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I. ALEGATOS CONTESTACION QOPOSICION

. YO;

sociedad sclicitante H. LUNDRECK Af&, por el presente escrito doy

Emilio FERRERC, en mi condicidén de apodsrado de la

| respuesta a la oposicidn formulada por el deoctor José Luls REYES
YILLAMIZAR, apoderado de la sogiedad LABORATGRIO FRANCO COLOMBIZANG
LAFRANCOL S.A. c¢ontra la soligitud de patente para la invencidn
GABOXADOL, PARA EL TRATAMIENTCO DE LA DEPRESION ¥ OTROS TRASTOURNOS

AFECTIVOS que 3e tramita en el expedisnte de la referencia.

Il. CONTESTACION DENTRO DEL TERMINO LEGAL

El oficio MN° 10952 gue dispone el traslade de la oposicidn

formulada fue notificado por fijaciém en lista =l 7 de septiembre de

. 2007, Ppor lo que el término inicialmente concedido de &0 dias
hébiles vence el 5 de diciembre de 2007; sin embargo, tenlendo en

cuenta gque el 30 de noviembre de 2007 solicité wna prérroga del
términe, el términc legal para contestar la oposicidn expira el 3

de marzc de 2008, de tal manera gue la oposicidn estd siendo

contestada en términe legal,

MIT 860,041.367-3
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lil. RESPUESTA A LA PETICION

Me opongo a las peticiones de la sociedad LABORATORIC FRANCO
COLOMBIANG LAFRANCOL 2.A., y en consecuencia sclicito se declare
infundada la oposicidén presentada y se otorgue ¢l privilegio de
patente para la invencién GABOXADOL PARA EL  TRATAMIENTO DE LA
DEPRESION Y QTROS TRASTORNOS AFECTIVOS a nombre de mi representada,
la sociedad M. LUNDBECX &A/S, tramitada bajo &1 expedientce
B5.125_157.

V. FUNDAMENTO FACTICO DE LA OPOSICION

Fundamenta €l oposibter gu  peticidm, en los sigulentes

argumentes principales:

d.1. La invencién sclicitada congiste en un método terapéutico de
prohibide patentamiento, ademis carece de nivel inventive “por ocbra del
conocimiento previo de todos los constituyentes gue se administran en

dichs mé&todo, »

4.2, Ez asi como el GARBIYXADOL 52 describe en documentos como EP
GOG0338 Bl y EF 0840501, ademis los inhibidores de la reabsorcidn de
serotonina SRI vy algunas combinaciomes gue les contisnen, han sideo
revelados en documentos como la solicicud inrernacicomal WO 01,/417646 Al
del 14 de julic de 2601, “antericres a la fecha de publicacidn de 1a

solicibtud ¢olombiana en trimite.”

4.3, Adicionalmente la patente eurapea EP 1 254 648 AZ publicada €l &
de noviembre de 2002 revela un métedo para tratar la depresidn © la
ansiedad en un mamiferc “caracterizado por la administracidén de un

agonista GARBA A alfa 2/3 con un SRI, en cantidadss adecuadas due

permiten tratar la ansiedad o la depresiém con una eficacia aumentada.®

4.4, En opinidn del apoderadco del copositor, la patente golicitada en

este asunto “husca resolver el misme problema técnico” gue ya habia
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resuelto la patente antes mencionada, egquivalente a la seolicitud
internacional Wo 04/112786 A2, toda vez gque ambas hacen referencia a la
combinacién de GABOXADOL y un SRI  (inhibider de la recaptacidn de

serotonina) .

4.5. Igualmente la solicitud internacional WO 01741766 Al publicada
el 14 de junio de 2001 plantea “la misma finalidad o solucidn due
propons la solicitud golombiana en tramite”, en tanto ambaa “buzcan
proporcionar una f£ormulacidén farmacéutica gue comprenda un compuesho

bien sea Gaboxadol o Irindalona y Un inhibidor de la recaptacidn de

gerotonina (SRI) gque e2 capaz de elevar el nivel de serotoniha

extracelular.”

4.6. En opinidn del apoderadc del ¢positor, *la solicitud en tramite
no estad resolviendo un nuevo problema, pues se limita a realizar otra
combinacidn predecible, gque al igual gque la de la revelada en la
. golicitud internacional mencionada, puede potenciar la accidn de los

farmacos.”

4.7. hsimismo destaca el apoderado del opositor, la publicacitn
cientifica DHARMACODYNAMIC EFFECTS AND POSSIBLE THERAPEUTIC USES OF
THIP, & SPECIFIC GABRAR-AGUNIST, del 22 de octubre ds 1962, la ¢ual
revela el wuszo de Saboxadsl o TBPI (4,5,6,7-tetrabydroisoxazololS,4-
clpyridin-3-o01) v su posible ugo con otrog farmacos los cuales pueden

inorementar la actividad de las compogicicones.

4.8. Finalmente se seflala gue las reivindicacienes 1 a 8 ¥ 9 a 35 no
son patentakles por referirse a un método ¢de tratamiente ¥ a un uso

. respectivamente.

4.9, Por los antericres hechos se coneluye gue no €% procedente
otorgatr privilegio de patente a la invencidn solicitada, por infringir
lo daspuesto en los articules 14, 16, 15 v 20 literal d4; de la Decigidn

486 de la Comisidn de 1a Comunidad Andina.
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| El apoderadc de la sociedad cpositeora sclicitd una prorroga del
término para sugtentar la oposicidn, de acuerdo <¢on lo previste en el
| parrafo 2° articnlo 42 de la Decisidn 486 de la Comigidn de la

Comunidad Andina.

| Dentro de ssta prdrroga solicitd al Despache tensy en cuenta la
patente americana US 4,278,676 publicada el 14 d& julio de 1281 oue
| revela =1 Gaboxadol “que ha mostrads poseer actividad relacionada con

FABRAY .

De acuerdo ¢on esta anterioridad se sefiala gue “aungue 21 empleo
de gaboxadel en la anterioridad citada no corresponde a la Depresidn,
no lo es menos que, todas v cada una de las caracteristicas de dicho
principio activo., ¥ ain el hecho de combinar a Gakoxadol con otros

compuestos activog no entrafia novedad ni nivel inventive c¢omo para

acceder a la concesidén del privilegic de patente solicitade.”

V. RESPUESTA A LOS HECHOS Y ALEGATOS

En primer lugar manifiesto a @ste Despacho que, de nonformidad
con la pogibilidad prevista en el artfcoule 34 de la Decisidn 486 de
' la Comisién de la Comunidad andina, presentoc a su censideraciin un

nuevo capitule reivindicaterio conformado por 10 reivindicaciones,

schre las cuales reapetugaamente golicito se efectie el

correspondiente eatudic de patentakbilidad.

En segundo lugar, me permito presentar a oohsideracidn de este

| . Despacha, las razoneg que demuestran gue o5 drocedente otorgar
privilegic de patente a la invencidn solicitada por mi representada

en este asunto, toda vez gue no infringe las normas citadas por el

| apoderade del gpositor como sugftente de =us pretensicnes,  Somo

ninguna otra establecida en nuestro crdenamiento vigente.

EAaYy
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Sefizla 21 opositor gue la invencidén seolicitada no cumple con
los redquisitos de novedad vy nivel inwventivao, pregupuestos
establecidos en log articulos 14, 16 y 18 de la Decisidn 486 de la
Comisién de la Comunidad Andina, ademfs gue contraviene lo previste

en el articule 20 literal 4) ibidem; estas normas digponen:

Articulo 14.- Los Paises Miembros otorgaran patentes para las
invenciones, sean de producto o de procedimiento, en todos |os
campos de la tecnologia, siempre gue sean nuevas, tengan nivel
inventivo y sean susceptibles de aplicacién industrial.

Articulo 16.- Una invencion se cohsiderara nueva cuando no esta
comprendida et 6l estads de la técnica.
El estado de la técmica comprendera todeo lo que haya sido
accesible al piblico par una descripcidn escrita u oral, utilizacion,
comergializacion o cualguier otra medio antes de la fecha de
presentacion de fa soliciud de patente o, en su casa, de la
prioridad reconocida.
Solo para el efecio de la determinacion de la novedad, también se
considerard dentro del estado de la técnica, el contenido de una
._ solicitud de patente en tramite ants la oficina nacional competente,
cuya fecha de presentacion o de prigridad fuese anterior a la fecha
de presentacidn o de prioridad de la sclicitud de patente que se
estiviese examinando, siempre que dicho contenide esté incluido
en 1a solicitud de fecha anterior cuando ella se publique © hubiese
transcurrido el plazo previsto en el articulo 40.

