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Lennox-Gastaut fEfERE~D TRH B L
TRH 7+ 27'vo DN-1417 EEFEnz A

BUCKFEAFE AN ERRERE CRIT D R0 R09)
®oO%  fE =
(BRAN624 1 16 N2 AF)

thyrotropin-releasing hormone (L-pyroglutamyl-L-histidyl-L-prolinamide, TRH) &, Z®O®H
SHBER A 2 S0 iR (R 2 L, 2ot RIc BCHEE T3 S s T s, S
Lennox-Gastaut fEf#HE (LGS) DB IFIC TRH BLUTF 0¥, y- 79052 b vy A AR L-
EAFYN-L-70Y ;3 FF 77— (y-butyrolactone-y-carbonyl-L-histidyl-L-prolinamide citrate,
DN-1417) 285 L, TADAREIMRSR, MG i+ ee, ISR (CSHhox /7 2 »A_H
EWMTHHHRE/NZY) U (homovanilic acid, HVA), 32 b Fvdbtroxye> FL®B (3
methoxy-4-hydroxymandelic acid, VMA), 3-A ¥ > 4L FOF> 72207 Y a— (3-methoxy-
4-hydroxyphenylglycol, MHPG), 5-t Fu+ s 4 > F— LR (5-hydroxyindoleacetic acid, SHIAA)
BEAOBH, M thyroid-stimulating hormone (TSH), # 4 oy > (thyroxine, T,), FV3—F
¥4 1= (trilodothyronine, Ts) 70 F 7 #> (prolactin,PRL) fE%HEL, PISWMENSELRT
U7z, TRH BE, DN-1417 8O B D 40 pg/kg/H % 14 HE#EE%5 234 7. Wik, CSF, m
EEHREUSR SR, B, %, B 4BEBRCHTL . 208, TRH 34, DN-1417 84, £flicTA
i AFEVRIINIRIR 2 500 (FEVFHERE 50% A LA 1), % O4MAIR0R SEEEHART I e B8 10581 A2, i
BADOREL, —BIC BREN T TRAERD o XA o RENL, EIRME, 6 BERA~OEL, 1
FEAER CIRNMERMEROME, £l 20MIRBEEORY 28 wi:. CSF £/ 7 2 v RBEMEBEDOEL
T, HVA, VMA, MHPG, 5HIAA & b EFMHIZIR CFEL - —EEBERE B o7, POUWMEEE
~OR#IZ TSH, T, Ty, PRL & b IEEHEBNOERNICE 2 7. LLEX D, LGS o#tiat/NFEIElE
D¥EFIC TRH, DN-1417 3B TEMTH 0, 2OIEMEFERE L L TIR BV, TADLARIEEEDR
A& ki ataxia OB RFDEFAH 2 2 &, MBS KRIZTE L Y &C, THIH R, Mg, A
W% EF fi & 9 % neuromodulator T& 2 AREME AR X 417z,

Key words Lennox-Gastaut syndrome, thyrotropin-releasing hormone, TRH
analog, DN-1417, CSF monoamines

Lennox-Gastaut fEMREE (LGS) &, ZB2/\FEE
B, N Lo slow spike-wave complex (slow sp-
w), FIREREEE 3 EME L, BLOBRICERT 2
REETH 208, % O/PRIERII BREHUREB B
THdEINTEL, ZLINRERORTY, =
HH(ETdh 5 tonic spasm (brief tonic seizure) &

atypical absence ZB8L Tid, $HbL&E, L O
EEFNREIE 2R L, NEERETADAO T %
L, FOTADAFRIRE, HEOREEE 2§
fIREIZ &SN T & 72,

—7%, thyrotropin-releasing hormone (TRH) i3
WK FE &L € > & L T thyroid-stimulating

