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Macro-autoradiographic Studies on Radioprotective Action of 5-hydroxytryptamine
I. Normal distribution Pattern and its Changes Following X-irradiation

by

Masatoshi Kashima and Osamu Matsuoka
Division of Radiation Hazards, National Institute of Radiological Sciences, Chiba. Japan
(Div. Head: Dr. Hideo Eto)

Whole-body macro-autoradiographic studies were carried out to investigate the mechanism of the
action of Serotonin (5-HT) which is a well-known protective agent against ionizing radiation and also as
a physiologically important biogenic amine.

Many papers on the mechanism of its protective action have been reported, but none of these give
information on the distribution of 5-HT in the actual protective condition.

The present work was carried out to clarify the distribution of 5-HT in various conditions used in
radio-protection.

Fifty eight adult male mice of the F, hybrid of CF#1 and RF strain were used. 0.1 ml of about 5 #Ci
activity of 4C-labeled Serotonin (5-HT 3’14- C-creatinine sulphate) and C-Tryptophan (TP) or 14C-
5-Hydroxytryptophan (5-HTP) as its precuisor in physiologic saline solution, was injected intravenously
or intraperitonealy. The mice were killed and immersed in a mixture of acetone and solid czrben dioxide.
Sectioning and autoradiographic technique were carried out by the Ullberg method.

One group of mice was used for the examination of normal distribution of those drugs while the other
groups of were exposed to a single dose of 1,000 R of total body X-irradiation before and after administ-
ration of UC-5-HT or 4C-5-HTP.

Resulis obtained are as follows:

1) In intravenous injection at tracer level of 14C-5-HT, autoradiograms showed high uptake mainly
in adrenals, spleen, kidneys, lungs, liver and blood, moderate uptzke in bone marrow and intestinal
mucosa, and low uptake in bone and central nervous systern.

2) In the experiment with of X-irradiation to test its effects on distribution of 5-HT, results showed .
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nearly on identical pattern as the above in the group to which #C-5-HT or #C-5-HTP was administered

before irradiation.. However, when these drugs were administered after irradiation, relatively higher up-

take was observed in bone marrow.

3) At the protective action level of stable 5-HT with 14C-5-HT added as tracer, high concentration of

5-HT was located in abdominal cavity during the period in which irradiation was carried out in an ordi-

nary radioprotection experiment.

4) When 4C-labeled precursor was administered instead of #C-5-HT for comparison, MC-TP,

and 1#C-5-HTP were observed in relatively higher concentrations than #C-5-HT at the intestinal mucosa.

Less uptake of 14C-TP and high uptake of #C-5-HTP were observed in adrenals.

I #% E

Serotonin (5-hydroxytryptamine [JF 5-HT &
W) BN CTARENS G I vo—f
T, SERTHIGHE I & 0 &R HERIE R oW E
KIsHFEEES IR Ih 5. ¥ -BEE ik
SHRBEERO B D = &2 Gray? 12 poURE
h, FOBIhBIT 54 ofErdn10.

Z O SRR o FeE & LTS 5-HT o
BHRE L FIERDEND T D RE W EAER X
hah, zoRRaREMRTFCELE S, BuE
TRIBS30 TN B~ 53 % & b HRRERZD
Thh, BHM5H»TELERL, £ Dose re-
duction factor |} 1.6~ 1.8TH 5. L LB
BRETIRESHTHD Z EHXHMORTVS.

F O RIS o\ TSR LB L
TRLR DR RE S Nich, BlfEE THE
TR X 58, Frcs o KRB
H+% L35 Gray?, Van Den Brenk £,112,
Van Der Meer'® 5, Doull 5 onEil, Fhoi
TIRHHTERLS T, BYhc X Y4 Uz Free ra-
dical O, 4 v F—riE7 3 vokilichis
v XA E+% Alexander 5, Dukor'® ¢ife
EVBHD.

#effpEd: 5S-HT o RFE N FETHEERT
WAHMEEEER LT, REL®IR~v R, T
r, vF, ®rEy b OEEEESE S-HT 23
ELIcfER, XMEhe X nIBbERELiR LT
B Rz L IEFEEAE L, »oRShc
LYV EFEROB P OBERKRE W L BT RE
LTW5. HEEOENBI#Eico\ T Maisin

513 = v A D HLE BRIl oW TR & 1T
\W000R B B A IR OB S TIXAE TR E
&Ml LT 5-HT Bighcii AR cikic, AET
EDBRATIERCEDTHHZ LERLTWA.

litzen 51913 MC ko S-HT o JiBkHE
5-hydroxytryptophan (5-HTP X33 X 0 5-HT
U ARHIRNE S 2T, &84 — 5727
75 7%k b RSk 852 LR, S-HTP-
YC HRITEE, PR, B, KRS vy
N AR, M ST i L S-HT-4C § z
AR LT3 i o amine pattern’ i3
D ERWELTWED, S-HT-MC oWt ofit
Wixh3 D Ths.