Articilo 18.- Se considerard que una invencion liene nivel
inventivo, si para una persona del oficic normalmente versada en
la materia técnica correspondiente, esa invencidn ne hubigse
resultado obvia ni se hubiese derivado de manera evidente del
estado de la técnica.

Articula 20.- No seran patentables:

[.]

d) los métodos terapéuticas © quirdrgicos para el tratamiento
humana o anifmal, asi como los métodos de dizgnostico aplicados
a los seres humanos © @ animales,

Pues bien, en cuanto al reguisito de novedad, e8 pertihente
destacar lo sefialado en el Manual Andino de Patentesg pagina 63, en

2]l oual gse sefigla:

“para determinar la novedad de la invencidn, se debe comprobar si
existén anticipaciones del estado de la técnica gue contengan

explicitamente_todas ag caracter(sticas tégnicas esenciales de la
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invencian. El examen de novedad se efectla comparando
alemento por elemento de la invencidn tal como estd definido por
las reivindicaciones con los del estado de la técnica." -el
subrayade ez mio-

Y mis adelante en la pagina 66 sefiala:

“Un antecedente del estado de la técnica no puede ser
interpretado. Solamenta 1o que estd descrite claramente ¢ lo que
es directamente derivable de la divulgacién de dicho antecedente
puede ser usado en contra de la novedad de un objeto
raivindicadg”

De acuerdo con un andlisis  de  estas  disposiciones en
csoncordancia desde luego can lo previsto en el artieule 14 de la
Decisidn 486 de la Comisidn de la Comunidad Andina, se tiene de
entrada gque no existen argumentos validos gque permitan objetar la
patentabilidad de 1la invencion solicitada por mwi poderdante por

ausencia de NOVEDAD.

En efecto, no ha demogerade el apoderado del opositor que
alguna de lag anterioridades menciotadss en su escrite contenga

todas las caracteristicas téecnicas de la invencidn.

Ez a53 como lz z2ola afarmacién scbre la ausencia de novedad no
baata, porgue de acunerds con lo previsto en el articule 14 de la
Decision 486, es5 precise demestrar gue la invencidn golicitada wa

gstaba comprendida en el estado de _la técnica, situacidn gque ae es

la del presente casc.

En efecto, como bien se sefala en el Manual B2Andinc de
. Patente=s, un antecedente del estade de la técnica no puedes ser
interpretadon; asi, el hecho gue el apoderado del opositor haya
puesto en evidencia la existencia de una serie de antericridades gue
contienen las composiciones de la presente invencidn, tal
circunstancia ne conlleva la aplicacién de la prcohibkicidn de

patentabilidad por ausencia de novedad, pues no se ha demostrado que
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la combinacidn especifica gue ge reivindica con la invencidn

solicitada ge haya encontrado en alguna de dichas antericoridades.

Tal Y SO podré Corroborar aeste Despacho, las
reivindicaciones modificadas gue se presgentan con este escrito estin
dirigidas hacia una composiclién farmacéutica gue comprends GABOXADOL
y ESCITALOPRAM, cuya combinacién ne e3 revelada por ninguna de las
anterioridades citadas por el opositor; tal situacidn permite
demostrar sin lugar a dudas el cardcter MNOVEDOSO de la invencidn

solicitada, reapecto a lo encontrado en el estado del arte.

mhera bien, en cuanto al requisite sobre el NIVEL INVENTIVC ha
sefialadeo el Tribunal Anding de Justicia lo siguiente, en la

Sentencia de Interpretacidm del Proceso 123-IP-2007.

“Este requisita, previsto por ol articule 4 de la Decision 344, que
exige que la invencién tenga nivel inventivo, presupons que la
misma represente un salto cualitativo en relacion con la técnica
existente vy, ademas de no ser obvia para una persona del oficio
normalmente versada en la materia técnica, debe ser siempre €l
resultado de una actividad creativa del hombre”

Tal y come $& ha mencicnade ¢on antericridad, la invencidn
solicitada por mi representada en el expediente de la referencia
reivindica una compogicidén farmacfutica gque comprende GABOXADOL ¥y
ESCITALORRAM, conbinacién gue soluciona positivamente algunos de los
problemas asociados con los  antidepresivos actualmente en el
mercado, como por ejemplo con =l ESCITALOPRAM cuando se usa g0la;

este hecho evidencia un  galte  cualitative en relacidn con lo

existence en el estado de la téenica.

De este modo tenemog, en cuante a las anterloridades citadas
por =l opositor mas cercanas a la invencidn solicitada, tenemos gue
serian los deocumentes EPR 12546868 (D1}, ademés de la publicaciim
“Pharmacodynamic effects and pessible therapeuric uses of THIE, a
specific GABA-agonist”, (Efectos farmacodinédmicos y posibles uscs

terapéuticos de THIP, un agonista GABA especifice), Christensen AV
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et al, Pharm. Weekbl. Sci., 1%82, 22 Oct., vol 4, no 5, paginas 145-

153 (D2, a los cuales me referirgé a continuacidn:

Anilisis respecto al documentco DI:

Este documento revela el uso de un inhibidor de reabgorcidn de
serotonina en combinacién con unm  agonista  GABA-A alfa  2/3,
seleccionado entre gaboxadol, ganaxolona, fengabine, Z2-f{d-
metoxifenil) -2.5,6,7,8, 3-nexahidre-pirazolold,3-clecinolin-2-ona, 7-
cielobutil-6-{2-metil-2H-1,2,4-triazol-3-1ilmetoxi)-3-fenil-1,2,4-
triazol(d,3-bipiridazina, {3-Ffluoro-4-metilfenil)-N-1{1-[(2-
metilfenilimetil] -benzimidazol-2-i1} metil)-H-pentilcarboxamida ¥ 3-
faminomeril) -5-4cido metilhexancico. Sin embargo en este documento
no se revelan datos respecto a gue esta combinacidn sea efectiva y

macho menoa a gque el GABOXADOL produce efectos por si solo.

. hdicionalmente, se debe tener en cuenta gue para la fecha de
pricridad de la presente invencidén se conccia gue =1 GABOXADOL era
un agonista del receptor GABA-R ¥ mis especificamente uUn agonista
gelestive del raceptor GABAA extrasinaptico gue mostraba
selectividad funcional para receptores distintos a los receptores
que contenian az/a3, por lo gue la inclusidn de GABOXAROL en la
serie de compuestos mencicnados en el documento Ul serfa zonsiderada

por el tédcnico en la matceria coms errdned.
Problema a ser resuelto:

El problema a ser resuelto por la presente invencidn es

. proporcicnar un tratamiento nuevo ¥y mejorado para la depresidm. Una

de laa mejoras gque se desean €3 gue 1los estudios c¢linicos de
trastornos depresivos indican gque la falta de reapussta a los SSRI
(Inhibidores Selectivos de la Reaksorcidn de Serotonins, por sus
siglas en inglés) es significativa, hasta de un 30%. Otro factor que
es a menudo pasado por alto en el tratamiento‘gntidepr&sivo e el

cumplimiento, 1o cual tiene un profundo efecte en la motivacidn del
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paciente para continuar con la  farmacoterapia. En algunas
circunstancias, la falta de reapuesta a los S5RI puede estar ligada
al cumplimiento de la prescripecidn. Otra mejora deseada en un nuevo
tratamients antidepresivo &8 gue tenga un inicie rapido de accifm lo
que significa gque a1 paciente responderd al tratamiento en un
periods corto de tiempo. Otro problema a ger resuelto por la
presente invencidn es proporcicnar un tratamientc gue, comparado con
algunos compuestos antidepresivog, tieme un perfil mds benéfico de

efectos secundarios.