Abbreviations : CSF, cerebrospinal fluid; DHBA, dihyroxybenzylamine ; DN-1417, -
butyrolactone-y-carbonyl-L-histidyl-L-prolinamide citrate ; 5HIAA, 5-hydroxyindoleacetic
acid; HPLC, high-performance liquid chromatography; HVA, homovanilic acid; LGS,
Lennox-Gastaut syndrome ; MHPG, 3-methoxy-4-hydroxyphenylglycol ; PRL, prolactin;
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hormone (TSH) # & ' 77w 5 7 F > (prolactin,
PRL) #%RT2 2 &0, NAMERDORES
BIERSNTEL L L EETRHOZ V4 1 A
ST ved bAREE 2D, SMNEBREBESRE SN,
TRH »BKFED &4 &9, KK, /A, &S ra
TRPIC LA ALY, ZORSWMER L i3ilhc$
BHREIER 2 6 D 2 L BRER & 1o, MREEYE
72 W L 3 neuromodulator®'® & L T D 4 BRI EH
EREBUTWS, I Lk TRH OEBFEHERIC
DWW T, TRH OMAREAS S @D TlEb
QAT ANERI NG Z L & D, A OMIREE
W, /AT RV e B RE 8 zab
=y, FheFaaly e GABA®, SuF v
B0 L DEEMR, £ ICHMAE /T Iy EOBEEERL
7= b OMERBIZ S, 2, BRI, 5 D2,
RO, BHMEE, /N EED
DRFEHRL|ES N TV,

z2zT4E, TRHBIUZDT7 >0/ ThHd y-7
FOII N ANRZNVL-ERFINL- T Y S
2 K F b 5—b (y-butyrolactone- y-carbonyl-L-
histidyl-L-prolinamide citrate, DN-1417) % LGS &
RIZHRE L, #AME T AL AFEIEIZIR 2 RE L7,

T8, FlwchFgani: DN-14174, TRH £ b
TSH HEESEMTH 305, X DEA» DREREN
R EEER 2E L7, BRAKES T L BIRAKR
Sz zREEQEREREL, RINLREFLENT
Wb,

FOEFKIGCAORMPEL T, BLRLGSDEE
FPEDHIZ, B D astatic seizure & FEIZHL 2 /\KER
ENFERNTD S, TNRNERIN TSI
L3, 2w LGS BIED CT FrR b & /MY EEERD
BEFPODH LI L, B3 CHYWERT/INETRIE
W & B EBFEEENRI 0 2 T, & oW EBI,
1973 £, Cooper®¥ 28 # L T A ABEICEHRRICH %
RATWDB Ik, 54121980 £ Sobue 532 & D/
EHEEEDORE I TRH 25, £HFELSTOHRE
LITHROMMERD I L OMENH B L, BE4
mThb.

P bRz 5, TRH »3/NM#EEE~ D neuro-
modulator & LTEAL, DT TA»AERD
TWEEMEBEL C, LGSREIFIWTRHE L U
TRH 7 7 © 7" DN-1417 OEKRIGH 284, £0fE
RAFERE L.

i

NERE L UFHE

1. fl

B AT E LRk B R & VTR EE LS EER
FEARBO LGS BIRIBITH 5.

LGS oz, Qe 2 R0, SH LGS O
BIBERTHIRY VT EECRES LV T oy
BB RECIER T 2 2 8, OBHREEERR 2D
22k, ®6HAUMIZRE L slow spw 235
D3 AL,

LGS BIRIFIDERERER L icE Lz, HERHIEE
185 @ZB 4l TH D, TRH &5 3, DN-1417 155K
8BIDEr1 14ITH 2. BEEARFOFEHEEIZ 2K
THR~IEE6 A (FWEeMESAA) ol &
FE % {F & T i tonic spasms % 9 fl F 8 #l iz,
myoclonic seizure % 9 Fl5 2 FlicFEo 7z, FEFpFEE
EBELAOBHOEHETIE, RERRED 9 Fl4 56
1z, ataxia 239 fld 2 Bl Red vtz & DFEIZD
W IE ataxia D 5 2 #l (AL 1 #iX Ramsay-
Hunt BEEIEREE L7 2R &, »h b FESRITRELC
T AMEE L E oz, B, BERIFRR QIR
KOBBEEERThbhahr o7z,