L B IIPER ) b AR EL i 2 OMEEL D
EDBIFTHR 2 LT RT22 HLEREEL
5-HT & pBfitkic iz B3 5w b, HILERED
FTLERE 5 X O ML EREE T o 5-HT op5#ElER
kB LT S-HT-UC % Hv-Tolkiteis
¥, Fo—ifopiais S-HT ol X 5 Ht
BRI BUE KT B PiRE s R o UK & 3k
CF&Fz Lic. AP \WTIREE 513 5-HT D
HELER, e 2R & RRHMRTEER L, £ ofFR
JeREA 515 Jo iz iy 5-HT il WERR(EI & 85
BEoOKE EHLEEFCH AR S-HT 285
LB AT 5 < 7 AnERN ik L O
BT A LERH D EF 2. kD
A S AT b v — o MO s 5-HT %
X8 5-HTP, Tryptophan % H\T - IEF 7 ff
WAtk e L, oW Tl 5-HT %4
ELEE, SHLTEFREXERE LHaTsT

— 04 —



FE7N424% 6 J125 0

HERADCHRERD D0 E >k b Hbe TR
L.
I EBRUMELUTGE

KR : RERCXAPETTORFF =2 » = -2
HAPE LR CF41 L RF & 1 {4 (CRF, <
7 A) OMEx Aic. AEBTFH83HE 4, {(AHE33E
T, TEH55RVA—DERBETIFAED S D,
HrEVRFABCERTbORFERA L. v v AR
Bk s X 0Kk B iRR e, ARG 2 A
4 CRF, = 9 2D WGHRRZ Lo T 9eE o
i X ETBORBICIE L Taie hEL, X
MeHBA X5 LDs gt 625RTHS.

Bt X O34y « “C gk 5-HT 1% 5-
hydroxytryptamine-3/-14C creatinine sulphate mo-
nohydrate (4 & 1) A Amersham, The Radioche-
mical Centre) T, HJit4taEIX15.51Ci/mg £79.0
wCifmg o 2 fix e, FHEMMc— =2 nr
<} 757X WA LIckR, JERgHE 5-HT
GiiE) EFRF %R L, FoFfahrfE radio
activity 2MEFILTWB Z A — S0 F
ZIC X DR L.

RIS & LC A\ 7c Tryptophan {3 DL-
tryptophan-3-4C (3 1 {L%8) HojichiaE1%39.2
#£Cifmg, 5-hydroxytryptophan |} DL-5-hydroxy-
tryptophan-3-4C (USA New England Nuclear
Corp. [jiftfgs.6uCilmg D& DTHS . FEHE
ATl 5-HT & LT3 5-hydroxytryptamine cr-
eatinine sulpnate monohydrate (&—{kZ2Hl) %
v, Tobh#fFA CRF =% 22 1 ngfEle
P L, 59HIc Xk 800R & &S L 110
EATNTORMEAEFETACE X ) HERL
7. Reserpine (% Serpasil {E41 (Ciba B [HIE
dn) E AWz

XHRMES : v v A% 2 27 7 ) VOB
— v Ah, Rk Radeon g CREH & bRl
ZE Lo01000R 45 1 [EIIESH & Ticofe. foil
L, & 200KV, 20mA, 741%x— 0.5
mmCu+ (.5mmAl, HVL | 1mmCu, pf#Es50cm,
415 R 92R /min.

F=trI0F 777 G ER RS L=
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Y AL — B 2w om koL A AV Lo T
23, BECIoTUEELF IMULETT 2~ v
L F5 474 ARGh (—78°C) =& Ll
X VPR Lk, MBS b B b
Wik Lic. £48if~snd— 530427570
At fE b Hix Ullbere  HEI2 ¥V 7228, F o
oW TIPS L,

<~ AFIEFREICI ST L, 37 m b — A
X WS T - 7 TR L JE 40 D LB il
%ol ok, BhEsSr oBE05477 v
BECHEEL = 0 b @EED TRAXE 7 1 14
(7 2> No. 200) %5 X215 AEHER, 3°C
DR TR, HEZ v F— 440
(20°C), SEH/ET €Y F7 4 7% —10403H1T -
fo. 74 A0 BLOBMBEITHEAXE 7 4 1+ A
RAyv = AF v TiTote. 740 50RbI%E
BB B B Vi O flkEHD “C OB LY
3% 0T HC AL i REL BT 0w i
{EDBEXRD X 5 e tEntd o &
LA '

— : B{EDREN 7 4 LA DR KRB D
W E ML b0,

+: T ThTriEbyRTbo.

+ v~ BL.

H o REE B,

H#: EEOFYL.

OI EERER

1. EBFHOBKRE

5-HT-4C %~ 2w ##5 LT OEANA%
BT 28, #5425 S-HT-HC o [LhidEE
OFPNC LD, Filoww AQRBBRE L oThLo
FtbE A—c LT Ay s o &2 E
Ehd. Lo TERYED HHNCLLFTo8 4
oW THE R 7.

