tropanyl-3-5-
dichlorobenzoate(MDL-72222)RBIYE A&} c}.

ola2tddoiel HulEe ME 9 @5 : o]Awviel
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Krebs £-ofo] @71 £-7]ol4 2 cm9] A3 AW E vhE
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5]+ organ bathol] Y31 =2]9] 3tZ& g organ both
A §-2] hookell 24}l ohE ¢ £ A4 W
7](T3 isotonic/auxotonic transducer)el] 1.5 g2} 3}
ZAE g Fol 1 A7 ol HY g FAAL ¥ AL4E
€ H7MIA  Ael7]E7](Oscillograph  Washington
MD4: BioScience, UK)oll 27]350c}. %0 whg Abi
259 W3E gohidy] 3 15T fA=e= =720
A 2 el o8 A-5-2 213

48 A7} Y : Organ batholld A3 AHE 1 A7
ol HYXZ F 7 FEo] Vel F Sl FHa yhge]
70% RAEE VRl 830l 3 27 = A7) 3l 3
3 Ao ZH FFol gt AR BA9] 2zhzte|
GAE RS, ool oidt A EEe] &
FARERAES F3l7] sk, S19) AREEE 20 2
A vHA FYA7 F A8FEE Van Rossum” o] i}
ol wje} FHH o2 Arlsiict. o] off Hrhd HFeF
=2} §3F] organ bathol] @71 Krebs 8} 839] 7%
& 2opsiAl =5 SR, oFE A7l A7 A4S 8
8] WS F83] Idsr] Al 5 Fow slgi
%2

oHE Q| 50% YIS8Y (D) &F : 7 A Al
gt 83k FAE 2 F Hoib-g-9] 50%el
tgdshs 488 Van Rossum Yol 23l FaiHle
i, ofel] & 7+ A Al FHHQ potency-g W] Lt
Qe g5 A vle] HAX)E Foll velhd &
A9 50% W &2 HES S5

AU YRR T Z2EH2| pA, A : A5A9
SeFuke Zdo] Agtale] Aol sl 9FoF HY
o}go| Ew 1 ko) Al Ellell sl wizks]
2] b2 g, 3 /) gk} ZgtAlel] gt msAe] &
ks F4g A - Z2be] pD,2] H] (dose-ratio}E
Apkste] Schilde] W “oll 2J3l pAE aiict.

uiAYE UHEEE 71E ZEHel dissociation
constant £% : #5Al|e] &3 - ub3 FHe| A9
AA=x]ol] g3l pD= A9 WA ofor} 1 Hojut
o] ¥AsA AslE e A5, 2gAE v AH A4
A48 7R3 Qe v & pAe Y 471 gt oY
7450l wARAA ZAgAl g LAl W e
23148 )l o) 78 471 Qi

op2utgel Byt W EAIX - 7 oFFoll uigt A
9] #%4H3-S polygraphol] E7)stel 2 W F&
mmz FASR R, 7 %2 A% ACh 3} CaChe]
Hoiuk-goll i3t vlgEA v 2 Frisisch 2 AET
of| 4] o1& Hk-goll thdt X|= mean+SEMOE }e}
Wlenl, Student?] unpaired t-testZ o]83lo] A