1. ERAEHNLEEHE

TRH 3EGEH 7o F v ) >~ (L-pyroglutamyl-L-
histidyl-L-prolinamide-L-tartrate, monohydrate &
HZER T# (#k) %M\ 7z, TRH, DN-1417 D{cst#
ERE®1CRLE,

TRH 177V (0.5mg) % 10ml EEREK
AR, DN-1417 13 1834 7V (1mg H 5 it 2mg
SHERBERAD 2 5% YV E b—LIESE 2ml i
L, BOBD 40 pg/kg/B %, TRH ix#, DN-
1417 3 AFEW CER 14 B S & Lz, %28, DN-
1417 B EFE AR 2 5 I A B A 10 ml B RE
Bl

. TADARME, ataxia ORI

T A AFIEIERE ISR, HRFIMART 4B/, B
2 R, BTH®ISEMO 4 BAMOBRELE:
fTo7z. %8, myoclonic seizure DFEIEMRERE D15
i, 1y ) —X1EE#z, 2RFEBUEEETS
BEINE L7, BEHRORERE L LT, BEH
4 BDEFH 50%B U EDRA 2 ERIE L.

ataxia O FHIIZ DV T i3, truncal ataxia % Hu{Z
4 BRIz, BERSBICHLIDERTE, bV

RMN, rolling mouse Nagoya ; slow sp-w, slow spike-wave complex; T,, thyroxine; Ts,
triiodothyronine ; TRH, thyrotropin-releasing hormone; TSH, thyroid stimulating
hormone ; VMA, 3-methoxy-4-hydroxymandelic acid.
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Table 1. Clinical features of nine patients with the Lennox-Gastaut syndrome
A . Age of start Clinical Previous Cognitive Etiological
Patient  Sex of therapy Therapy seizure type medication deficits factors
1 F 2yr7Tmo TRH myoclonic seizure NZP VPA CP MR ataxia unknown
3yr0mo DN-1417  tonic spasms
2 I 3yrOmo DN-1417  tonic spasms CZP CBZ VPA  mild MR unknown
PHT
3 F 4yrlmo DN-1417  tonic spasms CZP PHT PB CP MR anoxic
VPA encephalopathy
4 M 5yr6mo TRH tonic spasms NZP PB PHT CP MR unknown
8 yr 6 mo DN-1417 VPA

5 M 6 yr7 mo TRH myoclonic seizure CZP DZP VitB; MR ataxia Ramsay-Hunt
tonic spasms syndrome

6 M 8 yrd mo DN-1417  tonic spasms CZP CBZ PB CP MR subdural
myoclonic seizure PHT VPA hematoma

7 M 8yr7Tmo DN-1417  tonic spasms CZP PB VPA CP MR intracranial

hematoma

8 M 8 yr 9 mo DN-1417  tonic spasms CZP VPA CBZ MR unknown
(head drop attack)

9 F 11 yr6 mo DN-1417  astatic seizure CZP PB VPA MR unknown
atypical absence

Abbreviation used: NZP, nitrazepam; VPA, sodium valporate; CZP, clonazepam ; CBZ, carbamazepine; PHT,

phenytoin; PB, phenobarbital ; DZP diazepam, Vit.Bs; pyridoxal phosphate; CP, cerebral palsy; MR, mental retardation.
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A new TRH analog : DN-1417

Fig.1. The chemical structures of protirelin
tartrate (TRH) and TRH analog, DN-1417.

BRI RISTRES 4 B, SRR, $THE%E 3 E,

ataxia 2RO HEEAGFC RS &3 % 2 &,

ataxia 2@ 5 4%, HEEREFICZEN 2 WA 1

E, ataxia Z88n\3% 0L USHIORRE - L7,
V. B

PO b SRRSO 3T 1AS7 % AV, BAE
ECIEE 10/20 3%, BEFEC T, £TOEER MY 2
o) =¥y 7 (monosodium trichlorethyl phos-
phate HA 272 Y (#R))1 ml/kg BHI2 & 2 BRISER
fl#k L L, Dement 59D X 77— [ REEX T L
7o, GCSRILIERBIIAATE, RTHRHE, 4BBEEHC
D& 3EENEKL 2.

