Inhibitory Effect of a Serotonin Precursor,
L-5-Hydroxytryptophan, in a Model of
Photosensitive Epilepsy and Kindling
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Fig. 1.

Effect of L-5-hydroxytryptophan (5-HTP) on the behavioral severity

of maximal seizure responses observed in each session with photic

stimulation.
5-HTP; O—Q, saline.

A—A, 10mg/kg body weight of 5-HTP ; @—@®, 20mg/kg of
Ordinate indicates grade of photically induced

seizures as follows: 0, no myoclonus; 1, myoclonus of the face; 2,

myoclonus of the neck; 3, myoclonus of the limbs or trunk.

represent mean + SEM. (n=5).

pre-drug value (Friedman test with post-hoc test of Dunnett).

Values

* P<0.05 ** P<0.01 compared with

11P<0.01

compared with saline (Friedman test with post-hoc test of Dunnett).
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Fig. 2.
session with photic stimulation.

SEM. (n=5).

Effect of 5-HTP on the number of spikes per min observed i each
A—a, 10mg/kg body weight of 5-HTP:
®—®, 20mg/ kg of 5-HTP; O—O, saline.

’

Values represent mean+

* P<0.05, ** P<0.01 compared with pre-drug value

(Friedman test with post-hoc test of Dunnett). 'P<0.05 compared with

saline (Friedman test with post-hoc test of Dunnett)

Before 5-HTP administration
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1.5 hr after 5-HTP 20 mg/kg
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——  100pV
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Fig. 3. Electroencephalograms (EEGs) showing the effect of 5-HTP (20mg/kg) on photically-induced
seizures in the cat kindled from the left lateral geniculate nucleus (L-LGN). Black bar labeled PS

refers to the presence of photic stimulation at 20 flashes/sec.

HIPP, hippocampus ; MRF, midbrain

reticular formation ; MCx, ACx, and VCx, motor, auditory, and visual cortices; L, left ; R, right.
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Fig.4. Effects of 5-HTP on seizure stage and afterdischage duration of LGN- and
HIPP-kindled seizures. Seizure stage of LGN kindling graded as follows: 1,
motion arrest or contralateral head tuming; 2, head nodding or clonic jerking of
contralateral forepaw ; 3, generalized convulsion. Seizure stage of HIPP kindling
graded as follows: 1, attention response ; 2, immobility ; 3, autonomic manifesta-
tions; 4, facial twitching, head nodding, or mastication; 5, tonic extension of
contralateral forepaw ; 6, generalized convulsion. Values represent mean + S.E.M.
(n=6). **P<0.01 compared with saline (Friedman test with post-hoc test of
Dunnett). ’

Afterdischarge durations (sec)

Saline

L-LGN %MWWW\W[ i

WA R ———

5-HTP 40 mg/kg

L-LGN

Fig.5. EEGs showing the effect of 5-HTP on afterdischarge recorded from the kindled L-LGN.
The electrical stimulation was applied 1 hr after injection of each drug. Arrows indicate the end
of the 2-sec stimulation train.




FBBETADAICET 2 5-HTP iN&lss 809

DER %L (P=0.30), 20mg/kg Ti3#5% 1~ 2
BRI SR E R L THEICRY L (85 1 i
®T P<0.05, #51.5, 2BM& T P<0.01). f
7, wEg e L7 EHAEAKRES DS , TTEIB &
vMﬁLt@u%%%ﬁwmnmm&%&4ﬁ@@ﬁ
BHEMRTETEEL TER S L, SBLHlgy v
varYiBWTEREH &L CRIFBRB & U
BUEBRER» o, BEEMoOKE I DLW TR
BE5% 1 ~ 4 FEEIO S8 5T 5-HTP 20mg/kg i3 48
BEAKLEEL TS A 70— KIS, SEER L b IC
FRCIERNLY (347 0=—RIEEBE51~4
R & b P<0.01, BEEEE 3185 1 ~ 4 Bfdk &
b P<0.05), 10mg/kg & AHEEKE OMIZIEEE
EZRED oI

B 312 5-HTP 20mg/kg 5 /it 0 BRI b 0 X
HE7T. 5-HTP B 5/ PIERIBKIC X 0 s, %
BREESSHERIN, THLCHLEESESO 3 4 2
U= —RIGHHE L 7248, 5-HTP 51,5k % 0 B
ETERERI2BER LT, TBEWo0 s+ 2
Uo—RIGLHEREL Ao,