(A) [ElEBSEED 5-HT-UC 251 Tsr
R ARAR L DB LRSS,

(B) JElthgtpEo S-HT-HC 251 T m
RABELMLEAR L DB LS.

(C) EthidthEn 5-HT-4C % 51 TR
FICHifEe X h B LI5S
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Table. 1 Comparison of autoradiographic density in organ of mice after intravenous
injection of 5-HT-"C for three type of treatment.

(a)

(B) )

specific activity of 5-HT-*C 15.5 pCifmg 9.0 pCi/mg 79.0 uCi/mg

time after injection i.v. lhr.

i.v. lhr. i.v. lhr.

inhalation of

killing method Chloroform

inhalation of immersion in
Chloroform Acetone and dryice

skin

muscle

bone

cartilage, tendon

central nervous system

intestinal mucosa

liver

blood

lung

spleen

bone marrow

kidney

| || F ||

adrenal

-

= EES S ESY (T4 W8 ) [
||+ = e

(C) DT & » ;T HEE = v A% JERRE:
TARBEHREL, 7t vEFZF4 74 A RSP
R L THEE O 5 BIC I, B EDL L.

fax Table 1iz/R Lic X 2 3FE ot L
WERIZRE S hiehot-.

e, AuvicRLBdgitEo S-HT-HC o 5 b
—@o b owE HEBA ) Ry
BNzl vz Ehddonibot., 20k 5 iR
h ZRITBREY Bl Bawd ¥ 1 ERRE
L, BRAZSEThoBgdcd Rbhic. Lk
BOTEDOR I 2 JAWIEEREE L Vbt
BRI %5 LT~y AR UHE A
ol b, X7 A4 06t=7 v LicobEE
L et il & BAEIkiRD b hvighote. = ofEE
LT o528 T S CEE © Bk b A A
W, 7 r ek AR A X DIEE X 8T 0 b
LTYIk &35 hkx Lot

2. BIRABERODH LXRRBE ORE

5-HT-4C ¢ b v —-£ 5 pCi (5-HT 0,063mg)
ZAERPREKBKE L, c00.1ml <=7 2D
BHIRCIE LicBa s X O3 X #1000
REHMBE LTIt E DM EL B L.

(1) BRI EPI AT

5-HT-4C % Rk 545,10, 304, 1,3,6.
4B FRFR 7 v gL AR AR X D IET
g, A= bFUFTTTRER L. Ttk24iF
IO & oic 2Tk 5-HTHC % 8 uCi b 1
7o (Fig. 1),

LIPS RT Ra it 35 .

Beig o Bz 1 @B ES ¥ toe
OB —afiim L, B GBI R b
hisys, #5 3RS B bixn iz v L,
6IFEIETILE b ThThitinh., =Y 205
O fEEER LM E 2 T ORI I U
THMVEEAD Sh5 . HREED B(LIzFE
X D ERSNIHETHS '

WP 2 5 ~304r TRV ERIEABD B, 1K
HETIIEEAERD BRI B, LiL, H
e & o SR D 2T b B EBAE D 1o
el

B, A FevTFhoiicsuyt b Bh
RS bhicy., B b TrrRobhs
2, Budc SSHT-HC o—icidss v b -84t
RThONRHOM.
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Fig. 1. Autoradiogram showing distribution of “C (*C-5-HT-tracer level) in male mouse

after intravenous administration.
A. 5 min after administration

Brain

B. 1 hr after administration

Kidney v

Spleen Bone marrov

Liver Intestine

Adrenal

Heart blood Intestine

RS ¢ IMRE B iz & A ED B
TEDS, TSR BYER B Hh b - &
hdot.

THAEE : LRI Y0 & B 54304  C
W DAL, fad, W, b, Ko finch
7o DR U~ TR T i DR b B VR b
AT L, 1B T e 0 g <, 3 BN
BB, BT Th D, K
WTARE E A EES B R B L
THIE & Ao i a bh, & sh
e s R HEEASICIET R B R
S BT L LR o Bz 21 LT
(N

FEBEE, NHE < FFBEGE e DR BIER R L, o
R RIHED VAR SRS o L~
n ERISEN TR 0 Bb%RT . Brcidhs o
B ERDD Z DB BN, WS FHEET

HH . NHPENZEL 3 ~24F TRz A D Bl
Bba i,

WA+ B 58 5 ~ 1040 TR AR e 2
Wb P X5 i B A R 5 2%, 30Tk
R4 A i B b A RS B . Z o LU 2Bl
HEED & 3L M <, 24 BRI o C b s X
iz,

g% : Bfbo v S 5 HBSont b b A A24
BERICE DT d M7z DER L~ 2R S h 3.
B2 T B Lo, BF, BB 2 I L~
wRRDTC . TR RFEHREEL & B 2 4%, ifi, (OB I
#le L R BIL A BD D = ENpot,

Tl 2 B 5 9 T RMER R L, 2485
BTbRDONS . BAbix 3 FEE % THERT & e
BN BANUMPE D v ~_ALL R AR i,
AT SR D BAEAER L7k S e s
(05 el
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B, v v s wFRoBEEC s »Th ¥
DT rleibd R o,

B : 5 5 B THvie B L L o4 id
BEIE il b, 3000 1 RFHIB TR b &b
DD 1ok h, 24REHTL TS . Bl
BECIERTE Ly A THETH Y, BIEKHA
EEEE VL <A THOT.