V. IN¥8E%E (cerebrospinal fluid, CSF) o =T

ST I RBEYONT

RENZY B (homovanilic acid, HVA), 3-2
MFI4E FaFy = 7L (3-methoxy-4-
hydromandelic, acid VMA), 3- % o 4-& Fo#
¥ 7x= 07 Y a—) (3-methoxy-4-hydroxy-
phenylglycol, MHPG), 5-t Fu# ¥4 > R — L FERE
(5 -hydroxyindoleacetic acid, SHIAA) ORIED 7
& D CSF #HUE, B#ERICL Y, TRH 34, DN-
1417 8B D &, HHEATH, 7H%, KTH%HH, 48
®RO 4 EMEITL 72, BB S Az CSF 3SR D 3
ml T, E5 W —40°C THBEREL, 2 BRLIN Iz
L7,

CSF2.0ml iz 6N HCI 2 @£ ¥EmL, 380 pH %
BRUERI & U, BEBIC 15~20 5B L, TSRS 3.
3 5IImEME, 3M HCLKCl RiEsE (pH1.0) 1.5
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ml Nz, B #1 5.0 ml T 2 BT 5. 2 OFER
trVEBERETF CHEAEEL, BRE£05mlO
0.01M Y > EEER (pH3.6) 727 =010
BAW (BEE) BB, 2050 ul 2 @EEREY
o< 7% 74 (high-performance liguid
chromatography, HPLC) (H3Z 655 %) iEA, #
¥ F 4 (SLC-53, (15cmX4.6cm) FHLFEZER
(¥R)) THE 1.0 ml/ 2 ToBEL 72,

ESRESERREEE (Fp-540, HARSKRIH) 34T
a—A7 s vERA (Ex 280 nm, Em 310 nm), &£o b
= A (Ex 285nm, Em 350 nm) O 2&EE&HEL
HZE LTz,

AAEEOBEERIZI HVA, VMA, MHPG,
5HIAA &4 1.0ng Tho7z.

VI. RS DHRERE

¥ thyroid stimulating hormon (TSH), ¥4 &
%3 (thyroxine, T.), bV I—FHFAfa=2 (tri-
iodothyronine, Ts), 727 7 ¥ > (prolactin, PRL)
DREFEZS SAA LT v A ED, ERA*FY ME
TSH *v » [8—), T,@A¥y 7 T,RIA*v},
PRLE7uI7FvFvy b [E—] UEE-7TF
74 b—=7BFER #R), T,k GAMMACOAT
(1»51) T, RIA KIT Travenol Lab, InskE) THIE
L7z,

w2 TRH 341, DN-1417 4, MR, #
EgiH, 7 BEBESH, #5REVTRLFRI0RL
L7,

Vi. EhinEER

TRH, DN-1417 D{ERE#F 2o »d 2 BT,
1954 EBUFHHEROSR O L > THR N,
BLEANREROEI Y A AL, 1R ETH
BEM L RERRCRIZTEE, 2NN, BB T 20—
NT VR THEERRLL.

B, COEl vy ARERSEEL D, FTERE
Lo s kB0 LR 15~20m D& S
D EF3) kD, FHCESMEREERAEE
BEBITIETHONT NS,

1. B0 BFRISE S L BrEER g T REBOR
®

84D Elvw A, & 6L TRH, DN-141730
g (107 mole) %, RHHE & L T 5 W B AEAK 0.06
ml 2 7#h2h 10 BHEEERRE 2T, B £V
R, #E, AT LRI 10 B, Fuk&3 B
BIMITL, L0ERBE TREFTROLVHOZ
seizure-free & L TH 2 7.

