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PSR I B AR I EL T I /BOAL 5T, L—dopa o L— SHTP 2 &5, EAGMKIC
HAubshzWHEAT I /B2 ADZ MG EN TV 5, EHIIEEERLOMEEIZHVT,
RGN T I O S0 & CF RS T IR © X 2 HORMBM L ER F ARV Y, ZOET v M
BEMa A L—dopa 5 L O'L— 5HTP 2MX0 At A, ZOMEILE->~5m%, REEELRT 2
EEBEL 7, BRI N SR A0 AAREB T 2013, HIZZOREOT I/ BILERE
PIEBRNTHLEVIZEERMLTWAITERVOL, £RIZERYIAE h/-L—dopa L5
HTP L 04T 2WEREE2EFS7 3 v A WER R 5 »2ORELERITs20wO», 2L T
ZOBRBYEDON UMD —H 2 H 520D 1 DOFEE & 5 Znr IlBUkA s, 22T
Chs 27 I VHIEED 7 v NI L AEUD AR L RB, Zh @RIk 2 8 EEMOfE
FIZoWT, SRR, (L¥M e & ORI L - TR L &,

E

B 7 MIVIWEC & 5 L—dopa OELD AL & (K

WIE 5 v b Ol %A Falck-Hillarp k12 fE WL U H0RBAMGEE B+ 8%, BARFEHIN L]
SHAME # & F 2\ (Fig. 1),

L—dopa (50mg/kg) ##H%5¥ 5 & %, BEARFEMAEIZIZ L—dopa X D4R L 72 DA 1T & 258 BikE
#HAEA W L 72(Fig. 2), L—dopa # #5408 HEE % Tk, DA 3k I3IREMIaOMIE £k 121
AR GUIEMEEE) U, % ORIRFEHIIE RO S Sk EAE LS - SRR 2 0 (BRI MEER)
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Fig. 1. Pancreas of normal rat, Catecholamine fluorescence is observed only in the adrenergic
nerves which follow arterioles of varying size. Langerhans' islands in normal rats do not
show any specific fluorescence, x160

Fig. 2. Rat pancreas, 20 min after injection of L - dopa (50mg/kg),
Specific granular and diffuse fluorescence is distributed unevenly among different acini ,
A small Langerhans' island with strong fluorescence is seen to the left .,
No specific fluorescence occurred in the connective tissue, x100
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Fig.3. Rat pancreas, 20 min after injection of L-dopa(50mg/kg) to the rat pretreated with
sulpiride (32 mg / kg, 10min before L-dopa). Stronger granular fluorescence is evenly
distributed throughout the acini, x100

; R P ', .
Fig.4. Rat pancreas, 20min after injection of L - dopa (50 mg/kg) to the rat pretreated

with phentolamine (8 mg/kg, 10min before L - dopa),
Stronger granular fluorescence is evenly distributed throughout acini , x100
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U7Zds, A CRE - B s h 32 812k W%k L7z, Fig.1 1237 41< DA OS5 I3/NERMTRY
—THo7,

& 4 ORTLE » L—dopa 5 DML F BB E RITL o AL, FODUEE L HHI$ 5
LEZSNAEHOBANERTIE, BOBEAOREI, &0EEREREIERL 2, BOBER
3R FOHET 3 pilocarpine [ZFNM MO EMEBERED /24, K- EORWEITTET 5 sec-
retin REFI A RE B A 572, 7 3 VIV RAAEEFORLE CIREROERIBOL, —HE/ T
I L B(LEEE(MAO)REROALE CIHRED, % L TH T I —-0-2 FLEHREE(COMT) [HE

~

#CIHRBE O AOEEOWIMA R 5 h iz,

DA 2 % kBRI O RTLE 13 L— dopa #5400 BRIMEBOE O B & 38 < BT 5 & 012, 20/ NEER
1= 5 1F BT B AR T — L U 7= (Fig. 3) o RIBME o ZAMKEHR & IZIFFROT(LEHREL 2 (
Fig.4), LA»L, BREKRAEATIEZORLENIIRshE P70

=¥

f@ 4 OB D L—dopa 5% OB RIRETHES Tablel (2x L7

TaBLE 1. Effects of drugs on the accumulation of DA in the exocrine pancreas of the
rat after injection of L-dopa