En la sgolicitud de gue trata el presente casc se pregsenta el
regultads de la adminigbracién de 2.5 nmg/kg de gaboxadol a ratas
gujetas a una prueba de estrés leve c¢rénico. Se considera que la
prueba de estrés leve corénico €8 wuna prueba pre-clinica del
potencial de un antidepresiveo wuy predecible, cuande no la mas

predecible.

A continuwacién  se  presentan datos de  otras pruebas de
GABONADDL en combinmacidn con ESCITALOPREM en pruebaz de estrés leve
moderads. Las pruebas gue congtituyen los fundamentos para estos
datos experimentales presentades fueron realizadas Etal como ze

describe 2n la presente golicitud.

Los .resultados de estas prucbas muestran un  sorprendente
efecto, el cual por consigulente ne ey obvio, de GABOEADOL en
combinacién con BSCITALODRAM en la prueba de estrés leve crdnico,
los cuwales son altamente indicativos de gue €l uso de GABOXKADOL en
combinacidn con ESCITALOPR2EM en el tratamiento de la depresidn puade
solucicnar algunos de los problemas asociadeos con los  actuales
tratamientos para la depresidn. En los resultadoa que se muestran a
continuacisn, unc de los antidepresivos més ampliamente recetados,
ESCITALOPRAM, 5e Foma tantc como prueba del modele, asi  como
pardmetro de log resultados obtenidos en el modelo con GABQXADOL en

combinacidén con ESCITATLOPERAM,

B
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Logs resultados demuestran (de acuerde con la Tabla 1 a
continuacidn) gue cuando a las ratas estresadas se les da GABOXADOL
en ceombinacidn con ESCITALCPRAM, un alte porcentaje de  ratas
experimentardn umna revergidn de su fenotips y se tornaran “normales”
en compararién com las ratas egtresadas a las gug se las ha dado una
dosis &ptima de ESCITALOBPRAM. Se puede concluir por cohaigulente gue
el GABOXADGL en combinarcién con ESCITALOPRAM en =1 modelo preclinico
puede tratar a un porcentaje mas grande de individuos afectados -
produciende més respuestas al tratamiento. Por consiguiente el
GABOYADOL en combinacidén con ESCITALOPRAM tileme el potenwcial de
rasolver el problema asociade <on la falta ds respuesta =2l

tratamiente con lne SSRI.

Tabla 1. Resultados de la prueba de estrés leve crdhico <on

GABOXADOL en combinacidn con BSCITALGPRAM y con ESCITALOPREM golo:

9 | Dosls Nivel de respuesta |
| Gaboxadol + escitalopram J 5+5&mglkg IP 69% {11/16)

Escitalopram ] 5 ma/kg IP 08% (8/16) |

e

Los datos experimentales anteriares demuestran Jue 1a
combinacidn de GABOXADOL con  ESCITALOPEAM  come 1o comprueba el
modele preclinico de estrds leve qrdnice para sl potencial de un
antidepresive puede tratar porcentajes mas grandes {una tasa Mas
alta de respuesta) gue el ESCITALOPRAM solo ¥y por lo tanto resuelve
2l problema de la falca de respuesta a los SSRI. ARdicionalmente, lo
anterior indira gue puede haber un  melor cumplimienco del
tratamiento con  GREOXADOL en combinacién  con ESCITALOPRAM  en

. gomparacidn con log SSRI actualments usados.
La 2olucidn al problama

k1l proporsionar una composicidn farmacéutica que comprende

GABOXADOCL y ESCITALOPRAM como ge especifica en las reivindicaciones
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modificadas de la presente  invencidn resuelve los  problemas

antericrmente descrites., No existe ningﬁn indicic an &l documento Dl

respecto a que el GABOXADOL en combinacién con ESCITALOPRAM peodria

ragclver los preoblemas anteriormente descritos, como tampoco  al

documentc D2 o ninguna de las refsrencias c¢itadazs por el opositar

proporciona indicic algune de que GABOXADOL 4n gonmbinacidn con

ESCITALOPRAM podria resclver el problema.

andlisig respecto al dogumente D2

Este documento revela una larga lista de indicaciones en donde
se sefiala gque GABOMADOL podria tener wvaler benéfico, uno de estes e3
para la depresién. El téenico en la materia al leer el documento D2
an la fecha de pricgridsd de la pressante invencidn estaria al tanto
que para la mayoria de las indicaciones mencionadas en el documento
D2 en donde se sefiala gue el SABOXADCL podria tener beneficicy, que
las pruebasz clinicas han demostrado gue el GABOXADOL de hecho no
tiene ningGn valer benéfico, esto con respectc por ejemplo a la
epilepsia (D3}, disquinesia tardia (D4}, enfermedad de Alzheimer
{D5} vy enfermedad de Huntimgden {D6}. Como prusba del hecho que
GABOXADGL Ha fallado en muchas de las enfermedades mencicnadas en el

documento P2, se presentan como prueba los siguiehtes documentos:

» D3: Petersen et al., 1983, Acta Neurcl S$Scandi., &7 :114-117,
“THIF: A aingle-blind conrolled trial in patients with
epilepsy” (Estudic centrolade de ciego sencillc en pacientes
con epilepaial.

¥ D4: Korsgaard et al., 192, Arch Gen Psychiztry, 3% :1017-1021,
“The effect of tetrahvdroiscxazolopyridinocl (THIP} in Tardive
Diskinesia* (El efecto de tetrahydroisoxasoleopiridingl (THIP)
en Digguinesgia Tardia).

% D5: Mohr er al., 1986, Clinical Neuropharmasoleogy, 2(3):25-63,
“3ABA-Agonist therapy for Amzheimer's disease”. (Terapia ds

Agonista GABA para la enfermedad de alzaheimer).

.
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» D6: Foster et al,, 1983, Neurology, 33 :637-639, “THIP
treatment of Humntingdon's disesse” {Tratamiento con THIP de la

enfermedad de Huntingdeon).

Ercblema & sor resuelko

El problema a ser resuelte por la presente invencidn respecto
2]l documento D2 es el mismo gue cumando del documento D1 &3 la
antericridad m&s cercana; por consiguiente resultan aplicables a
2sre reaspecto, las miomas congideraciones analizadas respecto al

Dacumento D1 en mencoidn,

La solucién al problama

al proporcionar una composicidn farmacfutica gue comprendse
GABOXADOL v ESCITALOPREM como se especifica en las reilvindicacicnes
modificadas, la presante invencién resualve los problemas

antericrmente descrites. No hay indicio algunc en el documento D2

raspecto & gue el GARDIADOL en combinacidn cen sl ESCITALOPRAM pueda

resolver los problemas mencionados antericormentea.

Bor &1 contrario se considera que el téenico verszado en la
materia despugs de leer el documente D2 habria estado renuente a
tener en cuenta la proposicién de gque el GABOXADOL podria Cener
valor benéficoc dado que la perscna versada en el arte conoceria gue
el GABOXADOL habia fallade en muchas de las ceras indicaciones del
documente D2 sefialands gue el GABOXADOL podria tener efectos

hen&éficos.

gin ewbargo, alin si se deja esto de lado, no exisre indicie
algune en =l documento D2 que cuando el GABOXAODOL se combina con &l
ESCITALOPRAM de acuerde c¢on  la  presente invencidno, Ccomo Se
eapecifica en las reivindicaciocnes modificadas, sgesrfa pogible

resolver el problema gue scluciona la presente invencidmn.
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Es mas, ni el documente D1 nil ninguna de las otras

referencias ¢itadas por ) opogitor, proporcicnan tal indicio.

En resumen, el técnico versado en la materia al enfrentar el
anterior problema y despuds de leer el documenco D1 y/o el documento
D2 o cualguiera de lag otras referencias c¢itadas por el opositor -
ne llegaria a la presente invencién come s= especifica en lasg

reivindicaciones modificadas.

Finalmente, en cuankto a la anterioridad citada por el cpositor
dencro de la prorroga scolicitada, esto es, la patente americana US
4,278,678 pukrlicada el 14 de julie de 1951, me  permito
regpetucgamente llamar la atencidn del Despacho sobre =1 heche que
la misma no podri ser congiderada come fundamente de la oposicidn
presentada, de conformidad c¢on lo previsto en el parrafo 2 del
articule 42 de la Decisidn 486 de la Comisidn de 1la Comunidad

andina, segin el cual:

“A solicitud de parte, la oficina nacional competenta otorgarg, por
una sola vez, un plazo adicional de sesenta dias para sustentar la
oposicion.” -e21 subrayado e8 mic-

Come se advierte claramente de acuerdo <¢on esta dispogicidn,
es evidente gues no @s pogible presentar a <onsideracién hechos
nueyos dentro del términe d= la prérroua solicitada, pues esta solo

procede para efectos de sustentar la oposicidmn.