BN : 5oy~ 1 BERICEE, HE S biensis b
g\ B b A, & R0 RE -
BALO v SR & KT 5 .

R, BRCEES & Abh 2 BYbaiR &
NoHZENRBH5H.

BERENZS B 3100 i3 Tt i 9
WL activity wRL, 6 FEEST L BlEr e

o}

e

fessPHb oW T B —E e Al L TR
(oo BHIE e HLBENE00 B THI himuiE
fbx 3, 6MHBCR T RBRAECELD

AAREZEST MR #2T8 W3 F

BRI S D, PRI I T A B &
Rt

(2) 53-HT-HC o4fficis XIET XiERH O
WE.

5-HT-UC o Felifiic~ 7 A & LTCX#o
1000R £ % BE 21T\, FOENMHCKT 2
W XM A T Tou et il & hie L, s
L7z,

1) 5-HT-HC H5.5 XHRIEGH L i858 o 45 4.

(A) #5 3FHEEC XEIBY, =5 3 EH
i LicEa.

(B) #rb 2 I[EFE N RIS, 24RFHIER R L
AT oW, (A) 1I2% LTk 6 B (B)
ol LTz 24 aig e b o A B E LT ki LA
M, ER it o fo e B S fehore.

2) BHERXEBE LicSiE o0,

N i BB 24 R ] 45 X 0t48gfEic 5-HT-4C %
BFEL, 1HEBSIUVIKERBCRLCAHELD

Fig. 2. Distribution of "C-5-HT 1 hr after i.v. administration in pre-irradiated mice.
A. injected 24 hrs after X-irradiation of 1, 000R
B. injected 48 hrs after X-irradiation of 1,000R

Brain

Brain Bone marrow Inferior vena cava
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o EHEEEEA OB 21T ie o7

B R (=9 AGRHNIESE OB % AR
B2 &, XHBAEL 2 ARGAT 5 & 1k,
gl o> BB e ZehE A Bd B, E o Bl R
PRI LY, WENREETHDS0 THMLH-
b EBEIHhD.

-+ 3 A 75 7oRICOREY, Xy
S Lichoto=7 Anl, 3HO L oR B E L
TR L9, BeERag bz valt
WALLTF D X 5 el T o RaiE b (Fig. 2)

(1) BHEETE WTFhoBaed coHi
RImEE & %, o Eh b ko B LT
WA SRR E LTHRRBRED v <A TRH B
Dh, BB Lo b o T ik b ERRiC K & e
DT\ D,

(2) MEgoBbo v <A E s, K
fii—\ R R TS —o Lo b EIFsHAL
T 0, IR & FIREE o 55 RS 2 L AR e
SOTWDHBEFINLATHECH S .

(3) rhiRwifE i, S-HT-MC 1340475 Licu
DHIFBTHSHH, i+ 5 S-HT-HC i 15T
RIS BRB ORS D, 0
LT 4V b= FERBHBECH IS, i
MRESE A SRS B ViR o B b2 R 7o
TG} 24858 o b o L ASBEEIB O L 0% i 5
L BEOFVERO B Lo K THS
(Fig.2).

(4) Hifics CTHBCIRIE LA EBLRR
BTV BE AR I T E L < T4y
fikiBed b b DaH 7.

3. HMEHRpAEAEYEO 5-HT (5-HT-1C) %
RERES LS.

5-HT o> Jgtrbhaézh iz, WEHEI 547150
ngkgx L LicHaic kb H ThH L EhT
W5, L HSED S-HT 23 5 Ui ae 3
HERRBEFCRB L, &L is 55
I, " OINE, 38°CHH31CIE D FEROK T
HMRE S M4 VT LT 3 3 0 Mg A i
TAHITE .

Lic o TS Uiz 5-HT o kN4 Fit
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P U= EOBIRIESOWBE Lkl h Ric 3
CENREZLNDLDT, UFoFE >V THRE
1ot

(1) ALhikS-HTE S, 5,100 #1210 5 (FH
SATOWIRA & EENES & 2R,

FHEC S hic FE O <7 2% HuT 5-HT o
HeATERb AR R (iv— 0.8mg/~= v A, ip— 1.8
mg/= 7 A 4al 3 2.8mg) 1o 5-HT-4C 5uCi %
BAL, o.2ml 2HE5L, 5H4%oboirsea
A AWA LD, 100EOLOR T2 v E R
FATAAREY P CEEL TH L DBL
to. A—=+r 5075 70REL Y, KOFRN
Behie (Fig. 3).