Time after L-dopa injection

Dose Distri-
Treatments mg/kg 20 min 60 min
or U/kg - bution
GF DF GF DF

L-dopa alone 50 — — — — U
Fasting — 1 - 1 - E
Pilocarpine 64 - - ! . U
Secretin 4 - - - - U
Reserpine 4 ! ! ! l U
Desipramine 16 ! ] ] ! U
Iproniazide 150 t 1 1 1 U
Pyrogallol 32 1 1 - - 18]
Haloperidol 2 1 — 1 - E
Sulpiride 32 1 — 1 - E
Pimozide 8 1 - 4 - E
Phentolamine 8 1 — 1 - E
Phenoxybenzamine 8 1 - 1 1 E
Iproma.z?de 150 1 ' ' R E
+Sulpiride 32

Sulpiride ‘ 32 " ' . - E
+Phentolamine 8

Propranolol 4 1 1 — - U
Oxprenolol 0.5 . — - - - U

GF; granular fluorescence. DF; diffuse fluorescence. —; the extent of distribution
of DA is comparable to that of control. 4 ; wider distribution or higher density of
DA is observed. | ; smaller distribution or lower density of DA was observed.
Distribution pattern; DA fluorescence was evenly (E) distributed throughout a wide
range of acini or unevenly (U).
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EFERKBRZH T DA & XU o« REKIEER O BIILE 4 L—dopa #2540l DA SRS %
Rz bR 22050 5 07(Table2), UL, NAGRIZEZOBEEMIEERD 504 b o7,

TaBLe 2. Effects of drugs on the pancreatic DA contents (zg/g) after injection of

L-dopa

Treatments n?g?sk; Time after L-dopa injection
20 min 60 min

Saline — 0.02+0.01 (4
L-dopa alone 50 10.504-0.97 (10) 2.26+0.54 (10)
Sulpiride 32 19.65+2.80 (8)* 4.914+0.60 (6)*
Haloperidol 2 16.804+-1.64 (10)** 3.69+0.47 (6)*
Pimozide 8 15.184+1.52 (5)* 4.741+0.84 (5)**
Phenoxybenzamine 8 22.2942.11 (5)** 4.434+0.36 (5)*
Phentolamine 8 22.6441.83 (10)** 8.30+1.23 (5)*
Propranoliol 4 16.1943.10 4) 3.18+0.49 (6)
Oxprenolol 0.5 8.3841.97 (6) 3.19+0.43 (6)

Values are mean+S.E. Number of animals in parentheses. *; p<{0.05 and **; p<{0.01
L—dopa (50mg/kg, i.v.) &5 %EHEAN IR xh 2L —dopa DR BEMEZERL 2225, £
2o DA & DOPAC, 2L THED HVA »Mtiah/i, MTA it s % & 7-(Table3),

TaBLE 3. Metabolites of L-dopa excreted into the pancreatic juice after injection of

L-dopa
Treat- Dose
ment mg/kg DA DOPAC HVA
Saline — 0.37+£0.22 (9 0.26+0.14 (5) 0.20+0.07 (5)
L-dopa 50 5.3240.46 (5) 6.96--0.17 (5) 0.58--0.06 (7)

Values are mean-S.E. (zg/ml). Number of animals in parentheses. The juice was
collected for 90 min after injection of L-dopa.

VI EO#ER13 L—dopa OMIREMALI L 2B A H 7 73— L7 3 v REBE S L UHEO 5 MEEED
MEDHELRTHZ L AR LT W5, L—dopa & 0AER L 7= A DA |28/ NER 2 RE 125045 L
A, ZRBENEAERRI I E@T B 2 2 A ERT 2L EX 5N 5. DA LU B AKMER
i3 L—dopa $ 5% DIMNDA G REE L (A3 2 212, 2D NERIZ BT 55755 Kb T —
BALU7o 2 N5 BASEAIE L—dopa MEX VA%, BERIC X 25008, MIBIAIRERE & & OMERA A~ O HES,
DEBEOWT AP IERLT, LREOEMEERL 2L EL505, DA &k 0o B AkHEAR
HFA—NT 3 RBEEEILEA & E 5 - B L—dopa 5 OMMILER I BIEL 22 b, £/
NS FHERNL SR DB & RIS T 5L E2 505 DA DEMOBAE RS LEEZ A h 5,
BERACHC, BUSUMIICRET 52 10kY, LEERARELAZEELSNS, LaL, =
h 5 ORI AT IR IO RBOTILE RS L 20 AE SIS A TR,