2. KM, BIBAFa—T7 2 ORE

3, 4, 55BHDEI=Y A, ThzhbEiZ TRH,

i

DN-1417 % 30 peg, SH881C 458 Ak 0.06 ml % 10 B
REE F BRI EST L, 13 HE V2 — 7 VEREE TS IR
L, SRl MuREE s, Kk i,
N, IER RIS YIS L, 0.1 MBI RR Lml THREY
F4 XL, 4°C, 2.500%g, 10 SFREHEL, LiE%E-—-20°C
THEEREL, FWOALT I-LT L VEECERL
o, BIE L RAMRCALEL 72,

HFa—nN7 o, 0 LEMEE0.5ml
iz 0.5ml] Tris-HCl buffer (pH 8.6) 2.0ml, &EH
s+ (FDEMERTE (#)50mg YEFTF
v~y Y5 2 v (dihydroxybenzylamine, DHBA) 10
ng #00%, 30 SRR CHRE L 72, Wk, EEERS,
P+ AREEAK 2ml T3 EEEL I BB AL
Fa—n7 3 v E 0.1 MIBEHERR 100 ] KEHL,
th 10~20 1 #EE R L 2. DHBA S5 DA T
- L7 3 vOENERIZE6ETRTHoT.

R ERLEHHE (Coulochem 5100A ESA
ins. %E) 2 k3 HPLC (B LC5A) ZAVER
{LEERHEIC & o 72,

s L TEEAR/ VT RV Y, BEART
KLYy, HEF—3 >, DHBA bromide
(Sigma Chem. Co.,) % 0.1yl 3BEREIC 100 pl BBEE
CUsRL, 5~10 ul 6FE U 7z, EREFMORIE NS
%80 5 BRARTH > 72,

VI ¥EEHSERIREE

207 3 VREEYORERL R T R COHIE LA
BETRELL. PHEOEEERECE, Student’st-
test % Fware,

B 1#

1. TRH, DN-1417 O BR&ECRIZT SRR
% OFHR

FEG 4 TRH #vE, 2 2 1 DN-1417 #E, EA
612 DN-1417 ¢, % 18 40 ug/kg 8528, B
T R IF T AR £ 2 OB LLERET T B 7
o, ERERMIEITSEETL . BREs LU -
v, BERORBEEOZELE A,

TRH $EEOREH 4 T, #5450, EREEE®EIRD 0
¥ % 88 suppression-burst /¥ —> £ 2> THY, i
Ve T IR SAMEN diffuse polyspike-wave O tHE % 7
T w3 (F2a). %5 % 30% T i3 suppression-
burst IS b, hEE» SEIRM o B, 6 B FRHZ
7L, diffuse polyspike-wave O HISEREEEH (K
9b), & B 7 BT, BRI EIRM 2 & PEER
g WA EREE 20, diffuse polyspike-wave (370
LRy (20). 30 %1 IFHURESRTEGRICER -
Tw3 (B2d).




Lennox-Gastaut fg

DN-1417 BEDOES] 2 T3, K580, EREh®
o BiRM 6 B, FIREM o WERLCTHE D, £h
ICHEENCAMREOHR 2R T (K3a). &Y
% 15 &, EREIEIRT, FBIERE TSR RS
¥, slow sp-w DHIREZERD T (] 3b). L LEKRFE
EldRo oz, 5% 1845 & D, ERFILERM
o HEERT 08, cHERL LY, PHEHEEE
FEMEICER S B 038R (X 3c), #5490 2 & 1 Mk
ERTOER, RIFEHREBECR->Tw3 (K3d).

DN-1417 B5iEDIER 6 TiE, #5514 3 O R
BT A0SR & FEAT L 7228, B s X URIERHEEE
~NDFERTEDs RN,

II. TRH, DN-1417 o RHIM T A D ARIEIDHIR

®

FRUFEE I RIZTRE 2R 4 1R U2, it 1,8
R FEAESREE, Sl RYGHRAT 48 H SR 18 &
TOHEE L > THEL 12,

SERI 1, fEFI4, ZhZFh TRH, DN-1417 % 1 D
2&uﬁuf@&%$%ﬁ¢’-ﬁﬁ%%%?b%

, TRRLESENC B CHIEHET 4 IR L TRIE
Jﬁﬁ@zﬁw R L, % OTFHEFREROE T 108
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administration (case 4).