D #IRAITSOBE—£HibicoTHE,
Hrcl, B, B, IFeg@v Activity piEgx
h, B WCEEE, HUE, BT b o8t

WA IIBRS ThTnTh 5. Lo Rk -

V- BBIRINE S OB E L iziEg L.

2) MERENES O A —RBk v B R
L, BT, 5, I, LB o 30T, B & SEEARAR
W~y <, Wil K88 Bl o a4 R
LT%. 1, Bl s cEGCes s
Rohsd . HEE IR <, R
bEEDRDHND . TR, REEBR
< Wi BAb iz ids DB, FRBEE & o X
Bl & A, BB TR X LB
CEESFED B D . BAL D B, By
FERE TR O 2 AL B ) I~ D @FT i,

LA E1)2)% b U e S5 & i3 oo /Al o i
Lz kieh, HECREARTERY LWTh
FAUEREF, HeE:, BT, ¥ eRIEME
Hbo#EI 5N EEINY 7t & b 222V @EE X h
D R B b BAEAERD BB AREE o
A& vioe. B EREPIE S 0S4
A ERd B hvigy,

(2) AH&hEo 5-HT offiEP#Es#Hic st 2
RS A D FERFRYZEE .

5-HT 2.8mg (5-HT-4C 5xCi) # P8y,
5,104, 1,3,24F5BIBIc 7 v vk L A AT L D
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Fig. 3. Eflect of dose and administration route on the distribution patterns of * C-5-HT.
A. 10 min after i.v. injection of tracer amount of *C-5-HT
B. 10 min after i.v. injection of “C-5-HT added protective dose of 5-HT
C. 10 min after i.p. injection of “C-5-HT added protective dose of 5-HT

Inferior vena cava

PR LovT-th, e o< hZ L.

Rk & LTS, 100 oS (Dweh~<71
BENEG oG L IIERBETH D, S5HEER
B L 100 BT~ R LT B84 a0
Ll Y EBHCHMGT HEAS A SR, Mo R
b L bhkEleoTuwab, 1 RHEECRBIRNES

D LRI FERR IS 2 H O fipiRed b, I
P — i BIEA R R E W A B T ¥ 7
Teh . BIRFEEEL P ERE R BAb AR LEIRPS
BE A LES Ie A, BT v B
LD v~ fE. B0 BAE 7 DB, 1Y
{LEEEL DA RTHD . 3B TEH 1 BE#I
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Fig. 4. Distribution of C-5-HT added to the protective dose of 5-HT, 1 hr after i.p. mjection.

Spleen Hone rmarrow

Fig. 5. Effect of X-irradiation on the distrikution patterns of “C-3-HT after i.p. administration.
A. 45 min after X-irradiation of 1,000R B. 3 hrs after X-irradiation of 1,000R

Spleen Bone marrow

B L0 LEEoHANARERD . 85217 (Fig.5).
(3)  MeSHSRBh VR A o 4> A — N P9 5. 5 TORER () E BRI S L <,
T XERIBET UTo s E O RRBEI A . FHCEB IO B S o 38 3 B Shicho
IR 2.8mg> 5-HT (5-HT-HC)# 4 5. 1, 1o, BOEREZ Mo @il o\ T o R L
5 BRICEHIT XHI000R (92R/min.) % @4, Ficfli3 % .
EOERK, 5,4547, 1,3, 245 LTHA% TRBE : MRSHEEE (5-HT $#r5.1558) Cizfho
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SR S BAL R AR < FU R oo BT
BlLiREhinys. 5 %G ERKRTH LD,
SR HRITE S . 3MBTIIE I
H VBRI & 7 D ARIREEO BAEH IR X D SR L
o b, 4R CifloMEO L, FKiEio v~
AT, BEE LR DAL LS.

A8 BEESE IRt A RS LRI
WDs B~ A5 R ds W TR L ST o B L
DR E LTRD B, 1D 3 R i
v & FERR IR & e B T D . ek
st b o bl Lt b msh S
L OMBHOR.

Hlg R oIS TS B dss<,
B & L~ dRdie T E oL,

ML R « IRETE B 5 5 7 Tl B oI
IR B D, R IR S 2 —
B RRL, 1 BEH TR v -ridiiiE
I h e T b, 3 ~24REIE L 2 DE fEN B
BIhb.

FoMELLECBbo ¥ FHifishs.

(4) PP 5B oA S35 XEE
Sk

IR G- B 5 vic XERIB S o i
By fEM o BisHfr S ofac b Rbh b sl
9 o\ T

(A) 5-HT-MC #5155 pHic XEESH, i
X0 3mEE#Eo . (B) 5-HTHO k. 3 ]
B Xma, th Xk b 50%. (C) XHHEY
3H§lERe S-HTHC $h., Zh X b 3Bk
BT DA ISP S 3 Wit R i & LTt
R L, FofSE (A) (B) @i ig
[EETH ot (C) Tikb T2 d o Bk
KThHEMHIRE NI A, BIRNEES 05
IR h .

4. 5-HT HIERYHE D IKADTH.