5-HTP 85%0—BITBOE(L L LTk, 5K
SRICIEM 20mg/kg 5T 5 Hlefl, 10mg/kg &5
T54Ih 36l), BFEEEET (20mg/kg &5 T 5 Fid
34 B & UBEE (20mg/kg &5 T 5 fith 2 §) »3Ez
SN, InSOFEERIIEEERN 1~ 26T
HEL. E512FITHVIEES 5-HTP 510~
WHBICHEL, SEOBEHMTH 2 1B51% 4 55/
ETRBIL . HRIKWE T, S HTP#5E® L+
CRRED 57 3 HREM T A» AKRBOBIMER A 5
1 (20mg/kg 5T 5 f4Bl, 10mg/kg HB5T 5 Fh
480), BEHBN305H S 1EIChb D FEL 7.
M #>FUIREZNT S 5-HTP iR

1. MBI fE S > B Y > Z R ICxt T 2 5.HTP
DR

SAIBIRIES > R Y > VRS L USEIEE x> P
VY 78EtT 2 5-HTP oMEIsE 25 4 1o 5+
ARBERES > P > 7RI BT, AEARK
REDFE LB L T, 5-HTP 40mg/ke 541713
RERMIZHEBICHEA L (P<0.01), Hoat eI
YEEICERL 72 (P<0.01). 6158z 50 TH
BB LUBME IS O ORARIG b B3, B
DIBITHHE I BEOREERSBRE L IZL L
o7z, 5-HTP 20mg/kg #5713, FrEEM AR
U, BRESERESEET 2R 2R L2, wT
NYEBRUK L DI EEZ I o7

K5 wEERHEAE & 0 5-HTP 40mg/kg 15512

HIBEML T B 5 AR MBERA L 0 BB L L BRHO
BlaRT . EEAKKRSHIC 0B ERET 2155
HBEFREAN, THEASEREMKTORANSS
778, 5-HTP 40mg/kg #5123 21 o DRAEIE
HEed A Lzb- 72
—RITEIDOZE(L £ L Tid 5-HTP 20mg/kg #5512
RIEM, WEE, BREHET, @ES CRFRET L
NARKT 2EBREARO R EEREHBEL 2.
5-HTP 40mg/kg #5%IciE, Tho0mRicimz ¢
FREIRECEN, BN ORES L URD RIGHBE s
7o HRMEOEE L Tid 5-HTP 40mg/kg TR
LOMERM & SNtz

2. BHEEXNY o /RiECT 3 5HTP 0
RR

HRMEE X > PV Y F RSV THMAICRT &
I, EHREARESOBE L T, 5-HTP
40mg/kg B EBIREEBREE RS L (P<
0.01), HFEHFHERRM b W 2 EAE R L. 64l
4N B L TITEIS & UM L6 0T LA RIS
SHBEL ZH o728, 15ITRLEREMST LAA
MH 54Tz, 5-HTP 20mg/kg 5 Tix, ForEERp»
B LR RS R T 2 A2 R L7248, W
ThyEHARKLEOMIZEEE R b7
—MRITBIOEL L L CRARBRES P Y > o3
RICRT 2 RBRTHED VD LERTH - 7.

% =

BEKD STy heeTADNY F b T — LERY
FORA™TY BREBFOAA™, BEEMT LR
AMBEEDITVNRAEFVICHT 320 b= v HEY
BETH5 5-HTP OMBIHRS/RESNTBY, v o
P EEEOSBE AT LA AEENARRE S AT,
SEIEHEBBETAD»AB LU F L P > 7 HHEIZ
WMydto b ROBELER I ERENE L,
5-HTP OS5 ER ATz, & SR E S ¥
27 A a0 NERE i‘f?‘% 5-HTP 0 A& 5 %
BafTo-%R, PIRMBI v FERENS 47
Z-RIGOMREE X “Hmﬁ DT ADAKED Hji}lﬁfﬁ