Por tanto, solicito a este Despacho no  oonsiderar la
anterioridad en mencitn come fundamente de la opozicidn formulada a
nompre de la sogiedad LABORATORIO FRANECD COLOMEIANG LAFRANCOL 5.5,
la cual, si en gracia de discusién fuera tenida en cusnta por este
Despacho, es de considerar en todo caso gue no  constituiria
fundamento vilido para impedir la patentabilidad de la invencidn de
mi representada,., por los mismos hAechos a gue he tenido oportunidad

de referirme conl anterioridad.
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En efecte, la patsnte americana US 4,278,676 no revela 1la
misma Combinacidén gue reiwvindica la invencién solicitada en el
presgnte gsunto, gue reprasenta un salto cualitative en relacién com
el tratamientoc de la depresién.

En consesguencia, vy 3siende come se ha demostrade gque 1a
invencidn de mi representada es =l resultado un procesa  de
experimencacion, de tal manera gque ne ge habria derivads de manera
cbvia ni evidente del estado de la técnica por parte de una peracna
del oficic normalmente versads en la materia, ¥y al presentar un
salto cualitabtive frepte a lo existente en el estade del arte, se
tiens gue la miama fumple el regquisite de NIVEL INVENTIVG, contraric

a8 Lo afirmade por el oppesitor en su egcrito.

En consecuencia, de conformidad con todos los antericores
hechos se demuestra come es gue si procede otonrgar el privilegio de
. patente a la invencién aclicitada por wmi representada en este
asunta, ya dque cumple con los presupuestos exigides para 21 efecto
por el articulo 14 de la Decisidn 486 de la Comisidn de la Comunidad
andina, toda vez dgue ase trata de una invencidn de productc due goza
de loa  requisitos de NOVELAD, NIVEL INVEWNTIVO v APLICACION
INDUSTRIAL,

Finalmente, en relacién con log alegatos del opegitor en
cuanto a solicitar la aplicacién de lo dispuesto en el articule 20
literal 4) de la Dercizifn 486, me permitoc manifestar gue las
reivindicaciones de método han side  eliminadas del capitule
reivindieatoris que Se presenta a consideracidn de este Despacho con
. el presente memorial, de tal mwanera gue el misme no  resulta

aplicable al presente casce por haber sido superada la chijecién,
Vi, PETICHONES

Por log anteriorss hechos, soligito respetucgamete az e&te

Deapacho proceder a:
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6.1. Declarar infundada la oposicién presentada por la sociedad
LAEQRATORIO FRAMCO COLOMBILAMNO LAFRANCOL S.A.

6.2. Otorgar el privilegio de patente parz la invencidn denominada
GABOMADOCL PARA EL TEATAMIENTD DE LA DEPRESION Y OQTROS
TRASTORNOS AFECTIVOS a nombre de mi representada, la sfociedad
H. LUNDBECK A/S., que ge tramita en el expediente de la

referencia.

Atentamente manifiesto a este Despacho gue, de conformidad con
13 previsro en el articulo 38 de la Decisicn 468¢ de 1a Comigidn de
la Cominidad Andina, mi representada se reserva el derecho a

pregutar salicitudes divisionales de la presente invencién.

VIl. PRUEBAS

Comedidamente solicito se tengan como pruebas en este asunto,
todas v cade unce de les documentos gus cobran en el expedients de la

referensia, vy adicionalmente las siguientes publicacicnes:

7.1. Petersen et al., 1583, Acta Neurcl Scandi., &7 :114-117,
“THIP: A osingle-blind conrolled trial in patients with epilepsy”

{Estudic controlado de ciego sencillo en pacientes con epllepsial.

T2, Korsgaard et al., 19282, Arch Gen Psychiatry, 3% :1017-1021,
*The effect of tetrahydroisoxazolopyridinel (THIP) in Tardive
Diskinesia* (El efecto de tetrahydroisoxasclopiridinol (THIF! en

Disgquinesia Tardia).

7.3. Mohr et al., 1%B86, Clinical Neurcpharmacology, 913):25-63,
“OARA-Agonist therapy for Amzheimer's disease”. (Terapia de Agonista

GABA para la enfermedad de Alzaheimer).
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7.4. Foater et al., 1%B3, HNeurclogy, 33 :637-833, “THIP treatment

of Huntingdon's disease” {Tratamiente con THIP de la enfermedad de

Huntringdon) .
Vill. ANEXOS
Pregente junte con este wemorial los giguientes documentos:

2.1, Formulario de modificaciones debidamente diligenciade, por el
cual #e presenta un nuevo capitulo reivindicatorio con un total de

19 reivindicaciones,

g.2. Fotocopia simple de la publicacidn “THIFP: A single-blind
conrolled trial in patients with epilepsy” (Estudio conctrolade de

ciego sencille en pacientes con epilepsial.

B.2. Fotocopia @ =sinmple de la publicacidn "The effect of
tetrahvdroisexazolopyridinol {THIPY in Tardive Diskineaia® {El
efecto  de tetrahydroisoxasclopiridinol  (THIP) en  Disquinesia
Tardia) .

8.4, Fotocopia simple de la publicacidén “GABA-Agonist therapy for
Amzheimer's disease”. (Terapia de Agenista GARBA para la enfermedad

de Alzaheimer).

. §.5. Fotocopia aimple de la publicacidén *THIF treatment of
Huntingdon's disease” {Tratamientc con THIP de la enferwedad de

Huntingdon) .
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virua recpverad fivm tinsue culbures of humen sdanoidg.

Pro: oe Exp Biol Med 1956;82:418-%4,

16. Acuta Conditlons: Incidence and assoelated disabllity, United
Etaies, July 1977 June 1978, Hyattaeifle, MO, US Do
parimant of Health, Bducstivn, and Walfars, Public Haalth

A0y ﬁg&

Sarvice, Mational Center for Health Statistict. DHEW nub-
Tication Mo, (PHE) 79.1550; sacles 10, No. 132, 197%:14 39

17. Canters for Disthge Contrel, Mationel survay of publle pe-
tittodes towende A New JarpeyTE influsnzs werination,
Repcrt no. 6, Januery 1477

THIP treatment of
Huntington’'s disease

Avficle abgtract—We svaluated the therapentic eﬁmcy of gamma

aminghutyric acld (GABA) system stimulstlon in four patients with
¢lasical Funtington's dissase and one with the kyfiskinetic-righ form.
Qrally edministered THIE (45,6, 7-tatrahyd-oisoxazolo-[5.4, ¢} pyridin-
3.0]), a movel GABA recepter aponist, failed to improve motor or cogmitive
funetion during 8 2-weak trial. At maxitnum levels, THIP mimicked
ancther putative GASA agoniat, museimol, in causing uneteadiness of
guit, diminished attent'on to seneory sHimuli, and sommnolence. These

. @ffects guggast that central GARA pystems participate in the regulation
: of sorme human snd behaviaral Mnetions. 73F sontent of homovaniilie

acid, & major metabolite of dopamine, incraased during high-dess THIP
therapy, suggesting thet augmentation of depaminergle function may
have rontributed ko the drug's iael of efficacy.

NEUROLOGY (Cleveland) 1983:33:697-9

Narman L. Foeter, Thomas N. Chase, Alossandry Denaro, Thesdore A, Hare,

and Caral A, Tamminga

The bagal ganglia content of gamma sming-
butyric acid (GABA} is reduced in patients with
Huntingion's disease,! Striatal application of drugs
that antagonize GABA ecan induce involontsyy
mavements,? and pharmecologic agents that stim.-
ulate GABA-mediated synaptic function tond to
suppress naturelly occurring or drug-induced hy-
perkinetic disorders.? Although previous attempts
te treat Fluntington's diszass with drugs tkat en.
hanca central GARA aciivity have been unsue-
ceasful, tha recent develipment of THIP (4,5,6,7-
tetrahrdroisoxazala-(8, 4 cipyridin-3-oll provided
an eppartunity ¢ test the therapeutic efficacy of
a ralatively more spocific and prezumably less toxic

GABA analag.