WiTH | — 3wkl 5 2 & ¢ 5-HT-HC o kN4
e oW THZE LR, BIEME BE o
W, W, FFEScasy Bk R R Licas, S
5-HT offpifided % & vwbhndibdgcid
<, ¥R ST, FOEERHLNT

BREFHARESHE B2T8 B3¥

WAHR BB TIREA RO ED
OV H Xt Lo ¥ T 5-HT »5EhinfkA
D EOMECAR, EEFUE, PR E D aaam
L—oDFEE LT-HT ofiliE & 2hTw
% 5-hydroxytryptophan, X &z i Trypto-
phan 1= “C L -4 0 (Fig. 6 KART L 51

Fig. 6 Metabolic scheme of 5-HT

&
& C" Hz CHNH, COOH Tryplophan
1 14
by, NE (TP-C)

l [llﬂ)loﬂhlﬂ 5- hydroxylase )

¢* H2 CHNH2 COOH 5- Hydroxytryptophan
N} (5-HTP-"C)

(5- HTP decurboxylus(\

Hor I C Hz CHzNH:2
N

5- nydw:y indal acetic acid
C": showing ““C lcbelded Carbon in used compound.

5 - HydroxyLryptamine
(5- HT-C)

5-HT-4C L [FAfLiE O RBICEE#D) < ¥ A
51T, 0BT BED B L.

(1) TPMC &P

DL-TP-3-4C (it HehgE 32 #Cijmg) 6 pCi %
0.1 ml EBRARKBEKE LT, ~v ADR#
PR #5104y, 1, SRR EL, A —1+ 3
LA 7T 7L VEMLEBEL, 2 ofRY
87

1) Zfigihic TP-4C it SN~k i
EhoEh, ToNMMIC X105 25 3HE £
To@EE itk xR s his)oe (Fig
7).

2) EEMC B Tomd Th s, Hi?.'ﬁ‘ﬂ:ec
s o BAEH RS b, B, WPk,
iR & AW EE < Eﬁ,ﬁ%,w%,
KR, iR a0 BAEM B B,
i, BERFHE, B|ALEd BERREDHHRD
n, Iy, A, BEAVE, Bl TirBflo v

-{/i/ﬁgﬁbxl
3) Pl ow TR B R B S ER104)
T TIREARED B, W oRHEICE VT

b S L. HEEARSEBLE RT Oy
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Fig. 7. Distribution of "C-tryptophan after i.v. administration,
A. 10 min after administration B. 3 hrs after administration

Skin Spleen Pancreas Bone marrow

Adrenal

B
Liver Bladder =
BI3RHOLDTHD. (Fig.8).
(2) 5-HTP-MC o> kP45 . R« %R oo BAEDE A% TP-1C, 5-HTP-HC,
D) S-HTP-HC o @R DLEAL. L SHT-HC & o fvk T Table2 iim Lz,
5-HTP-4Co> 5 12Ci (5-HTP 41.09ng) #0.15 5-HTP-4C $r530404, R, W, BEEL Fhc
ml A B AR E LT~ v A RBIRPIC S EW e BALHGED D, PRI IE e D
304, 1,3, 6RIIROAANMCoCTHELE:  RFEERE ) CanRbir. B Bt

Fig. 8. Distribution of “C-5-HTP 1 hr after i.v. administration.

Brain Pancreas Bone marrow




Toble 2.

time after injection

skin

HAFREFRAgRFSHRE F27s

Comparison of **Clevel in organ of mice after intravenous injection of TP-"C,
5-HTP-"C and 5-HT-"C

TP-C 5-HTP-1C 5-HT-+C

i.v. 10min.~ 3 br.| i.v.30min.~ 1 hr. | i.v.30min.~ 1 hr.

central nervous system

salivary gland

intestinal mucosa

pancreas

liver
blood

bone marrow

spleen (red pulp)

thymus

adrenal cortex

testis

Fig. 9. Effect of reserpine on the distribution of "C-5-HTP in mouse.
A. Cantrol (30 min after i.v. administration)
3. Distribution of ™C-5-HTP 30 min after administiation in mouse pretreated

with reserpine (total dose of 1.3mg, i.m.)

Intestine

Liver
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B &+ oG BIEAEE S his. 2fkc
AT HE A TP-HC iz 35 &,

1 R FEIEIT 35 \ TR 0 i W B i3 E e
L, BITFREE Lo\, Mo RIEREL b Blh e
o bh, Mk, HM§, TR, & Mt
ERBECL HrEEOR L2 B, 3HHET
TS, A, R CiiBbo v < izfE e b,
BRAACHEEERNETERE LY. 6FHTIE
W Activity 234 L, BE%Ri8 < R
SIF BRI, BB TH 0%k,

2) S5-HTP-UC poAiest3 5 Rato

5-HT-4C L [lfgic 5-HTP-4C piyLjifhic
X U ic B B R o o fi ke i Ui,

(1) BHEEXERHEE : 5-HTP-1C DR AN
P 2 BRI XS 1000R RS L, 1 Ffslge i
B35 LR (v, 3H) Li:E ZE L RS
MHBAGh, HRLECZRHEEhicror.