WOE 7o MESMIEEC & 5T — SHTP O DA & (L
AETIEL —5HTP 0 7 v MRS EBIZ 5 1 R B 5431 L, L—dopadd 7 & HlsL /-,
L—SHTP %57 28 5 —HT 12 & 3 R @RI AIERBLOMISE 12 BB L~ 5, 2 sz

M2 L 72, L—dopa #£ 5% Tl N OBERIE 1 50 T & BREM BI85 0 2 b Bk S FE 801 - 5
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55 RMEHENRVERICR S hzoid L, L-5HTP #5% T3 IEEEEFIETH Y,
BIEE I3 < — B DML W LIRBIZBRS KT /(Fig. 5),

Fig.5 Rat pancreas, 60 min after injection of L-5HTP(60mg/kg). Yellowish 5-HT
fluorescence is diffusely distributed in the cytoplasm of acinar cells, A large ( to the upper
left ) and small ( to the lower right ) Langerhans' islands also contain specific fluorescence .
No specific fluorescence occurred in the connective tissue., x100

Fig.6. Rat pancreas, 60 min after injection of L-5HTP (60 mg /kg) to the rat pretreated
with iproniazide ( 150 mg/kg, 3hr before L-5HTP ), Strong granular fluorescence is
seen in the apical parts of the acinar cells, and strong diffuse fluorescence in the cytoplasm,
A Langerhans' island is seen in the lower part, x400
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Fig, 7. Rat pancreas, 60 min after injection of L-5HTP (60 mg/k'g) to the rat pretreated

with cyproheptadine (4 mg/kg, 10 min before L—S5HTP). There are no apparent changes,
x100

Fig.8. Rat pancreas, 60 min after injection of L-5HTP (60 mg /kg) into the rat pretreated
with phenoxybenzamine (8 mg/kg, 10 min before I- SHTP) . Strong granular fluorescence
is seen in some acini , and weak granular fluorescence in the remaining acini . Diffuse
fluorescence in the cytoplasm is also stronger than control . x200
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MAOm%ﬂmmmMMe&%%@Lt%%nL—aHTP&&gfgﬁ,@*éWK##K@“@
ﬂ%ﬁ;@ﬂ&ﬁﬁ%ﬁ&ﬁbﬂFm6nDAﬁ;ﬁS—HTﬁﬁwm%ﬂﬁﬁﬁéﬁéﬁﬁot(
ﬂgﬂoﬁﬁ,a%ﬁwmgﬁm—%®ﬁﬁnﬁw,%Lfmwﬁﬁmﬁﬁu%wﬁﬂﬁﬁ%%&ﬁ
¢/~ (Fig. 8),

L—5HTP #5#% 0N 5 —HT B OMR 12 RIF T ZEKEER OPE L (LEERETHRETL,
L —dopa OIBE & B L 72fF 2 ~ 3TV A R 5N /(Tabled ), B, (1N S5 —HT 12 DA @
BELD bR IRE - Bt E h oz, (2)5 —HT REFMEEAOFLE MM 5 —HT ORH - Frift
HREL 724, ZhiZ DA REKREEROMNDAERICRIET R L IHETH -7, (3MAO FHE
AlozhRIE, DADBEILE TR0, KVFBRHTHIZLETHH T,

TaBLE 4.  Effects of drugs on the pancreatic 5-HT contents after i.v. adminiStration

of L-SHTP
Dose Contents of 5-HT (ug/g wet weight)
Treatment Time after injection of L-SHTP (min)
I

me/kg 5 10 20 60
Saline — 0.07+0.03 (5)
L-SHTP alone 60 Not assayed Not assayed 48.7+4.5 (5) 31.842.2 (5)
Methysergide 1 Not assayed Not assayed 44.6+4.5 (5) 19.940.8 (5)*
Haloperidol 2 Not assayed Not assayed 21.44+3.5 (5)* 20.14+3.5 (5)*
Iproniazide 150 Not assayed Not assayed 120.8£10.9 (5)**_273.2+40.1 (5)**
L-SHTP 60 37.040.6 (6) 28.7+£1.5(6) 29.442.5(6) 14.94+0.6 (6)
Cyproheptadine 4 29.44+2.7 (6)* 21.6+1.6 (6)* 22.3+2.7 (6) 12.8+0.2 (6)*
Sulpiride 32 34.64+2.9 (6) 34.8+4.5(6) 27.843.9 (6) 15.240.8 (6)

Drugs, except iproniazide, were given i.v. 10 min before L-SHTP. Iproniazide was given s.c.
3 hr before injection of L-SHTP. Values are mean+S.E. Number of animals in parentheses.
Significantly different from corresponding values; *at p<0.05, **at p<(0.01.