oz 42 AR

4 o

AChe| Zz £~&di20|| Cli#t atropine, decametho-
nium, hexamethonium2| #g : ACh2 o]Ag}elelo]
G FETolA T #E5-S Ve AGICH (Fig 1).
aey 2 8% - WbSTAE I R-RellA] Yutdo g 3
A== A 2] ol (biphasic) FelE Bt
Z, 10° M3} 10° M Aololld §3 9]0 2 HkZo|
7t g Hoifglm, 3 &5 5FQl 10° M
3} 10" MAelo|lA % S o)EAQ 43 uhe-g e}
wWelch. elufl B G oA vehd Huleabs
< ¥ SllA vebd HulrEabge] of 30% A%
ol #d=lichFig 1). AChe} ¥4 §-H-8ke 15.35+
0.1401%131, pD = 5.36+0.142 A=} FA71
A 8A| Z3AIQ) atropined AChel] 2J3} o] Az} A
el FENke-& AR ev(Fig 2), ol2idt Al 43
< atropine®] &2 FHAIAE ol Bl%: S8t eH,
atropine £%o| 10° M, 3 x 10° Mol Z}zte] a4
Zuhe-2 77%, 64%, 49% % JiElsit. oln ACh9]
pD= ZHz} 5.30+0.12, 5.25+0.18, 5.29+0.328 H3}
7} WER|R] ot o]xeolde] ABol|A] awropine--
AChe]] tigf v) A2 A AP HAFA aeln
U3eAl 4gx 738kAel decamethoniume AChe)
pDt 31 $3ubgolle dukg T4 kek(Table 1).

100 ~,

80r

60r

Response (%)

40

16 14 12 10 8 6 4
ACh [-log Molar]

Fig 1. Mean dose reponse curves for ACh in isolated Is-
raeli carp intesinal smooth muscle in the absense
() and presense of atrpine 10°M(-6-), 3x10°
M(a) and 10® M (-©), respectively (25T).
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Table 1.
(mean values+SEM)

Effects of cholinergic antagonists on the response of ACh in Israeli carp intestinal smooth muscle at 25T

Atropine (M) Decamethonium (M) Hexamethonium (M)
0 10° 3x10° 10°® 0 10°¢ 10° 10* 0 10° 10* 10°

D2 5.60 5.30 5.25 5.29 5.74 5.35 5.52 5.60 5.56 5.52 5.32 5.24
P +0.11 #£021 %015 %032 022 +011 £020 £028 +0.04 £015 +0.17 025
Max 17.11 1233 1096 847 1631 16,57 1853 1553 1550 1773 1616 1556
resp +170 +280 +227 +229 +167 +185 *132 +276 +265 +2.26 *1.03 14l

n 18 6 6 8 8 6 6 6 7 5 6 5

K -

7.14x10°* -

pD, : negative log molar conc. to produce half maximal effect.

Max resp : maximal response in mm.

n : the number of observations.

K, : antagonist dissociation constant.
Statistically significant difference (p < 0.005)

CaCheo| Ezs=#ul30f| it atropine, 4-DAMP,
decamethonium, hexamethoniume| & : CaCh2
ojxglaliolol AR FIToA FRAG FEN-E Y
elUigict. 22} CaChe AChI= th2A] o) Aelal
olo] A3 HgZoA] 10° M 7} 10° M Ato]2] f-akol]
ek g2 o)EH o g Y FHAR-E VERS
v|, AChell4 HolF Hulg3itea 398 459
uh-S-§ RoFichk(Fig 3). CaChe] 4 whg 83K(-

1/DX10 M
6r—
|

st
| pl=0.1

K - 7.14x10"
Y = 0.86X+0.12

1/Dx 10 M
Fig 2. Double reciprocal plot 1/D vs. 1/D' for atropine
on Israeli carp intestinal smooth musde using ACh
as agonist (25C). Correlation coefficent (r)=0.99.
p: the fraction of receptors bound by antagonist.

log M) 9.05+0.080]203, pD,x= 6.524+0.1524 .
ACh3} v]2A] 4tiEQ] potency7t 2 Ao el
tH(Table 2). CaCh2] ub-3-of] 3l F2714 584
7Z18}H4]Q] atropine> AChel|4 ¢} =] 10” M, 3x10°
M, 10* Moll4 &3 oj&H 03 CaChe) &anl-g
Ag 2BFo & ol FAZ M (Fig 4), olufle pDA|
= 77 59240.12, 5.52+4020, 5.10+0.322%
(Table 2), 7 S AeF4-& A4 olale. CaCholl
atropine®] pA, X]¥ 9.52+0.142 Vel 7187)=

10()( )

80L

Response (%)

CaCh [-log Molar]

Fig 3. Mean dose response curves for CaCh in isolated
Isracli carp intestinal smooth muscle in the ab-
sense(-) and presense of atropine 10°M(-¢-),