1z S-HTP-UC 2351, b 3RMBIRL
7o b OUIRIA (v, 3EEED i LCB o Rich
THBlo EFRAR LRz e 2R LR
BHighoilc,

3) vaA ¥ viEE 5-HTP-UC o4y,

5-HT o releaser Th% vt v kikiry
L, N 5-HT %t xet-0% 5-HTP-4C %
BE LB EOHFMCoOWTHRR L.

Ve ¥y 0.5mgx 2405 HEIRT 2 @, Sbic
0.3mg% 1 [@= ¥ AD WIS L, 24K
e 5-HTP-4C 5 uCi 2RI 5304, 1
BB L Cafiz g L (Fig. 9).

FER ¢ S-HTP-4C 5 3034 i3\ TR
(iv. 3047) i L CHILERIED Bobaiinis b
ERLTWS. ekt sBdERTH
B, Elover € vekRE LcEmmme e b
DERENEEZE I,

5-HTP-4C 5. 1 Bfic fs\ Tk IE0E oXF
W OGv. 1D & Ml % & ks B bhi
FALTWS b,

v & 2
1) b rv—9Eo 5-HT-UC oEirA#EbH%o
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DA ONT— : BITFREE, REgE, M v~
AHEL, ERERE, T & BHcb35E
EomnRdbhiz. Lnl, LS N
& AR Fe 5304 & TR 1~ 0 7oas B B
Db D N OB E s, thigriEc
g EAERD ORI, XERHTHREOBRE
CRELIRWA, BHEREMATCREHcE ko
ERABHZ LR, PRECERONMHLRD Hh
5o b Bt Garattini®® 53 fkpiped 5-HT
1w lkEE (Enterochromaffin cell) =TT
PbLAERH S, 4R S-HT gFRRox¥r b
b, iRk (Mg, P B HA (mast
cel) iz hExh, AP, BBz, 8
B BROCRE{EELRVWELTE Y, KR
DSOS AR bt S-HT o4 & ik
e HRTAZENER SRS . ARSIz o
TiL Erspamer®® b b, KO TFESH
TR EE TN BTRELTRL, 1RHEET
BB ERE L s FTAREOELEL RS,
7z, Mclsaac®® 51 5-HT-4C #w+4-%, 5
M EEE, K31 BRI R g s
h1EHEP R SRS L3R, EETInE b,
M, hfi, KF. B, B, Bhcdvz &al~Tns
DARM (=Y R) TERMLE, Bics it
ZlitoTwh, MEfoREREL, hoFo
VARARHERE B & Lot 5-HT 5
BRI YAERD LW EHOBREPL X L
—H L, BoRBficm<, FRcdnicb b
NB T EARFEROWE & BEEDBRT & U THRBRE
W EREEAE E 25 0B iR O Sk o
BMOCEIEAREhD 2 ENB ol DI O BHE
LB D B bl s, YOI EIE TR
B2 bhich, MEHEEE Ak <
vEEEETLENZEET O MRATFETS -
L, 7Frr) vk 5-HT o Bz ounwgis-m

b IRBREF_E SRR .

FRRRRE T S-HT & & - ol i st
MbNTE Y, TOHBEIEM &SGR R %
MUTOWAHME®L A D, HHERBM, DA
BI+2R b, MEES0BETBELEED D

05—
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Fhigyus.

Wiz XE IR o 8N >\~ T RS 5Tk
/A Uiz 5-HT B U@y 30 BT
5 X 5 et Rilgs s hichote. BE, 2 B
O I ) AR ESZ E  E kD F R
bz L 5-HT-HC piyfioZ bay FH L e
8 & rPI MR T ek b i Al iR R B
HRZEbidis ot BEiCmyg & [ v <1 Ll -
WWAS o ExHioteEk & 0BG, Bod ko
ALl 5 LELZBRD . FLBC RIS
SATCEAAR B O & B LT Bk % Fichic
B, ZORBROBETRAMAHLTATHY, B
Bhe X 22 LB B2 Tlopyoiz, Ershoff?® 5
127 » MIC 900R o XS 21T75\, 6 B
W%, o 5-HT ofidr, NMEo 5-HT FoHik
WA LTk, Palaic 533 =v 2, 55+
Jive X §5 & R84 LT 900~ 4,000R Tk 5-HT &
HoOZEE DI VD,  6,000~12,000R T4
KPR B, FElFEL Licd o Tk 900R T
LoD DH D EHREL TS, 2) BHE
Ao 5-HT %485 (ip) LicHa  Watkbs#
FBRCTR DAL E ShT AR 5 A EEA
5L, KRy 5-HT o 0 2 BIZ5 L
2, [ESHs X O RHEE TRERPICRR L,
M EED B &~ R LTk b, HBA
#, M BER Rl isy. EEPE R
BV 7 & OB CEEEIEA 2T T 5
ZENImAbRhA . S-HT oBy#fEREic -
VTR e mE ko EmFRCiRRT S &
T %% & free radical scavenger H 7%\ M17 I v
& LC oy sk UCEERIER o 4
Tl ETBHDD B . JiEC>WCIHEEEY
FERAT 2#E$2, 3WWREERIhTWE. HHEK
DWW (DBEHRZEO B, Hhciim
fgzs AL R S-HT 2EiREnc T % .
2)~ ¥ A0 MBEFEIEE Y 3~ 6 BUTET5
EMRROKE AR IRECEETS. (3
HEMAMBBRECHET B - L0 X YD
BEfr2 B 5 —Tle E o 2 LHGEH X i
A TH B2 BB COFFIE, B3 (2), BIFFH