DA ZZAEERNCO WL, sulpiride TIZfER % <, haloperidol I3 HIHABIEREERIIZ 5175 5
—HT S8 PEB BV L, 2 L TR IZE I HPED/ NSO RFETH - 72,

L —5HTP #5#%BHENTHR S N 2REPWOETHL—dopa DIFA L TBVARS N, Bl b,
ke L TREMOFLREY» VL, $/45—-HT &0, Fic@ashn-5—HIAA O TcoEE»
£ TH - 7-(Tableb),

ViEot7n 5o Mz si3 3 L—dopa & L — SHTP R B D@ VIZIE, BILEWIIHT 2BES
OMbYHEDEY, BILEMORBEDOHELEROBE VWL 12, BLAMORI S bgEE Iz RIT
THRADEVWLEFRLTVWIEEZ SN S,

WIZE AEMEET 3 v L UEEBDE ORI ADIER

B2/ L~y MNEREMIz B 13 32 L —dopa £ L—SHTP oft#oiEw s, Zh st
D7y MEWNZIIRIETEAORZVWIZE DS LD »E» 2 M T 52012, Ldopak LUL—5
HTP & PB#ELAMOEME:ET v P OB RIETER IOV TRYE L 72, W2 e T#IRAH
517,
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TabLE 5. Concentrations of 5-HT and 5-HIAA in the pancreatic juice after i.v. admin-
istration of L-5SHTP

Concentration (zg/ml)

: Dose
Treatment N
me/ke 5-HT 5-HIAA
Control 0 5 Not detectable Not detectable
L-5SHTP 60 9 0.73+0.17 1.5940.60

The pancreatic juice was collected for 90 min after i.v. administration of L-SHTP or
saline. N: Number of animals. Values are mean+S.E.

‘:]_,‘;pt_: 6. Effects of DA, 5-HT and related compounds on the rate of flow of pancreatic
juice in rats

Drugs Dose N Number of drops/15 min

mg/kg - :
Control Ist 15-min 2nd 15-min

DA 1 5 8.3+1.2 7.6+1.1 8.0+1.8

2 5 9.84+1.7 9.841.5 9.4+1.3

Apomorphine 1 5 9.6+1.9 8.6+1.9 9.242.1

DA? 6 5 8.7+1.0 9.4+1.2 10.0+£1.4
(infused) 15 5 9.2:£1.3 10.641.2%* 11.61.1**
30 5 8.6+1.0 10.440.9** 10.84+1.0%*

L-dopa 16 5 10.24+0.5 9.840.4 10.64+0.5

32 7 6.94+0.4 7.6+0.6 7.74+0.8

5-HT 0.25 4 11.4+0.7 11.340.6 11.04:1.4

0.5 9 8.74+1.1 7.7+0.8* 8.7+1.1

L-5HTP 16 7 9.3+1.0 8.6+0.9 8.04-0.9
32 12 9.040.8 7.041.0%* 7.041.0%*

N; number of animals. Values are mean+S.E. *; p<0.10, and **; p<0.05, as
f:ompared to control. For the duration of action of drugs, see text. ¥ ; DA was
infused at the rate of 6, 15, and 30 mg/2 ml/30 min/animal.