FEMERED TRH &k 157

ROEH S, ORI 168, EFER10:8ICRA
AR
. TRH, DN-1417 0 digi&~ 0 REAsR &
BEATR, 4GBBROMERRICDVT, ke /*
F—rBIURFHICAHTTR2 ABELTFE &,
2512 TRH B X U DN-1417 O TR &I D 5 &2 A A4 12
FER LIZDWT, REINROMBEGRERL: (B5).
EBEBLUFD/F—220T, EBEKITIH
1168, 2 TOBRRAMEELRZC BV T, TEEL S
w0, 6 WERTHD, F4H (EML, 2, 6,
) OWRETEER T, & K FOBEBTEIEI-
7o. FD/NF— 28 v T suppression-burst £ L
fTebDid 36 (FEB 4, 7, 8) THol. BEEROD
BERBE oL, BEAROKEIT LLEET 6
(suppression-burst @ 2 Flz &), @ik 5 q:%r#
&, PEERML SERMAL, EBRMG25ED
BUE 11 R 74, ¥ 1f (ERIT7)icnd
BRI ERDIz, 27, ERED o FH»S 0T
AL b0, 11 EBER6FITH > . LB
SC8% 2 B > T suppression-burst R L7z 3D =
4IBET AT BT, 2085 — > DEBE D 7.
& & ZHHER GEORSE T, BEMOERBICR >

L F WWM\\/\/W"M
VA A
M%Wf“WWWMMWW’ A NS
A
wwwwWWMMmm

NN vy e~
Re A bvmwmvf:ﬂ VA
Lo A
RO \w‘”’x/“‘f\/w\ N\ﬂ\,w\%w“v "\/.,
LT e xﬁw VA AN A e, T

RT L\NW'\/MVM/\\/NW‘/ Ve NN 1)) Ll_/__\&/w
b) 30seconds se

LF
RF

E :‘;W\f\/‘“{\ {(-\:\\,\;\//J\/V\J(Q\\Jf_\ :::

d} 30min

Fig.2. Serial changes in EEG pattern after an intravenous bolus (40 xg/kg) of TRH

a)before TRH (suppression-burst pattern), b) 30 seconds after

TRH, ¢) 7min after TRH and d) 30 min after TRH (reappearance of burst).
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Fig.3. Serial changes in EEG pattern after an intravenous bolus (40 ug/kg) of DN-1417
administration (case 3). a) before DN-1417 (diffuse spikes and sharp waves), b) 15 min
after DN-1417, ¢) 18 min after DN-1417 and d) 90 min after DN-1417 administration.
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Fig. 4. Effects of the treatment by TRH or DN-
1417 on seizure frequency in 9 patients with LGS.
TRH (- } or DN-1417 (—) was administered
at the dosage of 40 xg/kg daily for 14 days (il ).
Cumulative number of seizures in a week is
shown before, during and after the treatment.
(1), maen 50% reduction period in seizure
frequency (n=11).
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Table 2. Effect of TRH and DN-1417 therapy on electroencephalographic data
A. Basic activity and pattern