Patieats and msthods. Five patients (two man
ang three women aged 26 to 59 years) with Hunt-
ington's disease gave informed consent. Four had
the elagical form with choren and domontia (one
mild, one modarate, and twe savere); the fith had
dementia with mild rigidity and tremor (hypoki-
netic-rigid form). All had a family history of Hunt-
ington's disaase and OT evidancs of caudate atro-
phy. There was no avidence of pther significant
illness, and nome of the suhjects received other
medicationg during this clinical trial. Two petients
wio hod been faking phenothiazines were drug-

/

free for 2 weeks before entering the study.

A dooble-blind crossover design was used with
initial and terminal placebe phases of random
length, Each patient recsived four identicel ¢ap-
sules containing either THIP 4r an inert plagahe
(gupplied by H. Lundback and Co., Copentagen,
Denmark) four times daily for 30 days, THIP was
begun at a dally dose of 15 mg, and was gradually
ingreasxi to & maximum of 87 to 120 mg The
duration of placebo averaged 10 days, and that of
active drog therapy 14 days.

Malker gnd behgvisral functisn was asseaced pe.
ripdically at the hedside by one or more blinded
ohzervers. One hour after the first morning THIP
dase, axtrapyramidal ot etion wag evaluated, using
the Abnermal Inveluntary Movement Scale (ATMS)
end the modified Columbia rating seale.*# Video-
taped records provided a subseguent opporiunity
to validate these retings, Memory weos evaloated
by m woird-learning test consisting of an eight-
noun list recited in five trials; a different st of
words was given in esch assessment. Regetion time
was measured by the time necessary to depress a
telegraph key after an auditory cue. The Brief
Paychiatrie Rating Scale (BPRS) was used io
evaluatz behavicral changes.

CBF was obtained by lumbar puncture before
bramiiient wus nitiated wnd sgaioe s e kighast

Hay IgS NEURSLGGY 33 837
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tolerated dose of THIP. The timing of the CSF
examination was wrknown to the blinded cbheervers.
Fluid was collected on ice; 1-m! aliquota of the
firat 13 m] wera frozen at 70 *F within 1 hour for
later analyeiz. GABA was assayed, using &n ion-
exchange fluorometric techniqua, after being da.
Proteinized by adding 1/3 volume of 20% aqueous
sulipsalicylic acid.® Homovanillic geid (HVA}L a
metabolite of depamine, wag determined by high-
performance liguid chromatography with an elac-
trochemical detector.s

Begults. There was no clinically significant im-
Provement in abnormal invaluntary movements
during THIP treatment. Although ATMS seores
indicated that chorea waa sornewhat reducsd in
aaveral patients at moderate THIP dose levels, for
the group as a whole this change failed to reach
statistical signifieance (table 1), Parkinsonian signs
remained unchanged by tha Colunibia rating scale
in the rigid patient. Behavioral testing revealed
ne conpistent alteration at less than maximat doses
in word learning (5.2 + 0.6 words recalled on pla-
cebo and 5.2 = 0.4 during treatment), reaction
time (0.416 + 0.09 msec versus 0.401 = 0.04), or

Tahble 1. Effect of THIP on ATMS* score

s &0 mg per %
ne. Placaby day improvemant
1 10 B 20
2 33 2 3
3 34 a0 12
4 21 21 0
L3 8 ] 17

Mean + SEM Bl 2 67 19 x E5 10 = 3.9

* The Aboetmn] Inveluobany Movoment Scule 1AIMS) was used
o madsts kvibor functiomn-

Le—

Table 2. Effect of THIP an CSF GABA and HYVA

BFRS scores (28 = 1.7 versus 8¢ = 3.6

The GABA content of plasma (231 £ 3 pmet
per milliliter before and 224 * 21 during treat-
ment! or CSF (table 2) showed no significant
change, but C8F HVA increased by an average of
26% {p < 0.0B).

At maximum THIP doges (50 to 120 mg per day),
gl] patients evidanced temporery unsteadiness of
pait, end four of five had som? worsening of in-
voluntary movements. In addition, there was a
transitory alteration in conaciowaness in every pa-
tient, All manifested periods of mild somnolence.
and during alert periods all developed a dissociative
stete with slow responses to external stimyli, Am-
nesin for events during the dissociative Blate was
common. One individual aleo reported hypnogogic
hallucinations. Vital signg and routine teata of
renal, hepatic, 8nd hematologic function remained
within normal limita.

Discussion. Attempts to pravide aymptematic re-
tief to patients with Huntington's disease through
pharmacslogic Btimulation of the GABA gystam
have proved dieappointing. An initial report of 2
responss to isoniazid, which inhibits GARA deg-
radativn by GABA traasaminase (FABA-TY, was
not confirmed by contrelled investigationsi®-'%
(ther inhibitors of GABA-T, ineluding gamma-
vinyl GABAY and aminpoxyacetic acid,'* have
also been ineffective. Similarly, GABA agonists
such 83 imidazole-4-acetic acid'® and muscimel'
have lacked therapeutic activity or induced =ig-
nificant texicity. Finally, THIP slsa failed to provide
clinienl jmprovernent during cur brief study. al-
though effects of long-terr treatment must await
gther trials,

THIP was zelected bacanse of several potentialiy
favorable phearmacekinetic and pharmegelogic
propertivs, THIF is completely absarbed when given
orally, crospes the blood-brain barrier more com-
pletely than muacimeol, and is primarily excreted
unchanged ** Moreover, the binding character-

[

*r = Q08 Liest for palced duta,

GABA HYA

P Bassaline Treatment Enseline Troatment %

na. (pmoliml} (pmoliml) Inerenae (ngiml) (egimi) Inoreasa

2 103 13z g 18 21 17

3 184 193 21 12 18 0

4 111 135 i 18 g1 17

5 113 I 3l i) ig
Meen = SEM 122 = 13 148 = 1B 15 z 8.9 20 = 4.0 24 o+ 41 I x g*

Traaimen) valuse sbtninad M & demewge dallp THIE dost of 106 nig

838 MEVBROLOGY %2 Moy 1902



ictics of THIF differ from thgse of muscimel or
other GABA agoniste currently availgble for
a'_udyrll.ﬂ

The motor and behavioral changes during THIP
therapy suggest that the drug is capable of pan-
etrating the human brain. Moreover, some of the
transiant effects induced by high doses of THIP
resembled those observed with ansther potent
GABA sgonist, muscimel %9123 Thege effacts in-
chuded unstendiness and an alterad a:ate of con-
stiousnees characterized by 2 peculiar jnatten-
tiveneas to externg] stimuli or by somnolence,
wuggesting that GABA-sontaining mearonal sys-
tema may contribuie te the regulatisn of some
human psychomotor functions,

It is notable that the highast valoes of HVA
seen amgng our patients were fhund in the person
with hypolineticrigid featires. Sp fr, no con-
sistent differende in HVA consentration has been
decumented in thiz ag compared with the more
typical form of Huptlnglon's dikeage.

Although examingd only in fout patients, the
fnding of increased CSF HVA lavels may indicate
thet THIP augmenty central dopaminergic fune:
tien. In pats, THIP eleveted striatal and Hmbic
HVA concentrations and nigral and ventral teg:
meantal dopamine neuron fAring rates®¥ Since
drugs that potentiate dopamine.mediated synaptic
tranzmigsion cheracteristically aggravate chorea,
the lack of effectiveness of THIP in Huntington's
disease may be attriduted to direct or indirect ac-
tions an the dopamine svaiem. Whether this or
some nther possibility, such as a Joss of GABA
racepiors or the multiplicity of fransmitter systerns
that degenerata, acoounts for the inabil'ty of THIP
to ameliorate sympioms of Huntington's disease
remains to be determined.