B, 5-HTP #5105 ) HBIKEN Y

3- HTP DI E T ONBE Mo L IMEIEE 4
e RENT:. B2 5-HTP 20mg/kg #51. 57J>~'
2EFEIR IR B L CITBI LA SO TV ARG b

FRILT, WO MEBRELED S0,

BB TAPADEHEFT L E LTI, ¥AHILE
(olled Papz‘o papio ML {HISN®, ZAEFHVWTIN
RHITONAEOEMTMC BB TALADE



810 &

HEMBFCET AT S ZENTEL. b
U EEREY DR SRR, 5, LSD25?, Yy oy
Y, NN=YXF VLMY FF Iy AF2AVLI 9N
AFNTY»® 5HTP?, L-bY A7 7> b ®/
7 3 CEMEEBEREER L ORP & &4 Papio papio
O¥EBEC N LIMEER 27T 2 enRESh T
2. #0%, 5-HTP, #vyoy vy, NN=-YAF0 b
Yy 7% 3y, LSD25 i 5-HT, &G 7 I=X b kL
TOER%, LSD25, AF NIy R, AFATY ¥
i3 5-HT,BAEK7 v ¥ T=A M ELTOERAEENE
NET2 2L 4D, ABEOIGI#E L 5-HT. 2
BEOREL L U S-HLEZEEOMFEMNEEL T2
AREMARE I N T3 5-HIP 2B uER" T
&, 10~35mg/kg 5% D 1 ~ 4 Bz Papio
papio DNEEHEOMEHNEE s h, FiZ 20mg/kg
UEo#E5ECREALZMEERASRD SN TH 3.
NEBREF R 7202 AW SEORETY
Papio papio BV 75HE £ 1ZIFRBOKESE LN
Freds, BMETADOECICE ST 5-HTP 133
BEME KL TIEMCERT 200 EX 605,
4EI3 5-HTP 8X U2 ORBBTHI L F =
®5-—bFaFy4 Y F—LEBROMTH SV IidKHA
BEOAEZTLAED 7. ZOHICD2WLTR
Loscher 52285 v PORRKEBE T VOVHATTAVICE
wT 5-HTP #E5HOA Lo P = BED LR L5
FORAHR L OHEBEEREL T2 I 2P, KHIE
TiZ 5-HTP #5 %I HENHE UBENMK TR 2
THEEE LM, ZThidto b= v OFEERIcE TS
LOEELSNDD I L5, SHONABMEICHT
% 5-HTP O#M&WER A2 Lyl o b= b
ANDOEMCEIL bDEEZ NS, LarLigds
—HT5HTP iZIZ F— IV RBR /AT FLVF ) >
Rrtho7 2 vIFBRCEEREZ, TOESHEE
TS CHEREMND S I ENRESINTEDD, &
EHORMEN o b= REBOFERIZLIZ2LDTHS
HEEMLSM, Thothd 7 2 V18R & OEAER
BEESE LT AAERMELRENTED, SHOKEH
DBETHB .
SEHOEBOD b XBBEECHTIERTRE
5-HTP ¥ 5% Lo BREBEEE O ENG A
snTch, FUPD L IIRECHETLIERTIRE &
BOLLESIZHED 5-HTP 2851 TH HEMBRKE
FEEOBIMZERD Sz o712, Papio papio D@
kst L 5-HTP 2885 L 2 &E "L S EDORE
FRIRE SR o M & FIREIC B SR EE O 8N
BHROENTVWE. SEOERTH S N7 BREMEBEEA

oy

I

EoEin: 5-HTP #5EE» 08 1 Ff# s T
AT, —F, XREEOMEIER X 5-HTP #£51.5~

2IEMBIIBR AR TH o7 Liest->T 5-HIP 3 E%
HTALAREBIIST 2 TR AREER LLaEN
OMEER L 0 2B IEREZET 2 L Bbh, 22z
NERIBFEEINL-LOTHITARENELLN
)

Wada 5"™i3, HMEBERKES S F) 7220k
LWHARIGHEBRETCRD s, EIRICLD#E
Hlxhad xR, £ FOXBBTADLA LR
MR - HEVAVOBEPRIL L 2RELL. B
ROMBEFEICOWTIIRETHTD 228, #EOL
(ODPDOWETIEL 0 b =0 RIZBEFABECEE
BIBE T2 LBXRBENTED?, xob=y
RIEBEYTH 5 5-HTP 2B/ ELLEFRIB LT
B, BIRIOBAEODVTOREBLETHES). Ly
LERodEO—KRITELEFRMEOHE» S,
5-HTP #5BICHBHPHEORE(LIZA A2 N2 40
O, PAobEREMOBIMEMIITD shldro
7. X 52&k 3 5-HTP 40mg/kg 215 L T HER
EMOEkidz <, 5-HTP REBEFERERR LWL
BRT2BEP VDY, §EA S iz tBEMEOME
hiRH 5-HTP OERFREMACET S Wb i
wHDEEZISND.

SEFYFY Y IRHECHT2Ee =L ROBE
FHEZZLRERE L, SAMIBRES P TRE
BLUOSREES Y P v I RIFICNT 2 5-HTP 0
HITOVRAMRIZOWTHREL, ZOFER, 5-HIP &
S ARERENCIMURRE S > Y~ 7 #ED
RUEERME A L, BRI IEFEL 224
D, 5-HTP 13 AHAIEEREF > ) > S RIEC LY
SIBNCPERT B 2 et ma . B 5-HTP 40mg/
kg #E5®ITE, 6 FIF 5 HITITE - BMELEAS>DT
APABRIGLER ST, REOREIE0A 50
. —F, HEBEF > Y v IRBEOBE LR
5-HTP #5481 13 ABEENICRIFRBE 2B L
BRI L ST 2 ERE R L, 5-HTP 40mg/
kg 5% 6 BT 4FITHRFOTEIHI A SN
P BlEX D ew b= RESIERGES L UERE
EF v YL IRBEOVLTRIIXLTY, F N>
TEMET hb b REERSA~OBES 2@ U T, RIFER
ISR R T B 2 LR E .