Patient

Therapy

Before therapy

After therapy

4 weeks after therapy

1

TRH
DN-1417

DN-1417

DN-1417

TRH
DN-1417

TRH

DN-1417

DN-1417

DN-1417

DN-1417

high voltage J activity
irregular high voltage &
activity

irregular high voltage § + 6
activity

high, moderate voltage 8
activity

high voltage & activity
suppression-burst

high voltage  + 8 activity
suppression-burst

high voltage J activity
irregular moderate high
voltage 8 activity

high voltage 8 activity
suppression-burst

moderate voltage 6 activity
suppression-burst

irregular high, moderate
voltage & + 8 activity

high voltage 8 + & activity
regular moderate voltage
activity

regular moderate, high voltage

8 activity

low, moderate 8 activity

moderate, high voltage &
activity
moderate, high voltage 6
activity

moderate voltage § + §
activity

regular moderate voltage §
activity

regular high voltage & activity

regular moderate voltage &
activity

regular moderate voltage 6
activity

high voltage 6 « § activity
irregular high voltage & - 4
activity

regular moderate, high voltage

d + 8 activity

high, moderate voltage 6
activity

moderate, high voltage 8
activity
moderate, high voltage 8
activity

moderate voltage 6 activity
regular moderate voltage 6
activity

irregular high voltage 4
activity

regular moderate voltage &
activity

regular moderate voltage 6
activity

B. Epileptic discharge

Patient Therapy Before therapy After therapy 4 weeks after therapy
1 TRH diffuse sharp wave slow 1.5—2 Hz rhythmic slow diffuse sharp wave slow
spike-wave spike-wave sporadic spike-wave
DN-1417  slow spike-wave 1—2 Hz rhythmic slow slow spike-wave
spike-wave sporadic
2 DN-1417  slow spike-wave disappeared disappeared
3 DN-1417  diffuse polyspike-wave slow diffuse spike diffuse sharp diffuse spike diffuse sharp
spike-wave wave sporadic wave sporadic
4 TRH diffuse polyspike-wave diffuse plyspike-wave diffuse polyspike-wave
sporadic sporadic
DN-1417  diffuse polyspike-wave diffuse polyspike-wave diffuse polyspike-wave
sporadic slow spike-wave
5 TRH diffuse polyspike-wave diffuse sharp wave sporadic diffuse sharp wave sporadic
8 DN-1417  slow spike-wave raqid rhythm 1.5—2 Hz rhythmic slow slow spike-wave
cluster spike-wave sporadic
7
DN-1417  cluster frequent slow spike-wave diffuse slow spike-wave diffuse
sharp wave sharp wave
8
DN-1417  diffuse polyspike-wave slow spike-wave slow spike-wave
9
DN-1417  diffuse spike diffuse spike sporadic diffuse spike sporadic
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Fig.5. Changes in EEG pattern before a) and after b) the TRH treatment for 14 days.
was followed by another 14 days’ course of DN-1417 treatment (case 1) :

after DN-1417.
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Fig.6. Monoamine metabolite levels in CSF before and after the treatment by TRH or DN-
1417. HVA, MHPG and 5HIAA were measured before, during, immediately after and 4
VMA was not detectable in CSF. Vertical bars, mean =

weeks after the treatment.

SEM.
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effects of TRH of DN-1417 treatment on the clinical signs of myoclonic seizures

(H), TRH, i.v, 40 xg/kg, daily for 14 days.
(8, TRH, i.v., 40 ug/kg, alternatively for 20 days. ([M), TRH, i.m., 40 ug/kg, daily

Frequency of seizures was showed at weekly interval and the severity of

ataxia was evaluated by the disturbance of daily activity.
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Fig.8. Improvement of drawing after the initial TRH treatment in case5. As for
the TRH treatment, see the legend in Fig. 7.
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Fig.9. Effects of a single injection of TRH or DN-
1417 on serum TSH levels. (®), TRH, iv., 40
ug/kg, (A), DN-1417, i.v., 40 ug/kg, (A),DN-1417,
im., 40 ,ug/kg
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Fig. 10. Effects of TRH or DN-1417 treatment on TSH, T,, T; and PRL. Screen
tone, normal range ; Vertical bars, mean = SEM.
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Fig.11. Effects of TRH or DN-1417 on throwing induced seizures in EI mice. Thirty
ug of TRH or DN-1417 was daily injected for 10 days (7). The number of mice free
from seizure by 100 throwing stimuli was shown in the upper panel and the mean
frequency of the stimuli needed to evoke seizure was plotted in the lower panel.
(@), TRH; (A), DN-1417; (©), control.