3X10°M(a) and 10*M(©-), respectively (25T ).
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0.93, ABAFE 0998 £ ABIAE HAF}
(Fig 4). A1) 2]l M, 8] AgAQd 4-DAMPE= £
gojiHo g CaChel §3hS-F4S 2EFee
Yol F-A1F 20 (Fig 5), o} o CaChe] pD, & 77 6.
00+0.27, 5.07+0.13, 4.82+0.290|%c}(Table 2).
CaChol] i3l 4-DAMPE] pAX+ 8.16+0.090|%.e
), 71- €71 0.97, 43AIFE(r)= 0.980]%i e} (Fig 6).

2
1.5t
PA=9.5240.14
Y=-0.93X +8.85
. 1F
)
& ost
0
0.5
|
-1 1 ! 1 1
10 9.5 9.0 8.5 7 75

atropine {-log Molar]

Fig 4. Schild plot for atropine on Israeli carp intesti-
nal smooth muscle using CaCh as agonist
(25C). Correlation coefficient(r)=0.98.
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20+

5-HT [-log Molar]

Fig 5. Mean dose reponse curves for CaCh in isolat-
ed Israeli carp intesinal smooth muscle in the
absense(®) and presense of 4-DAMP 10*M
(+), 10’M(#+) and 3x107M(€), respectively
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241 /

2t /
1.6 PA2-8.16+0.09
Y=-0.97X+7.93
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¢ 1 i 1 j

8.5 8.0 7.5 7 6.5 6 55
4-DAMP {-log Molar]
Fig 6. Schild plot for 4-DAMP on Isracli carp intesi-

nal smooth muscle using CaCh as agonist
(257T). Correlation coefficient (r)=0.98

b~

5-hydroxytryptamine (5-HT)2| HapRutZol ot
ketanserin, spiperone, MDL-722222| 4% : 5-HT+
o] zglell ojo} A HPToA FHUREE HAF
c}Fig 7). 5-HT¥ 10* M3} 10° M #H9JollA o] &g}
oddoie] A B AFA FHEE SR
o}, 27 9] # 5k AChe} CaCholl 9] 2 s}
59 <F 50% Hxoll AA ke, o] uf 5-HTH
pD, X 6.3610.192 4 CaChit= A S 3]

Response (%)

5-HT [-log Molar]

Fig 7. Mean dose response curves for 5-HT in isolat-
ed Israeli carp intestinal smooth muscle in the
absense(#) and presense of ketanserine 10°M
(<), 10°M(a) and 3x10°M(<), respectively
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Table 2. Effects of cholinergic antagonists on the ersponse of CaCh in Israeli carp intestinal smooth muscle at 25T

(mean values+SEM) S
Atropine (M) 4-DAMP (M) Decamethonium (M) Hexamethonium (M)
0 10°  3x10° 10° 0 10*  10° 3x1(b~';¥ 0 10° 10* 0 10* 10‘:
6.52 592* 55** 510** 635 6.00 507°* 4827*" 664 672  6.66 657 646 6.5;
PD: +0.18 +0.12 020 +032  +006 +027 013 £023 025 016 021 +0.17 +£024 +015
Max 1640 1622 1682 17.25 17.35 1696 1733  17.75 1450 1550 1625 1550 1625 1525
resp +2.36 +2.65 +221 £075  £194 +340 272 152 £3.14 +229 180 +252 +2.19 +2.02
n 12 8 8 7 8 6 5 6 4 3 4 4 4 4
pA, 9.52+0.14 8.1610.09

pA, : negative log molar conc of antagonist under 2 times agonist conc for the same effect.