FYRUL o b REQEBIZOVTIRE
RETI, €O b= REEBM OB &5 NEK
o b= URBORERY EALERT, MAro b
= RBHOFERIEHREG TS 2 PREEEZOER




HBETA»AIBITS 5-HTP oii&i%E 811

flEic L ANAKE D P =V REOBE R L E
B, o b= YRICERT 2Bk S K
o o b= REAEMBEOBEER, 512
¥y PY I EEBOMAo b= Vv BEY B LUk
o b= REREOAERRY 2 8B fTbh T E k.
—BIFIR) TR T A EPOEE LB
& FADFCRYCIRBRENE FTOES T
bbF YRV U IIRBIINT 2HED, > F) >
PHEDORFEIRTI2HE,rEXFIL 2RI R 5%
v, INETOREL ST b=V RIEFV Y VS
sEQFBCI L CHIHEICERT 2 2 L 2R THRE
DHNIPENN FETEMELDH B Fh2Fk R
VIBRBORFEIENLTOHER T 2RE LS
QErams N FNRELTH—EDORRIGEL TWE
W, AFFFEELERUCLSF R I EEFIHT B
5HTP OEERH 12 EBRTIX, v PORYEF ~
FY> iz 5-HTP BNEE L2 RIFERTVET S
Loscher > DIRE A, Sv b, v HF¥FTENRTE
REMEF N v I REOFRFHRLED 5-HTP &5
BICHEET S 5 Ashton »*, F1 9™ Stach
SYDHEMND D, 5-HTP BRI L Tl
LARENSREE TS I ENTRANTWS. o
b ROSMABRRES VR ) izt A REIE
LTRINETEHERIZ V. £t b=V R
Ty NDEEXF R Y IORERBIINUBE L
WETBImRET VDI, BEFV YV IIERED
RECHTIHRICOVTO®E I L. SEDER
T 5-HTP Z4RIBRE, BEOLWThoF > FY
YIRECHMERCERL, ZhidkehiFrsy
MY X ORI E — RE S & T B A
EFETERRTH -7, Nishi 5® iz v+ THEE
NDH NN T = TE AT & B FEEHREAL DB S
KEOVHIFE N2 eps, Yot R0EERE
KGR ERT2 22 BELTWS . S5
Racine 5235 v b T o b = SKEEHTHZ D
—78007 2= V752 rDREICL > TRIES v
FUY 7 RIESIIEIS N2 —7F, STREFRIE IS
NBEZERRELE. ChoDRELSEORKEL %
HEEZNE, Lot =L REYOHRIBYOER
BEMAT, ¥ PV v 70— RESHEOERIZ L
DRLZTREMSTRREND. Ty bDYD PR
BROEY 75 4 ZORPKSHEOHZE 55, S
RECHE TERMZICE~ Yo F = BRED S 5
SHTL.RBED D 2 EENEH <L, & 5 BEREY
734 A& ) PR R XY S TR & 234
BWentso™ SEORMERKEZES FY V7T