B2 23 H2TR #3 5

GIREST D E 5 kG TH B . ¥4 5-HT
OIFFREMC X b My fEER T L MHlsh T
Bl ooBaRELFEERYEL TWbEESL
bBhb,

3) HERE DA 2 S-HT-HC o (f35 D
AR = VP—ELREND D TRIEKYE 5-HTP,
EHICHIERFED T P “CFH L b 0o
Az — v R T, chicx b, TP-
HO AR EE L LT, B EEE, 73
e o> B i ol IR e Ml U D KE A Tl
B, Bl b afiT s o Lalbhote. i
S-HT ofR@HROKE - E X5 iRz & o
thEhoEh, MEEECLHm L AT To
E B 5-HT 13T P o407 L1318k T &K
EhdZboEflkltdn L Fxbh, 5-HT-
BC DR — v Eigh T ENLTPRD
5-HT o Zepic b3 5 EI A1 IEH B =
EBHEITEE RSB,

5-HTP-44C 3 TP-4#C & 5-HT-%C oyehfjn 4y
iR LPER, B, ZHAOLHHR BRI S
3E S-HT-HC ot BT s B2 X 5. B
Fix S-HTP-*H, “C guliis <= v Ay s 1LC
(p), W BEBIAYTCHE VAR B D, MO DA
b LUK & DR GAEBITH B & LT
W5, %io Ritzen L1348 & Wik A — 7
A 75 7T -HTP-HC o4nfid i~ EIEE
H, B, R, MBS eELTws. K
BRI D 7 v 7 v v 2By, 8 X OHRIRIC
HEHLTWA, FETH 5-HTP-4C oL~
O VAT TR L L, Kz
BB, cizfis iy BEenfits
23, BRI 2B ikl hote,

5-HTP-4C p 3 A 34 % X KRS o B EI1E
R LD Th T B bie T vy
ficARbhic., vear ¥ viiib o T kEiCiRs
T %5 & S-HTP-MC LB R e Laosy
BOFTRTHAT S 2 Lhbhot.

vV & @

3-HT (Serotonin) o firGI#abhitl s IR o it

e B E LT D5 Ui 5-HT o4
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fik = v A% FWTHR Lic. “C 5 5S-HT %
MIRA S L OEEAES Lico® R &L
T, &Yo<, A= rF0H 757
CXoT, #0072 A2 BIEORBEBE L.
FroXigmEhe X o #5 5-HT RS Mis T E

BZTERE I B L.

(1) + v—4Fo 5-HT o5& 051
EIESE, MR, myncs <, B
mic Dz R, HLE, ES1480300
EFTIEHLNT, Fofizb s, PR
izt A ERd bR, RIREAPICICE
ﬁﬁ?é&HT@%ﬁk%% M Tiz—KT 5

, TR BIEF, TEMK, WCEPEE, RReNESET
mé<£@ﬁ?%%bt.btwof¢%w6&
5. Ut 5-HT ofAiidfeigEd: S-HT S5 0%\
s X DR~ AD SR b Te THA
DARE— VR TZ Ehbhoto. 1000R XA
H Ui~ v A 1~ 2 BB LA g i

DDA BT, ¥ TR s
ST B ES BT,

Q)b R o 5-HT % M5
L, 57k XEREEt Licif, Bghh (855
~104) OSALEERCIEE LTEEL, BE
HOEEHBBEORENA b, 5 1K
HTREWRPIBESOSBE & ARk o SfikRT
A, O Vg,

(3) S-HT-UC psrAiof:Ricl U CHiEmE
OHAIE ED X 575 BRI B Dk HHTcHic
UG LT P, 5-HTP % fuWTHEf L.
rRiRAEE, BIEEE, HEET &<, MRk
s B At TP-UC © gggah, 5-HTP-4C 11
5-HT-4C k. TP-uC prpfflo/yfiniibh, [
g, PRI & D FNAA EIBRE t £
5-HT-4C R\ Wi Lic.

Wr s D, ROMEESMEKE ¥ B iR
BEFHEE L cBEEr pBEYRELET. ¥4 0B
BF ot/ BER:s XORBY ¥ BbTHIL
TFSonANBREETE AEETR, R IMEREE
frekd LEME LT,
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