1. BEEDWE T 250R

DA (1, 2mg/kg), DA {Ef#i#% apomorphine (1mg/kg) ¥ & UL —dopa (16, 32mg/kg) O HIMES
IRER T BEB L i h oo —F, DADA v 72— a ¥ (15, 30mg/7 v F/30%%) XEEE LS
LA R T L 720 5 —HT ( 0.5my/kg) & & UL —5HTP (32my/kg) 13AREI S
WEIHI L 72, #ER % Table6 1Z/RL 720

KB xt L C secretin D7 4 SWTTEER AR T EWMEShTW5 DA T v METIEIRD
TRWERERLEIITE S b o 2505, — I EBEMETTER S & T 3~ ORI
SVT LRI 7, fEBE % Table 7 |27% L 72, secretin (2 —32U /kg) 13HBIZHE WV IR 57 % 7T
Y 7=, acetylcholine ( 0.125mg/kg) |3—@1E, % L T carbamylcholine ( 0.125mg/kg ) |3H55E
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TaBLe 7. Effects of various amines on the rate of flow of pancreatic juice in rats

Number of drops/15 min

Drugs r[r?:/fg N e
Control Ist 15-min 2nd 15-min
Secretin 2 5 6.2+0.6 7.0+0.9 6.0+0.8
4 6 7.240.8 9.34£1.1%* 7.741.1
8 6 6.4+0.9 9.241.3%** 6.7-£0.8
16 6 5.7+0.6 8.841.2%* 7.340.8**
32 5 6.7+0.8 12.840.9%** 8.84+0.9***
Acetylcholine: 0.125 5 9.740.9 11.241.1* 9.8+1.0
Carbamylcholine 0.125 5 10.34+1.0 12.64+2.3** 16.242.7%*
Phenylephrine 1 6 9.2+1.3 6.31+0.6* 8.8+1.0
Clonidine 0.5 5 11.84+0.6 8.2+1.0%* 8.440.7**
Histamine i 5 9.7+1.3 9.4+1.5 9.8+1.7
2 5 10.1+1.5 11.0+1.4 10.441.2
isoproterenol 0.064 5 8.0+0.9 9.0+1.0 8.0+0.9
0.250 5 6.940.7 9.8L0.9** 7.040.9
1.0 5 6.340.7 9.841.1%* 7.240.7%**

The dose of secretin is in terms of U/kg. N; number of animals. Values are mean +
S.E. *; p<O0.1, **; p<0.05, and ***; p<0.01, as compared to control. For the
duration of action of drugs, see text.

D 5 ITUEIER #/R L 720 —7%, phenylephrine (1 mg/kg) 13—i#®, % L CTclonidine (1 mg/
kg) | 3HEEREIE DM O W INEIER £ /R L 72, histamine ( 1.2mg/kg) ZMER 2R S 4 A 57270,
isoproterenol ( 0.064— 1.0mg/kg) IZAEIZFEVIWTTEIMEA 2R L /2, phenylephrine, isopro-
terenol # J Uf carbamycholine ¢ B#E /i 7UHE 22\ UEDEIERIE, MIGT 3 2 FhofEHE b
% phenoxybenzamine, propranolol 3 & (fatropine D Z N5 HETCIIEE T ICHELRIFE 2
WHETHtE N,
2. BADWIIHT 550%

L —dopa (32mg/kg) ZBELASARLEQBRED LRE%K2 L, RKxtizL—5HTP (32mg/kg)

BHEBZ PHRea R L, B8EE L L THW/ Carbamylcholine ( 0.125mg/kg) TS A~ LZER
BEO LAEPR S50, UhL, secretin (32U /kg), phenylephrine (1m9/k§>,?5ilfclonidine
( 0.5mg/kg) IZMEAERE A o7, FER % Table 8 TR L 7,

TaBLE 8. Effects of amines on the pancreatic protein concentration in rats

Concentration (mg/ml)

Dose

Draes ma/ke N Before adm. After adm,
Secretin 32 7 31.0-4.3 29.1::3.8
Carbamylcholine 0.064 5 24.51:2.0 31.7.2.9*
L-dopa 32 8 20.23.4.0 23.61-4.4*%
L-SHTP 32 7 21.8+:3.5 15.1 -4, 1%+
Phenylephrinc 1 5 21.6+6.4 24.8:-3.9
Clonidine 0.5 4 31.243.5 31.1+5.0

The dose of secretin is in terms of U/kg. N; number of animals. Values are mean
+S.E. *; p<O.1, **; p<C0.05, and ***; p<0.01, as compared to control.
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L —dopa # £ 'L — SHTP B HlE LR & & O FRAERL, 5T 52 A ENORKHEIT 5 3
sulpiride # & U cyproheptadine D 2 h 5 BH CIREEFIMWIZHE L RIFTx 2 VAR TR s h-,
4 DEHH OB EBRE 23+ 2 EF DM, phenoxybenzamine & phentolamine 0 5 h R EOEE
WOERY, M2EORR L ORME CHEE I E-N 3,