DB E DB EEABUTCOZEET T4 7
DHHREDEVFEEL T30 Lk,
RIEHEBEFENFEEAV L INE TORFED &
D, FOEHRRED S A IRRETRIGEA~D o
FECROEBEHOEESEESN, 299
FLEY bB LR T2 A BRI
&3 IhE COMBEBMERET DS, £o b
= > iR AMEIBRAR A O s R o AR I Bl 3t L R
MIZIER T2 EBFRENTHS. LHLESSED
NS EMET, Z0BROWELS XD b= BE
BETIEBIRIR L CRMED & DIETEANIZ L
Pl ORI 2 THT 508, WELED S OMITHE
ANREBMET VB COBEERS I L 5 hkili
DEREL L UFHMMROBRERAE2ME LW L,
—ARBE I TIIC L THMEERE*RT &
PREENTVZ9. 2OHFE L L THE AR
REPERIC BT % v > 7 RRTEE, BERRY >
TABMEERRL T2 LEZONTWLEY. &H
DR 5 0RE M RS 2 M ik LR
DLFNL—TT, HI2HVEIHEORFESESL T3
OPBHLNLIZTEIEEITERYL. BTFRIZE XK
FWBWT 5-HTP BB ED A% 53, SHEIER
RO FKEFRTIC T LG ER T 5 2 LT &
Nk, o b= RONGBEME T 2 HE
ERDY, iz b b AAIBREIC 81 2 BIERZHD
MEl N L CRES N TREEDE TR NIz,
SHBIBCR AR A I PRI = Zh % GABA 158
MW T BNEMREL KD, SMUBRE~D A
HELTRBE» BEX7 S VBRIEHEEZELN
TWBRMEAS, SMUBRIELT 5 O RKB/IRZ L >
GABA FEIMEOREMEIGIAL, FEE» s BEM
T BRFEMERST, AR LS o b = RS
WS, BHZr o BER &R/ VT NV Y
EENEEE, AEAERSEL o R VBB SN
TeFral v EHUHERNOEESE S T
B0 & S SMEIBRIRA O B EE S 7 O BB HE
EOSOBALHARAEERESATVE?. L
Do THBBTADL ADEREE L D bITRER LM
FIROMELRES LT A0k, o b= DSk
DINSDOEREEVEICOOT ORI ML 2 HE
BHD, BB b VBREEOYTIA DI B
WTROMENI DV EETH 201 SBICEBE AT
FHEEEbh 3,

o b= rRENER, HR7TH, ¥ETH, %
TE), EERR, RiER COSBEADERIECRE LD
ZEBTRBRENTYWS. AFETHW: 5-HTP =



LT, BRRENICH S DREEY, BMkEen Sloxdy
LHUMIBRE SN TL A, BREROBEE A
Ju—X A, M IA 70— ATA»A, KEHE
A 270-X AL YT 5-HTP OBYENLHKERE &
NTWB 5-HTP O TALAE L L TOAIZH
LT, AEOETFVE2RAVTH TA»AEDRESEER
21727 Wada 5 ORE™ e T % &, 5-HTP #&%
SBIAFBRETORARESERICE S iz Z &
&0, 5-HTP i\ 7ul, 7z=b4 >, V=¥%3
FEDENR, 72/ 05—V IZEET 28A R
VOhAER2E T30 LBbs. Lo T
5-HTP RiEkmrsHuohTE—8D 3420
=—REICMZ, & POXBBTALAIZHLTH+
SR EZIRE L OAREE B E 2 5, 5-HTP 2 &
o b= REBEOSBROBRIWRN P HZF S 1
3.

® B

AEREE P I BREBEO R T2 By,
5-HTP H5%OBEEOEIZ D THRE L.
WoTHAIBREE > P ) > 7 FEL > VI HREE
FrRYCI7RECNTSZ 5-HTP OE % LB
L, MToERE*%E7:.

1. BRI L VBRENITHLEOULRAR
iGiE, 5-HTP 10mg/kg T#HE5 1, 2, 4B,
20mg/kg THE 1 ~4 HHBICEE L LB L TE
BB ERLE. MELED 1 9MY- D OBEOK
13 5-HTP 10mg/kg TEEIZIZFEL L >z,
20mg/kg &5 1 ~ 2 REBCERSRICHEBRLTER
KA LT,

2. SEERGES Y RY I REOREEREE LU
BRFREREE, £BAEKCEHEL T, 5-HIP
20mg/kg TREECET L R2» o208, 40mg/kg T
BEEICET L. o 5-HTP 40mg/kg T 6 Fl
5FUTITENS & U LT 2 D TA» ARG HER
Loz,

3. HEMER X P ) v I RIFORERES X U8
FHEBEERE, SEAE KB L T, 5-HTP
20mg/kg TREBICIET Lk, o728, 40mg/kg T
BRIFRBIIERETL, 684 RTiTEHs LV
BRI 6D TALABRRE S BB Lz o7z,

BlEX D, 5-HTP AR EF v F Y > 740
DIBREE % ARKERIIE L, 2 o ARG
BLUEAEES Y P Y 7 HBIECHL THHRKE
BCIE SR EET 2 2 e NR3Nl. SEORKRI
HBEETALABLIUNF Y R Y Y 7HECRD b=

CRMERESTECES L, BB TA»A Y
Lw b= RIMEIER SO BRI 51 5 RiER
ZMHOIMEIZ N L CTRESN 3 TESESTE T2 .

i i

WEA DIz, HES, HARMER-ERA%ES
HRENEEHEO BIIL ORI B B vn L g
7. ELESEPE. HEgErv LR REONEE RS
B, ARFRCEHBAOLZORPRTEEE L, 25 Mgk
BEAL, BIUHHLBECIOLTHIEE G2 R g
FHUEORFFRBIRIEH L ET.