Table 3. Effects of TRH or DN-1417 on the brain cathecholamine contents in El mice
Midbrain

No. Forebrain (ng/meg-protein) Cellebellum Brain stem

Noradrenaline

TRH 5 12.2+4.2% 134+ 1.8% 15.6+1.8 16.8+2.0

DN-1417 5 8.0+1.2 158+ 1.0 20.9+2.3* 15.3+0.8

Control 5 6.91+0.8 16.8+ 0.8 17.0£3.1 16.5+0.9
Dopamine

TRH 5 51.85.6% 15.0L£ 4.4* 17.9+3.0 18.1+4.7

DN-1417 5 46.9+3.0 26.8£ 7.5 27.9£1.6% 10.7£2.4*

Control 5 43.3£5.6 26.5410.3 18.0+4.4 16.7+2.8

30 #g TRH or DN-1417 was intraperitoneally injected for 10 days and on the 13th day,
brain cathecholamines were determined. Values are mean=£SD. *p<0.01 vs control.
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T22L, d-LHEERME, B UREMIER
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BESEAIRMES Y N S ETFLVEERGTA
WA, ZIREENTADATHLOEINLT, LGS i
FRENTADPATHEL I LOERIZLDZLDTH A
J. TR B, LGS i cortico-reticular epilepsy®? &
LTIEEOEE L L b1z, & IS X UHME
BB R 2L L L REBTHSEACEE s
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Table 4. Effects of TRH or DN-1417 on the adrenal cathecheclamine contents in El mice

No Noradrenaline (NA) Adrenaline (A) NA+A
‘ (1 g/gland) (#g/gland) (1 g/gland)

TRH 5 2.04+0.28 2.76+0.40 4.8140.69
DN-1417 5 1.45+0.39% 1.86 £0.39* 3.264+0.79*
Control 5 1.91+£0.17 2.35+0.12 4.26-+0.30

The experimental protocol was the same to Table 3. Values are mean=£SD. *p<0.05 vs

control.
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Therapeutic Trials of Thyrotropin-Releasing Hormone (TRH) and Its Analog, DN-
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Abstract
Anti-epileptic effects of thyrotropin-releasing hormone (TRH) and its new analog, DN-1417
(y-butyrolactone-y-carbonyl-L-histidyl-L-prolinamide citrate), were examined in 9 patients (5
boys and 4 girls aged 2 to 11 yrs) with Lennox-Gastaut syndrome (LGS). One patient was treated

with TRH, 6 with DN-1417 and 2 with both drugs.

The treatment lasted for 14 days. TRH was
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administered intravenously and DN-1417 intramuscularly, both of which were given at a dose of
40 ug/kg. The therapeutic effects were evaluated by changes in seizure frequency and EEG
pattern. Metabolic and endocrinological effects were also studied by measuring serum hormones
and monoamine metabolites in cerebrospinal fluid (CSF): thyroid stimulating hormone (TSH),
thyroxine (T,), trilodothyonine (T,), prolactin (PRL), homovanillic acid (HVA), 3-methoxy-4-
hydroxymandelic acid (VMA), 3-methoxy-4-hydroxy-phenylglycol (MHPG) and 5-hydroxy-
indoleacetic acid (SHIAA). EEG and the examination of CSF and serum were evaluated before,
during, immediately after and 4 weeks after the treatment. As long as the observation period is
concerned, effects of the treatment by the two drugs on this syndrome were as follows : more than
50% reduction of seizure frequency lasting for 10 weeks after cessation of the treatment, change
from the irregular high voltage & activity in basic EEG pattern to a regular moderate 4 activity,
marked decrease or disappearance of the diffuse inter-ictal spike and wave discharges and
improvement of ataxia as well as myoclonic seizures seen in 2 patients. During this period, no
alteration was noted in the CSF levels of HVA, VMA, MHPG and SHIAA, and serum
concentrations of TSH, T,, T, and PRL were within the normal range. Although the exact
mechanism by which TRH and DN-1417 suppress the seizure is unknown, these results indicate
that both drugs are worthy of clinical trial as a treatment of LGS since they are effective against
the intractable minor seizures of LGS.