From the Erparimantal Tharapeutics Branch \Drs, Faater, Chase, Dengrs
und Tammingyl, Metbona! Iontbute of Hearelagical and Commpn fegtive
Dlneedwrs and Siroke, Bathyde, ME, and the mant of Phar-
;‘I:mlui‘,_v Dy, Mace', Thomas affaron Medjca] Scheai, Fhiladalphia,
Accepted for pyblication Auguet 17, 1982,

Addpsem cor rdenioe And Yapint Tequesta ty Dy, Featat, Experimantal
Thetapratics Branch, Nationeh Institute of Naurglogical and Come
municative Digatders and Strokq, Pethasda, KD 2peob,
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THIP: A single-blind controlled trial

in patients with epilepsy

Herrik Fnsh Palaien, inge Jansan shd
Mogatts [em

Linlwersity Clinlc of Naurlogy,

Fyidloss Haspital, Coperhages, (han ma i

ABSTRACT ~ In on early phase? vugy, THIP (4,557 tepaipdraleny-
zolol Achpreidin-Lol) wos inveligee] in A sitgle blind ontrotled triel -

wompritiong & pumatientd suffering from spilspey -
THIP wa added'to the

elheamilant ymjcpleptic roaumem whh incoees-

ing doses (If to 130 mgrdnyf Gaped o thernpeutic pifeet or sidzcffyrts. The
blood izvely of concomitant tharapy were kept cumsont,

Mo signifeant ditfersost was esinbliched betwittn the number of setrures
during breament with maximpl deses of THIP s placeba. A'trend was
observed for Inwer sekzute frequency during.a perod or sbmaxicn! dese of

THIE.

Acsapied for pidlizedon Movembor ¥, 82

Since the dacovery of gamma-sminobutytia
acd (GABA), there has baen increasing
evidence tp indivgle that iz-is & major in-
Iibitary mransmitter in many ateas of the
brein (), Emdficoe wvidence saggeaty ofs-
turbaneets in GABA peutotransmission in
epilepsy. The concentration of GABRA in
1 cereboogping Juid of medicazed spi-
leptic patients is lower then normal (2).
GABA antagonists such 8t bicheulins pnd
pierotexin can induce sabrures in cxpent.
mental anenals (3). lo seure prfients, a
diffuse low concentration of GABA in cete-
bral cartex hes becn abserved (4}, Similarly
it has Been shown that valpreate, i ef
fective eniicpileprc drup, inaeares the
carebral GABA content in animals (5}, al-

though the doses usetl skeseded the usual
clinical doses (6).

THIP (456, TaamabhyirosoxaralolS. d-0)
pyridin-3.cl) is & compound with a selecilve
acticn on GABA receptars, At Iow doses it
is active 3 af antisonvukant against bicu-
culiipe- and metrazal-nduced convulsione,
and sugiogecis setrures 1 mEoo, and ar
higher doses it anagonizes the chect of
sirychnine and pleroteitivin, THIP s, how-
ever, Mprrive 2gaing Bickellipe-lethality or
elentrochack seicires (7).

The #im of thiz ptacebt-controlled singls-
biind sody was o mwestigate whather
THIF has Rt apuepilepiic affect and 1o
avaluats possbls sidu-efiocts,
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Materlal and methgds

9 vutpaticts {4 female, § mak) everaye age
41 years (mnge 20-5Y yeurs) were incjuded
in the study. 4 suffered frtom primary gener-
glized seimmey, 5 from partin] sclzurss with
secondicy peheralization, The averzge dor

athon of the pllepsy way 23 vears (range:

4-51 yonrz) Al patienty conttnoed their
entapilepric drug therapy. B patients were
itested with poo, 1 nith galy one drug. B
were 1teated with carbamezeping, 7 with
valproate, L with primidose and 1 with
phenytain. The blood levels of concomitant
treatment wore kept fonslpnt durdiy e
irial.
Only patients with 4 seizurcs par mosth or
Mo werd included. Exgluded from ,the
study were paticoms ueder 17 and abové 70
years of age, pregnant women and patients
sutfering from othet somatic dissaces. .

The study was designed as a placebocon-
olad single-blind  trial running for 26
weeky, During the fiest 2 weeks, o patlents
wate treated with pleccbe, Thercaller ireat-
megt with THIP, 5 mg, 3 dmes e day, was
injtiated, The dose wae tiven Inereased evary
stoond week with the dows admintetersd 3
times o day A3 follows: 10 mg, 15, mg, 20
oz, 23 mg, 3) mg, 35 mg, end 40 mg. The
fixing of the Anst was based om thempeitis
affect or eldeeffeots. Whess satisfactory

_thempoutic eMaecl was regigtrated, the doss

was kept conslapt for at wast 1 month. The
PaLliEnls Weis scon every 2 weeks: seloures a5
well as side-elfects were moopded. The feiter
included womor, sedation, ataxia, hypa-
tonke, dizziness, myoclonic jerks, immomnia,
Toss of appatite, changed taste and prapitys.
Hemaglabin valoe, net and white Slood
call count, Dspurxic aminotrenalerass, al
kaiine phospharasss, biliabine, creatipine,
blood sugar and pissma Jevels of concomi-
mat drug Feament wer also Aelermined
ilweekly.

e
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fesults

The resuits are shown I Fiw. [ The fre-
quency of setzures duriog the placebo perod
wiy compdred with the overmge Trequency
during a 14-day poiod on manimsl THIP
dike (30120 myry, No sigoiffcwd Sifsrencc
way found betwesn the placebo period and
the perlod on raximal THIP doae {7 = .54
(Wrlooxen}).

Yehan the Fequency of aefzurey doring 1he
placebo period was eompured with o Zoweirk
pevicd in which the patisnt hod the loxest
number of seigurss, thers seomed W be o
tendency towards fewer sazures during this
period on submaximal duse of THlf (2075
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Fig. 7. The toly] aunber of scizurcs in the lndi-

vidya! patiants on maximal dose coempered with
e plaeebo perigd.

++3 LUNIBECE



Akt 17187 Taw AR TC1049n TNTLR

1% H. B PETERSEN ET AL

nle
s w

WM ET AL.

d e
=

£iz. &, The toml number of sefmres iy the Ind)-
vidual patients oo bmexdmal dor compared
with The placebo period,
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Siclo-alfacts oo maximal toberated dose of THIP

¥ MNymbar o
it s Padents

Tremor
Sadgilon
Aulmrky
HErpotors) with
endeney T T
Diaznes
Mymcignio jerki
Inommin
Loa of appetie
CThanged toste
Frurion

LR R R R Y B

—— =T

=+ LINDBECEK

mg} {Fig. 2). However, this difference was
not statistically significant either (P = 0.0R)
{Wilcoxan)).

The side-2ltols ware roiztively frequant
(Table 1) and prevapted &l the parients
txcept for 2 from roaching the maxtmal
dege of 120 mg dally. Howevpr, advarss
TRaCHORS wate [ew and idfignificant when
tha paticnts Were on the subiteylmg] dese,
which gave 2 tendency for seizure res
duction,

1 patient bid 10 be withdrawn from the
trinl after LB weeks of treptriemt hecause of
hypertension which war found to be with-
out Telation to the present inveatigaton.

Biscussion

The present study was vpablt 10 discover
any significent antiepilcpte effect on THIP
when uged In maximal tolerated doges,
Thers was, however, & non-significant trend
toward a reduction io selrure Frequency
during 2 period on submaximal dose when
comparing a,f selected 2.week perod with
the: placeba perind,

Tha side-effecty were relatively Fequen
and praveoted all patienty, except for 2
from reaching Moximal dose. However, few
advergs reactions were reconfed when the
Patients were ireated wirk the lowest dose,
which gave & tendency fof seizure e
duction. Alkough the concept of 2 GABA-
madiatcd mechuniym of actlon of antiepis
ferdic drugy Jegims atizactive, Many aspeels
remaln contifdistory or wnsehed. For ox-
ampls goma GABA sgonists Uke muscimot
any THIP have Deen shown 90 poskess con-
vilsunt proparties when tested in primates,
although hey have shown amicomvulsame
effects in rodent screening rasis (B). Sbnj-
larly we were unibie fo verdfy the supposed
anfiepileptic #fect of Progabite, another
GABA sgonisl. jn a randomizcd double-
blind cross-over trial in potients with pargal
comiplex setzures, although this compound
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in several animal modals has shown merked
sctivity in inhibiting both chamically amd
clectrically \nducad defties (F).