T BERRID—HIIFBEARTAPAES (5, 1989)
WZBWTHRRL:.

X #k

1) XBE¥—: REFOBFERLEFECADA. &
MOOK, 7, 83-106 (1984).

2) Newmark, M. E. & Penry,J. K.: Photosen-
sitivity and Epilepsy: A Review, 1lst ed., p3-21,
Raven Press, New York, 1979.

3) Killam, K. F., Killam, E. K. & Naquet, R.:
An animal model of light sensitive epilepsy. Electro-
encephalogr. Clin. Neurophysiol., 22, 497-513 (1967).
4) Naquet, R, & Meldrum, B. S.: Myoclonus
induced by intermittent light stimulation in the
baboon : neurophysiological and neuropharmacologi-
cal approaches. Adv. Neurol, 43, 611-627 (1986).
5) Walter, S., Balzano, E., Vuillon-Cacciuttolo,
G. & Naquet, R.: Effets comportementaux et
electrographiques du diethylamide de lacide D-
lysergique (LSD 25) sur le Papio papio photosensi-
ble. Electroencephlogr. Clin. 30,
294-305 (1971).

6) Meldrum, B. S. & Naquet, R.: Effects of
psilocybin,

Neurophysiol,,

dimethyltryptamine, mescaline and
various lysergic acid derivatives on the EEG and on
photically induced epilepsy in the baboon (Papio
papio). Electroencephalogr. Clin. Neurophysiol, 31,
563-572 (1971).

7) Wada, J. A., Balzamo, E., Meldrum, B. S.
& Naquet, R.: Behavioral

effects of L-5-hydroxytryptophan and D, L-parachlo-

and electrographic

rophenylalanine on epileptic Senegalese baboon
(Papio papio). Electroencephalogr. Clin. Neurophysi-
ol, 33, 520-526 (1972).

8) Vuillon-Cacciuttolo, G., Meldrum, B. S. &
Balzamo, E.: Electroretinogram and afferent visual




FEBBTADLAIZE TS 5-HTP & shR 813

transmission in the epileptic baboon Papio papio.
Effects of drugs influencing monoaminergic
systems. Epilepsia, 14, 213-221 (1973).

9) Goddard, G. V., McIntyre, D. C. & Leech,
C. K. : A permanent change in brain function
resulting from daily electrical stimulation. Exp.
Neurol,, 25, 295-330 (1969).

10) Wada, Y., Minabe, Y., Okuda, H., Jibiki, I.,
Yoshida, K. & Yamaguchi, N.: Lateral geniculate
kindling and long-lasting photosensitivity in cats.
Exp. Neurol,, 91, 343-354 (1986).

11) Wada, Y., Okuda, H., Yamaguchi, N. &
Yoshida, K.: Effects of allylglycine on photosensi-
tivity in the lateral geniculate-kindled cat. Exp.
Neurol., 94, 228-236 (1986).

12) Wada, Y., Okuda, H., Yoshida, K.,
Hasegawa, H., Jibiki, I., Kido, H. & Yamaguchi,
N.: A new experimental model for drug studies:
effects of phenobarbital and phenytoin in the lateral
geniculate-kindled cat. Epilepsia, 28, 667-672 (1987).
13) Wada, Y., Okuda, H.,, Hasegawa, H.,
Yoshida, K. & Yamaguchi, N.: Acute effects of
sodium valproate on epileptic photosensitivity in the
lateral geniculate-kindled cat. Jpn. J. Psychiatry
Neurol.,, 42, 351-356 (1988).

14) Wada, Y., Hasegawa, H. & Yamaguchi,
N.: Effects of novel anticouvulsant, zonisamide
(AD-810, CI-912), in an experimintal model of
photosensitive epilepsy. Epilepsy Res., 7, 117-120
(1990).

15) Jasper, H. H. & Ajimone-Marsan, C.: A
Stereotaxic Atlas of the Diencephalon of the Cat.
Nat. Res. Council of Canada, Ottawa, 1954.

16) ZEER: “M2 520 BE” (Kindling effect)
EROLITADAOEBRNTE. | . BEREORE
BRIZEET 278070 5 CIC B EaRge . iRt

77, 495-508 (1975).

17) Killan, M. & Frey, H. H.: Central monoami-
nes and convulsive thresholds in mice and rats.
Neuropharmacology, 12, 681-692 (1973).

18) Lgscher, W. & Czuczwar, S. J. : Evaluation of
the 5-hydroxytryptamine receptor agonist 8-hydroxy-
2-(Din-propylamino)tetralin  in  different rodent
models of epilepsy. Neurosci. Lett, 60, 201-206
(1985).