* P€0.05, ** P€0.01, *** P<0.001

Table 3. Effects of serotoninergic antagonists on the response of 5-HT in Israeli carp intestinal smooth muscle at

25T (mean+SEM)

Ketanserin (M)

Spiperone (M)

MDL-72222 (M)

3x107 10°

0 107 10° 5x10° 0 3x107 10°¢ 0
b 6.40 6.55 637 670 6.29 6.37 6.10 6.38 6.59 674
PP 1017 +014  £022 027 011 4018 4025 +0.13 +025 +0.19
Max 8.65 757 694 258 923 9.50 8.53 8.76 8.50 8.96
TP 4172 £217 +152 113 +£170 4214 +£247 4091 +272 +140
n 10 6 7 7 6 4 6 5 4 5
K, 7.8 x 10*
K, : antagonist dissociation constant.
n : the number of observations. 2
Max resp : maximal response in mm [ W
¢0.05 2s
Z Uk ey} AChe] pDXI Rl ¥gkek(Table 3). 5- 51
HTol Sl Abe] $39h5-8 499e) 5HT, 2o K7 10"
2l ketasering 107 M3} 10° M AAx|s1e o 5-HT Z 15} Y-l064x 009
HhS-9) AP EE Ao, 5x10° Mol #3] » 1
3 o RopAhE WA 4 QAT (Fig 8). o] AT)ell Yo a
A AFoA9) 5-HT2] o) $34k-3-2 ketanserino] ~ osh
OM, 107 M, 10° M g 5 x 10° Mol|l4 77} 8.65, 7.57,
6.94 g 258 mme|gl.em, 5-HTS] pDx|& 22} 6.36, o<
655, 637 W 6702 Wiyt YS ©lFo] Mo}, A R
ketaserine2 5-HTol| thel w|Ax"ez =gt N 0.5 ] 1.5 2 25
(Table 3). Ketanserin®] #f2jA 7.80 x 10*°Mo|i 3L, 1/D x 10 M
71271 1.07, ABAFCIE 0998 % 43 AAE Fig 8. Double reciprocal plot 1/D vs. 1/D for

JERgiEkFig 7). olszhelelel Aol BEH: 5
HTS) $-84l9) ALFE $si7| e 5HT, 584
A9 Z8A1Q] spiperone(3x10° M7A))2k 5-HT, 54
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ketanserin on Isracli carp intestinal smooth
muscle using 5-HT as agonist (25T). Corre-
lation coefficient (r)=0.99. pl: the fraction of
receptors bound by antagonist.



A AeH ZAgA] MDL-72222(3x10° M7EA & A
% Bl ovt 5-HT whgoll ob7Rl 32 vIX1A] odgtet
(Table 3).

I &

AR AVLTS EfFoldlst Zol 4847
A=31 A z2A 20| QI intrinsic nervous system
(Auerbach’ s plexus 3] Meissner’ s plexus)ol] 9JsfA =
A} 15203 Burmstock' s AZolFoll Sl ZHE
ol YAtell= v|FAlAe] F¥Esln Aol v]FA
At WA o] BEx=o] 3l o]F A 75 F
Aoz FRA AJRpFHo] Yool B usig]
th. e olFell wel Al B n|FAA
g WgAAe] 71eH e F74e] obd AAX Sie
Ao dA " w2k ol Fe] ARddle &
YA AR opel vlEYUA vjot=adRA 5
A5 ZAsta glgol AgkE 2 U, 2 ofF
o W 7t FF FEAol| B A Baxlo] gUA
dhch. T59) B4 FEAE YNHoZ Favil
Q7 yZRA R BFET glort He] Sold 7
Al Agol FFseol wet Faskely SN M
1, My, M, M, M; subclass 2% a2)3 I eA &
B2 Ng, N2 AlERE2 k. $68 of Fo] A
o B¥ale 4 iAol B3 A7 Eole A
# FgToll4 Ysele] 107 3 10* g /ml Aol2] &
F oA 73 A FEHbe-S doFla ol2dt &
Zae-o JFel4 7184l hexamethoniumol] 2]3j
AP oz odAlgell wel YA 589 Ex7t
AREE v} Qleke. Edwards'e AChol] €3 7atuie] ¢
A FEEF) TR AYAQ atropineo] 2|3l
AYHoz oAge Bused TaARld S8
EME A AR} Burka et al”' & FA7Hg0] Aakel]
V¥ FagtlA EAlY sl gk Q7 A
3}, o] o9 ATl EXsh:= TR FEAE
MEs Basigich B A7 of2] o]F] Aol £
F3he F8A12] Aoldtoll Aelsio] ofF7tA] AFE
7 ok ojxglallolo] A HHA FHA 8
ACh 7 CaCh9] HaA f3pe|EHoz b3
(Fig 1, Fig 3)& Uehfo 24 o|Azjeic]oie] kel
AE o ol fe} ulvix 2 FUA FEA7E AT
< ¢ F A% 22y SolstAlE o|xetelelo] &
Holl thzt AChS] WH3-2 pM I} pMFFoll4 7H7}e)
Sekule R4S Jehle ol ¥4 (biphasic)?] £AE