The dliuse activation of GABA recspiors
by GABA egoaists may be unghy dogical
and nat ncoessarily associated with an onti-
cpileptic cifect in man, s this diffuse agriv-
ativn mey inbikt the GABA wsynthesis
through 2 fesdback mochanism.

Howcver, g Tecent single-bling study of
germu-vinyGABA, 2 catalytic Imovarsible
inhibitor of GARS tracgaminase which is
chiefly respongible for the GABA meln-
bolism showed that thit compound hed a
metked antiepilaptic sfféct m pakionts {10).
These recent findings await forihar verfica-
ton ig dovuble-blind controlled izials,
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The Effect of Tetrahydroisoxazolcpyridinol
(THIP) in Tardive Dyskinesia

A New y-Aminobutyric Acid Agonist

S#cen Korageard, MD; Daniel B. Casey, MI; Jas Gerinch, MI:;
(= Hatmar, MD; Bjgrn Kaldan, MO; Leit B, Mikkelsen, MD

¥ “~Amingbutyrk; ucld {GABA} agontsls hava besn Proposed
for the trestmant of tardive dyskinesiz, but thelr therapeullc

‘potentlyl hea been (Imited by side atfacts end toxlelly. To

sluctdaty further the rola of GABA In neurolaptic-nduced dyski-
asnlis, wa avaluated telrahydroisox ez olopyriding [THIPY, B naw,
trEs boxis GABK anghng s GABA recapbor agoniel, in Both &
desa-inding fsTngle-dosa} fiot study with five pdliants and »
ionged [fourweekl placeboconiralled siudy wih 13 ppllents.
The pittanin wara videctaped during & staodardlaed sxaming-
tian; tardive dyskinesla, parkintoninn symptames, and aya-blink-
Ing rales wers rated blindly 204 randomiy. Tha maximyl shork
{erm doap of THIF was 10 to 25 mg, whériazs In tha longer-Larm
atudy lha highast duily doss rangad From 20 1o 120 ma. Tardive
dyskinesia was unchangsd during THIE ireatment, Sul prooxbal-
lrg pavkimsanhom Mcressed flonificantly & wie-DRnking rates
deareisad. Payohistria symplomm whowed no significant
chengea, mithough tenaton mnd deprassign lassendd, Side
elfucit Included sadation, cnlusion, dizziness, vomiting, and
myaciinic jerks. Althaugh THIP [ not an allagtive new braatmant
far tardis dyskineeia, mora spacillc GABA agonists xhauld b
ovaludind in futura studies of this syndroms,

{Arct Ger Perchiztry 103299: 1017-1021)

4

Tardive dyekineaie Ia a hyperkinetle movernent dizorder
cheracterized by abnormal inveluntary orofacial
movaments and may iocluds hyperkinesias jo lmbg and
trunk. [t oceurs durng or at the cessation of prolonged
neurelaptic treatimant and may ba irreversible The axact
pathogenesis of the syndroma ie ati)] voknown, but dopa-
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mirergic hypersensitivity end a disturbed balanes between
the depeminergic and cholinergic systems hava been pro-
posed t¢ ba primarily invelved™ The discovery of a
y-aminabutyric aeid {GABA)-mediated feedback system
batwean striatal cholinergic and nigrat dopaminersie neu-
rons' amd demonetratin of GABA-dopaniine Hiterae
tions*" sugeest that a complete understanding of move-
mert disorders may includs a rele for QABA in tardive
dyekinesia,

Cinical trials in tardive dyskinesia with agents thaught
to incresee GGABA actlvity in the brain have produced
conflieting resolts, Muscimol suppressed tardive dysldne-
sin, but produced undesireble side effectsV y-Acetylenic
CABA had modest antihyperkinetic and parkinsonjam-
aggravating eifects, wspecizlly fa patients recaiving potent
antidopeininergic neuroleptic treatment. Valproate sodi-
um, whith mey increpse brain GABA by inhibitton of
GABA transaminase, ! reduced tardive dyskinesia in the
initiel report.” but subssquent evaluations noted only
modzst improvement™* or no effect.” Baclofen, & struetur-
al analog of GABA, with unclear effects on CABA macha-
nisme,™ has produced divergent affects in tardive dyskinse-
sia, rorying from Improvemant™ to no elfect, ¥ and this
trearnent aften predeced sids affects of sadation, confp-
gion, 8nd [nereased parkinsenismt In summnary, the car-
rently available druge affeeting GABA have been elther
toe nonspeelfle or too bexic for elinical wsa,

Tetrahydroisoxazolopyridinel (THIP: 456 T-tetrphy-
drofsoxaznle [5,4-¢]-pyridin-2-00), & rigid bivyelic iscaazoda
derivetive of GABA, is a new direct GABA receptor
agrrlath® £hot iz less tovie than moscimal. [t penetrates
the blosd-brain barrier readily and is approdmately one
third :5 potapt B3 Wussmol Bffer gyatemnic administra-
tion "

Apgninst this background, it was important to investigate
the effecta of THIP in ta-dive dyskiresia and neurcleptic-
induced parkinsoniam, Inadditinn, eye-blinking retes wera
saaeaped, he disturbances in eye biinking have been asgoci-
ated with dopaminergic functions and varicus dyskine-
pias®™ and may be influenmned by GABA diugs

“Tardive Dyshingaa—Fomguard et ol 1017
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BUBJECTS AND KETHODS
Siilnlecie

Foarteen paychiatric inpationta with tardive dyskineafs, ell
plvmfoally haalthy, gave informed cengent to pattlelpats jn this
placeba-contrelled belal. Bince thia wes the firat clinfeal teial with
THIP, five patients (Mo 3, & 11, 128, and 14} werw ineloded In a
preliminary doss-finding single-done study, wherdus 18 (Four of
whom wers involved 1n the aingle-dase study) took park [y the
following longer-term study, Thay 31l met the following criteris
{1} neureleptic treptment for mare than fwo yegrs; (2} sble
tardive dysicnes(n for af fenst six moothy wid (8} cnchsnged
nourolepus o ankcholinergic treatmeant daring the Tast thres
monthe, Patient dyta aes tresanted im Tabla L

Wedlealjionn

Madieation, 1f apy, taken at the segitming of the studr was
coutlaued duting the entirs evaluation, Doring the single-doss
atudy, the parients reselved placeko and THIF in identical eap-
aules, atarting with placsbs fallowed by THIP. The iritinl doe of 6
n':ﬁ wis Insrersed by § mg per test day o & maximem of 25 mp
unlaas alde afacts poourred, Althoogh the ellminatien half.fifs iz

MHMA  Adnh Gan Peyohlety—Ve 39, BepL {62

humgns 18 estimated to be less than two houra,* the sing'e doses
wery gidmitistersd twiee weekly to avold aceamulation.

In the levoee-tarm study, patients @ throogh 13 fellowad a
achedule of che week of placebs three times a day, and four weeks
of THIF, bayluning with 5 mg thres times & day, Increasing swite
woekly by 5 mg three timad ¢ dey bo ¢ mraximom of 120 me/day or
untll distorking sida efects appeared. After the THIP doge wan
gradunlly reduced over w period of ona week, placebe was givan for
fve waeks, When side effects developed, the dosa was reduced ta
the Farmer |aval.