19) Schlelinger, K., Stavnes, K. L. & Boggan,

W. O.: Modification of audiogenic and pentylenetet-
razol seizures with gamma-aminobutyric acid,
norepinephrine and serotonin. Psychopharmacologia
(Berlin), 15, 226-231 (1969).

20) Meldrum, B. 8., Balzamo, E., Wada, J. A.
& Vuillon-Cacciuttolo, G. : Effects of L-tryptophan,
L-3,4,dihydroxyphenylalanine and tranylcypromine on
the electroencephalogram and on photically induced
epilepsy in the baboon, Papio papio. Physiol
Behav., 9, 615-621 (1972).

21) Liéscher, W., Pagiusi, S. R. & Muiler, F.:
L-5-hydroxytryptophan. Correlation between anticon-
vulsant effect and increases in levels of 5-hydroxy-
indoles in plasma and brain. Neuropharmacology,
23, 1041-1048 (1984).

22) Bogdanski, D. F., Weisshach, H. &
Udenfriend, S.: Pharmacological studies with the
serotonin precursor, 5-hydroxytryptophan. J. Pharma-
col. Exp. Ther,, 122, 182-194 (1957).

23) Sloviter, R. 8., Drust, E. G. & Connor, J.
D.: Specificity of a rat behavioral model for
serotonin receptor activation. J. Pharmacol. Exp.
Ther., 206, 339-347 (1978).

24) Torda, C.: Effect of brain serotonin depletion
on sleep in rats. Brain Res., 6, 375-377 (1967).

25) Jouvel, M. : Biogenic amines and the states of
sleep. Science, 163, 32-41 (1969).

26) Ursin, R.: The effects of 5-hydroxytryptophan
and L-tryptophan on wakefulness and sleep pattermns
in the cat. Brain Res., 106, 105-115 (1976).

27) Araki, H., Aihara, H., Watanabe, S.,
Yamamoto, T. & Ueki, S.: Effects of reserpine, &
-methyl-p-tyrosine, p-chlorophenylalanine and 5,
7-dihydroxytryptamine on the hippocampal kindling
effect in rats. Jpn. J. Pharmacol, 33, 1177-1182
(1983).

28) Racine, R. & Coscina, D. V.: Effects of
midbrain raphe lesions or systemic p-chlorophenyl-
alanine on the developmant of kindled seizures in
rats. Brain Res. Bull, 4, 1-7 (1979).

29) Kovacs, D. A. & Zoll, J. G.: Seizure inhibi-
tion by median raphe nucleus stimulation in rat.
Brain Res., 70, 165-169 (1974).

30) Siegel, J. & Murphy, G. J.: Serotonergic
inhibition of amygdala-kindled seizures in cats. Brain
Res., 174, 337-340 (1979).



814 &

31) Ashton, D., Leysen, J. E. & Wanquier, A.:
Neurotransmitters and receptor binding in amygda-
loid kindled rats: serotonergic and noradrenergic
modulatory effects. Life Sci., 27, 1547-1556 (1980).
32) Munkenbeck, K. E. & Schwark, W. S.:
Serotonergic mechanisms in amygdaloid-kindled
seizures in rat. Exp. Neurol, 76, 246-253 (1982).

33) hEEH: TAPAEHTE2E /7 3 VEED
Bfge —Kindling TADA L TADLABREZBKBIT 2
L-DOPA, L-5HTP, Bromocriptine O%E—. BEE
£, 31, 201-214 (1981).

34) Stach, R., Lazarova, M. B. & Kacz, D.:
Serotonergic mechanism in seizures kindled from the
rabbit amygdala. Nannyn Schmiedebergs Arch.
Pharmacol.,, 316, 56-58 (1981).

35) Camu, W., Marlier, L., Lerner-Natoli, M.,
Rondouin, G. & Privat, A.: Transplantation of
serotonergic neurons into the 5,7-DHT-lesioned rat
olfactory bulb restores the parameters of kindling.
Brain Res., 518, 23-30 (1990).

36) Nishi, H., Watanabe, S. & Ueki, S.: Effect
of median raphe stimulation on hippocampal seizure
discharge induced by carbacol in the rabbit. Jpn. J.
Pharmacol,, 30, 759-762 (1980).

37) Pazos, A. & Palacios, J. M.: Quantitative
autoradiographic mapping of serotonin receptors in
the rat brain. I. Serotonin-1 receptors. Brain Res.,
346, 205-230 (1985).

38) Petroutka, S. J. : 5-Hydroxytryptamine
receptor subtypes. Annu. Rev. Neurosci, 11, 45-60
(1988).