3. HRBMIERE I+ 2508

secretin (32U /kg) I3FHBIICERMIEEAE % LR x €77, DA (2mg/kgX 2), L —dopa (32mg
/kg) I UL—5HTP (32mg/kg) I3fERE RS B A 570

PIEO#ER LD 7 v Mz i3s o UTRERNICIER + 5 DA 25k, MBle R+ 55—

PEEIGET LI EATEREN S, ZOERIIA 2 ZOMBISH - (CEREBRSER & &

BLTW3, 72, o ZEMKMEEAH L —dopa 5 DML % 12 DA 2R EA & FkOZE(L
ERELUED, AEOERLYD, AIHEIDMEROSWINE 2 AL T, T /2555 DA OS5 IGEE
FHOMEZ AL TERT 2 LW I RRIE ) ERBEICES S 2R ank,

Faa0EEEET 3 v ORI 2ERREREICROBRB RIS hTw i A, REDOH
R &9 DA, 5—HT, histamine N7 I Y123 T A3RICMEIZHE VT, 7 v M ROBKRM @RS
DEETHZENFESE »TH 5,

ENE 7 3 VEU) ASNEINER ORI L F IR ET

EREMOERLEARD1D2EEZSNT VS, HBERKIZLDT I YORDRAAADOERER
BRI FERIHEIZ D W TRRET L 72,

1. in vive OF#E

ME—RBIFT &2 R &, 2 OLBRMNEEE I NA OSMT 354 %RF & XU DA OSHT 2 1EHREE
ARV HFBECZODWTHE L 2o LENVEVESYIC, MAOER 2#5%, 73 v 28RN
54 285, EHBERICH1T 2 DAGHOBHBEG I BB OERME 4 R LY, BR%RTFONA %
MOBBEBICIEREIRL o7, -7, NA SHEMBEKREARL LT, AROERRITE
L, LAV,

LWy B5L0 MAO FERLES M, BRED 5%, 73 v 4#%5 U ERER S LU
HloB1T57 I VO5MIE 5 RIBIZEHE L /-, imipramine I NA S HHEOI VAL %, DASH
MEOH O AA LD G, E05EHHIL 72, methamphetamine, trihexylphenidyl, promethazine
+ L U amantadine HEDOFEYII NA 5 LU DAOE Y AA &2 1258 4] L /- A%, methamphetamine
DIERIENAIZH L TOHEFLDEL, KO IEMOERIIELE L2V IEDA I L TOHH &
Nigh -7z ZNLDFBRIIMEMNFETELSNALBREGB L TWE, LALAZNS, Z0in vivo
DHHEFFHOERES» 5 L THENERAICIES 2w EEL SN,

2. in vitro O 5

FHRBBERENIC & 28FR I PRERNTHRLBE L 5 —HT LU NA §HEMERE

PRI AEMESNT VS, —F, DAEHMBRRIBREANIRELEEICATh TV S, #K
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RPFEEIMAEARATHELZADE5ZDETOHT, $-BREEAIY TS b— 20040
tRiz3 3 & &, in vitro TOEBREITV, WHRER, Z20FF T B2 ERTE 3,
ZO3IEOEAERNT, 73 VOMDAHLIIT 2EYDOER MR L 72,

LVEVEYIE T v b &0 LR 3EAEMRL, #IET 57 3 v O&MBBE % & Krebs—Ringer
bicarbonate W CHEM 2 Z A T4 Y F 2N, b LA LT3, B4DT I V210 MOEETH W,
TRHMIZE>TA v F a2~ b 232 %, ARMEBICES ZHBRIEZGREEB 2L AHRE, Ly
L, #FK4D5—HT B AABIILEE - BRES KW, 6 —HT (6 —hydroxytryptamine) »°
5 —HT &H#BICREHMICENYAE NS L, 5—HT ORVRAA LR UCED T I2EZME L RT
2k, FLTEOMBILERIGEN A 5 —HT DL D LVRELTVWEEZAH5, BMOEROKR
LTI 6—HT M7, ‘