7EAL 9-&(Fig 1Y& 2Y + Urt. oldt ACh
ol &gt o Fatitoll 9] o) g uhg-2 FhAtu] At
Az Baslo) giek. ol2idt AL EiFolAe B
7} HoQlA] B Ao olAuialelold Autele
AChe]] tisl] A3} 57} Aoldt subtype &A1) EAE
FAlstar gt 3 Z14) ZeHAIQl atropined] HA
x|l 2}#] ACh 3} CaChg] ¥F2-o] 2% JAlx|o] Fa
4 FEAE AEAY F et dAEE Pl
ACh$} CaChAolol|i= x}o) Mol Q1lch(Fig 1, Fig 3).
% atropineol] 9J8} AChe] Wh3-2 u|FAH o2 A4
5w, CaChe) uhg-2 AAH o2 A=} o]
3 Ade ded MAFAQ] 4-DAMP dsiH s
FTUL WE HArk(Fig 4). £/l oA atro-
pine FT4 FE9 W& AAF oz Aaldde
AR} vl w) o) F AHake] FUA FEAE 5
7o 2R3 gold F USE AL et =g
o}2&t Al Burka et al’o] FAMEo]e] Atoll 4]
a4 oFF CaChe] atropinee]] 23| vl A3 o=
AdE Bayt A dxskar gl wekd ol Fel
2T FEAE ERF0Y A FEAs o2 of
F AE0olE A F&Al B¥o}F A S &
& e}, =3 olAzlallo)ol o] zhiltol B¥EHR QT
M, AEH ;=321 McN-A-3430)] osiM e $&3 7}
7} glslen, Aol AYH M, 48 AGARR)
4-DAMPo| 9 AAs]= o2 v]Fo] Kol oj2g}
dlojo] Aol R Esle FelA FEAle FadtalA
M, 58AY Aed Am=c).

EHFF AL Al FHA e Aoz 49
A 5-HT" & 740" 9l FA/Mgol"e] Aol A
A 505 Hasiglcl. 5-HT 584l 32
Gaddum3} Picarelli®of] 28} *|-g-o 2 5-HT 5~8-H|7t
M, D 53 efe] F8A2 Ethca Bzl o) ¥
A 5-HT,, 5-HT,, 5-HT, 4] 2§9] 4847} 2=
A3 QU B A¥ollA 5-HT 7} o|Aeteledo] A3
o4 fefolEF oz A PEZE FHAA AZE
JA F8A7 2GS & F Uik e ARE
.8 ACh 1} CaChol| B|#} =L &0} oF 50%01 23}
slod, EFFHT 9 AL} viad o) Aot
AE i}, o|Azlalelo} Aol EEE ARE
YA A9 AR5 o7 8 A9HQ) 5-HT,
2] ketansering AXX|5}91E ol 5-HTHH3]
Ao AJAFHE WHY F Ut IR AdH
5-HT, ZgAQl spiperone 3 5-HT, Z&kA)1¢9) MDL-
72222% S5HTO| 93t ojAglellglo| A#e] &-8%
ol 8159 Qe FA B%7| wFoll o]xu}ede]ois]
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ARLFol Bl AZEUA $8AE 5-HT,YS
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