39) Chan-Palay, V.: Indoleamine neurons and
their processes in the nommal rat brain and in
chronic diet-induced thiamine of ;H-serotonin. J.
Comp. Neurol., 176, 467-494 (1977).

40) Fuxe, K.:

monoamine neurons in the central nervous system.

Evidence of the existence of

IV. Distribution of monoamine terminals in the
central nervous systems. Acta Physiol. Scand., 64
(Suppl. 247), 37-85 (1965).

41) Kayama, Y., Shimada, S., Hishikawa, Y. &
Ogawa, T.: Effects of stimulating the dorsal
raphe nucleus of the rat on neuronal activity in the
dorsal lateral geniculate nucleus.: Brain Res., 489,

1-11 (1989).

42) Rogawaski, M. A. & Aghajanian, G. K.:

Norepinephrine and serotonin: opposite effects on
the activity of lateral geniculate neurons evoked by
optic pathway stimuration. Exp. Neurol.,, 69, 678-694
(1980).

43) Tebecis, A. K. & Di Maria, A.: A re-evalua-
tion of the mode of action of 5-hydroxytryptamine
on lateral geniculate neurons: comparison with
catecholamines and LSD. Exp. Brain Res, 14,

480-493 (1972).

44) Electrical activity recorded
from thin sections of the lateral geniculate body,
and the effects of 5-hydroxytryptamine., Exp. Brain
Res., 19, 271-281 (1974).

45) Yoshida, M., Sasa, M. & Takaori, S.:

Serotonin-mediated inhibition from dorsal raphe

Yamamoto, C.:

nucleus of neurons in dorsal lateral geniculate and
thalamic reticular nuclei. Brain Res., 290, 95-105
(1984).

46) FWEEZ: SROTHES + 7 AORE L EE
¥ . Clin. Neurosci, 3, 623-625 (1985).

47 #H &, BF 1, HRERETF, BRMkX: A
BRI OBEESb. MRS, 32, 411-428 (1988).
48)
sion with serotonin precursors. Biol. Psychiatry, 16,
291-306 (1981).

49) De Benedittis, G., Di Giulio, A. M., Massei,
R., Villani, R. & Panerae, A. E.: Effects of
5-hydroxytryptophan on central and deafferentation

Van Praag, H. M.: Management of depres-

chronic pain: a preliminary clinical trial. Adv. Pain
Res. Ther, 5, 295-304 (1983).

50) Fahn, S.:
literature review update. Adv. Neurol, 43, 157-169
(1986).

Posthypoxic action myoclonus:




BB TAMACET S 5-HTP DimtisnE 815

Inhibitory Effect of a Serotonin Precursor, L-5-Hydroxytryptophan, in a Model of
Photosensitive Epilepsy and Kindling Hidehiro Hasegawa, Department of Neuropsychiatry,
School of Medicine, Kanazawa University, Kanazawa 920—1J. Juzen Med Soc., 100, 803—815
(1991)
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Abstract

Epileptic photosensitivity is attained as a result of kindling of the lateral geniculate nucleus
(LGN). The LGN-kindled cat pretreated with a subconvulsant dose of DL-allylglicine is a useful
epilepsy model for drug studies. For the purpose of clarifying the role of the serotonergic system in
photosensitive epilepsy, the effects of a serotonin precursor, L-5-hydroxytryptophan (5-HTP), were
studied in this model of photosensitive epilepsy. The effects of 5-HTP on LGN- and hippocampus
(HIPP)-kindled seizures were also assessed. The intraperitoneal administration of 5-HTP (10,20
mg/kg) dose-dependently suppressed both the electroencephalographic and behavioral aspects of
photically-induced seizures. 5-HTP at 20 mg/kg showed a potent anti-epileptic action on photosensi-
tivity, and no electro-clinical seizure was provoked by photic stimulation applied 1.5~2 hr after injec-
tion of 5-HTP. 5-HTP dose-dependently reduced the behavioral stage of LGN-kindled seizures. 5-
HTP at a dose of 40 mg/kg completely eliminated the appearance of the behavioral seizure and after-
discharge in five of six LGN-kindled cats tested. Similarly, 5-HTP dose-dependently suppressed the
seizure stage of HIPP-kindled seizures, and no epileptic activity was induced in four of six HIPP-kin-
dled cats receiving 40 mg/kg 5-HTP. The present results indicate that the serotonergic system plays
an inhibitory role in both photically-induced and kindled seizures, and that the suppression of epilep-
tic photosensitivity by 5-HTP is due to its anticonvulsant action on kindled epileptogenesis of the
LGN through serotonergic inhibition.