KIEEYOIER % Table 912F L7 HMEORRIZHV TIIAHEE L FIREORVAZREERL
iERE (4), SoMEERLAER (£), 2L Tme2WHeER L 284AkE (o) X370
BREIZH L THWABERAONZNZFNORYAHEEL R L BEEROREESETCRTILIZE -
Tt -7 Table OFER 2 S5 » A #%1Z, AT 3FEOEBRICH W 2 REMKHEX| O Ahaloperidol #
& Ueyproheptadine 3 ZFEMERIZ LB 7 I VOERYAZ X LT, BEAREZVIEIER 2R L 2,
T, ZNOHEMIEREMRIC LT I vH U7 I VEHBMEORY AL EIEIT 22 L 10&
Y, KEMRaz & 5 L —dopa L — SHTP (B IZ B+ 2 2L HEZ SN 5,

REIZLBFEA DRYORRER S & &, RENL T I VD RARPHEEI ORI RIEERDOHE & &
{—HLTWa, > TARKIIPERNAEEDS, EWOT I VERVAR ST 5ER 255 L
FPOWIEREEZEZSNS, TA YV b =TERAVALED L NI &, NI HEMEBCFARE S
HNITHBHFEICERTE 505K EOFHRTH 5,
® @

1) 79 VEREMBRIEAARICVLELT I /BOA L 53 L —dopa, L-—5HTP o473/
Bk LM GASHEM T 5, ZhIEZOREHEOBEAGKEOLEESD 1 >0RbNEEZLS
naritiz, BREOT I/ BIEEREORELELONS, L2L, WTFhOT I /B —FLC
RFBENBZ3DOTIELEL, TI/BIZE-TEVWHFRS NS, HELENE LTI ENFET, 7
Mgz £ 3L —dopa &L —SHTP OfUEH, H LU ZoRBIIT 2 52 AKNER S JUBER
BEARI ORIz >V THETLAE 25, L—dopa & L—S5HTP oRIZI3FE4 DBVWAR S 1,
IhofEDHERO—> & LTL—dopa ¥ L—5HTP L UMIET 57 3 v 0BG ZIET
ERDBEVHFEZ SN 5,

2) T MESM SRR . OEKIEET I I L TR EE - SR R T, KELREY
D121, RizbWTiEWE s LF VEROMERERT DAS 7 v P TIIBO THWIEREET 512
TERNWZETH D, RIZBWTRHEMNLZFIEAITH 5 histamine 7 v F TIIEREZ RS &V,
A RIZEWTIER %R & %\ isoproterenol H L UFS—HT 135 v b ClEZhFhowiiEs &
UHIBIER &R+ 87 3 Vo U CIXmEE Y RIRO G 2R,
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3) MR TOT I VI RAHIIK T 2 EYOMEIER 253 529D in vive I LU in vitro
DOFBALFRFEEMET Lz NA B EUS5 —HT EEMBEEKRIBERL LTIy FOKEXRE, £/-
DA SHEMBRKBAL LTI v MRRBOE 7T b — ARG 2\ 5 in vitro DL, ¥E
BHELYFS, BBEHMO NS 3BHRICEITS37 I VI AAIEER 2505 it TH
AxHikeEZENS,

AXODEERRNVOEREE

W B & MUEMAIET, 99 MEIZ k3L —dopa & L —SHTP oft#, &&UZORH
ki B AR AKILER B X CREREROMFRAIZO VTR L, L —dopa XL —5HTP ORIz
A OBROHE SR, ZhSMEEOEED 15 e LTL—dopa 2L —5HTP 5 X UHGT 5 7 3
L OSSR R EROBRVAEZ SN, &5125 v MESMWIIE L OEIREIET 3 V00
LRI E o Rt R R L, RiZBLTHELtE s LF YHROERE R DA Y7 v F T
O THROEREET A2 T X2V L 2R, RICEVLTHENLRIHATH 5 histamine b 7
NCRERERET, FARICEVTIER %R E %\ isoproterenol K U5 —HT 125 b T2 %
NENSRTCED & CHSIER & R 2 L 2R, &5 HERTOT I VIRDALIIHT 2
OIFIER A ML, in vivo LU in vitro OMBLSFMIH A& RETL 720 Ko TEFELE LT

DOffEDH 553 & B0 5o
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