Evaluatiane

Tardive dyskinesin, parklneoniza syoiptaon, sl eye-blinking
rates were valunted from yideobapes prepared before ind 1, 2
and 4 heurasller the single dosew. During tha longer-term afudy,
vidho remordings wers made waekly ok the same time sach day. The
standardized recording pesgions of approximately five minotss
durgtion Induded sitting, standing, watkiog, distraction by con-
varaation, and performing volendary movemants of pooufreted
mugcle grocps such ma writing. The raving scals for tardive
dyskinesin tncluded eyalustions of sight body regiops: jaw, tongue,
Hpa, faok, hezd, brunk, a0d apper and lawer extremitisg peored
from 4 10 § {nb=snk bo fsvere), wheredy the rating seale fic

Tardve Dyskinasid—Korsgmrd o of
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Tabh 2.—Totel Scorea (Maan & SEM) of Tardhe Dyskinealz, Barkinaonism, and Eve Bhnking Rates i+ Singla-Dosa Sludy (N = 5)
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ratis from each vlden t‘tmr\ding and the BPRS gpares frﬂm

Trdarviawn wure analyzed by Wiltoxons test for pained Jiffac-
é‘ 15 ences.
‘E‘. &0 RESULTE
s In the singe-dose ti ol two patients {No.  and 14) were
& 0 treated with doges up to 15 mp:; one patient (Ne, 8).up to 20

Weoks

EMtcd ol [ncredking dosss af tetrkhrdroisozezctopyridingl (THIPY pn
mann scores. Brackals indiata SEM: #alerlsks, P < 06 cerpared
with prelramimint socres; double asterhk, P <.08 campanid wilh
acarm at hlghsdl THIF doas.

parkinsonism consisted of aight iteme: fasial axpragsion, beadyki-
negis, tremels postnre, aTm ewing, geit, rigidity, and salvation,
scored from @ to 8 (absant to gavere)t Eye-blinking rates wers
deturmined for 15-9 epochs during the standardized examirations.
The videotapes ware randoply semenced and acored bindly hy
oné rater exptt] aioed i avaluating movament disorders. Payehi-
aithe symptettid wers rated wogkly under single-blind corditions
by means of the Brief Peyehiatrle Bating Scale (BPRS)Y Shde
effecls wore registecad whanever they goopered. Blosd pressurg
and pulas rase ey mensnred every secund duy. Extensive labory-
tory tests, including hematologie. hepatologle, and nephralogie
Eunctions, electrolyts values, and ECGa, wera porformed weskly
during both she siagle-dose sad denger-tarz: trisly, Elactoocncen)-
alograms were recorded in the Ioilial placebs perigd aod 2t the
highest TBIF dose in the longer-term atudy.

SBeavan far tardiva Aynkinaiio, prrkingoniem, angd agr-blinking

Arch Qen Paychlatry-=Yol 84, Sapt 1882

mg and twe patienta (Moo 11 ped 13} up te 25 mg. The
geores for tardive dyckinesia, parkinsonlam, snd &e-
blinking rates at placebn, 10 mg, and tha highes: doss of
THIP are shown in Table 2 Although thers waz a trend
towsrd a decrease in tardive dyakinesin seoves, wizh 10 my
two hours efter drug adminfetraticrn, and an aggravation
of parkinacnian symptoms at 10 and 26 mg, oo comistent
chakges were tound. Twe pationts (o, 11 and )8 experl-
enced no side efects, but bwo sthers (No. § and 14) vomited
und ohviously bacame more patkinzonian, with izereased
tremor and bradykinesia (15 and 20 mg). One patient (Mo
13) had ataxla and reported ¢izziness and nanses after 15
mg of THIF. ‘

n the lorger-term study, the maximoim doss varied
from 20 t1 120 mp/day baecanre of individ ual differences in
tolsrance. Only three patients recedved 120 mp/day with-
aat side effects. The sverage doas ie shown ln the Figure.

The effect of THIP on tardive dyskinesia, parkinzonism,
and aye-hlinking ratea {range, 1 to 17 blinks pur 15 &) was
not strlking {Figure). Toardiva dyskineaia soores were very
ptabla. Statlotieally sipnificant bot clinleally modest
chenges were increased parldnsoniem and decressad eye-
blinking rates (range, 1 to 12 blinks per 16 3) at the higheat
THIE dora Taval, m«.d An srocdoration of the Darkingoniin

Tardivg Dyakinasfa—rorsganrd ot al 1018




symptoma after cessation of THIP medication. No differ-
entes were found batvrean petianta taking modearata or low
dasas of neuraleptics, between different diagnostic gronps,
or betwaen younger or elderly patients.

The BPRY scores dacressed moderately in item § (ten-
sicw, from 1.1 ro 0.8 and item % {depressive mood, from 14
to 0.93, but neither reeched atatistical significancs, Other
2PES [temz and BEPRE total scores wers unchanged.

Side effects Ymitlpg THIP use in ten patients are
sutnmarized iz Table 3. Sedatinon, fizziness and vomiting,
all rather long lazting {three to four days after cessation or
reduction of THIF therapy), wete prominent, and two
potiants hecame severely confuped, Fatient 10 (90 mg/day}
remaitivd in & confusignal state for thres hoors, follewed
by amnesia for the apisode, and patient 9 (80 me/day) wes
eonfased for sevaral days and had myoelonic jerks. Patiant
1 had an increase in BE from 155/90 to 1807150 mm Hyg at
the end of the last week of THIP treattaent {20 mgday)
but BP returned to pretreatment values three daye after
stopping THIE sdminiateation,

Laboratory valaes remained within normal limita.
Fatient I0'a EEG, which waa abnormat bufare ard afbs
THIP therapy, showed an Inereated amount of low-
frequency activity (2 to 3 He) during treatment with THIP
{8 me/day).

COMMENT

While other cliniral studies have found that GABA
agonista have some antihypackinetic or nearoleptic-poten-
tinting effect in tardive dyakinesia, thie trial suggesta that
THIP hag oo antibyperkinetic effect, only & weak parkin-
suplem-aggravating affect, and slightly decreizes eye-
blinking rates. This diserapancy may be socounted for by 2
number of eonsiderationa.

Although the THIP dose used In this study was
increased to a maximum of 120 mg/dey or until disturbing
slde affects became esddent, the dose may have been too
low to produce antihyparkinstic effecta. Animal stodies

bave shown that only Wigh doses of THIP (> 10 mg/kg)

inhibited apomorphine-induced contralateral turning in
TEis with bnilateral lesions of the nigroatriatal depumine
aystam induced by 6-0H-dopamine, and that 20 mg/kg of
THIF was peeded to Inereage levels of the depamine
metabolites §4-dihydroxyphenylacetic aeld (DOPAC) and
Pomavanillic acid {HVA ) b strlgts) s0d Jmbic tisape or to
.- potentinte haloperidel-inducad increases of DOPAC and
HvA* Compared with such doses, thosa used in this atody
(approximately 0.1 to 2.0 migdkg) appsar to be low, Howev-
er, ¢t doed yiat secm bo be pogsibls b wge THIP In dosen
gbove 120 mg/day in moat patients.

Situdies in tardive dyskinezia with the GABA trenssml-
fage inhibitors valproate sediom and y-acecylonic GABA
fava ghewn that these presumed GABL sgoiists sxard
more prononnced antihyperkinetic effects in pationts con-
vurrently recelving moderate to high dosen of neuroleptic
dpuga. ' 1f THIE should intaract in & similar way, the leck
of antifyperfinetic effect gean in thils slody may be dits ta
the yelatively amail dosas of comcurrent neuroleptie treat-

mert (Table 1). The indirest or sscondary role of GABA in

modulating dopaminergic affects is slzo supported by the
data from & study of the interaction of dopamize sponists
and GABA drugs on bahavior of nonbuman primates, Low
doses of -acetylopic GABA or muscinasl hed on effect on
apomorphine-induced locometar activity, atersatypy, and
aral hypeckineaiad, whereas high deses of thase Arogs
moderately radueed but did not suppress thess behaviors.
Additional considerations for the lack of antihyperkinetls
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effact or dose intolerance with THIP includa the possibility
of utknown drug interactions, though no consietant pat-
tern wan avident, .

Ciinical heterogeneity may elso be an explanation for
the Himited effect of a drug. Althaugh this etudy incloded
both yoong and slderly patlents with payehases or deman-
tia, no Jifferences [n the effect of THIP oz dyglkinssize or
menta] state wera found azrese age or diagnastic groups.
The whsence of obvious changes does net exclude the
possibility that THIP might influence certain psychiatric
symptoms or digeages. For example, it wonld be of iiterest
to evaluate THIP adminigtration in patients with depres-
slon or anxety, as thess two symptoms Phowed 2 trend
toward improvement in our study. ,

The abgencs of & correlation between changes in eye-
bliking rate and tardiva dyskinesia or psychosis does not
clarify tha proposed relatienship between blinking and
Aopaminergie/GABAergiz functions in schizephrenia or
tardive dyskinegia.® These results are consistent, however,
with the previous ohservations of a wide range of blipking
rates in patients with tardive dyskinesiz." The cancomi-
tantly decreassd blinking retea and intreased parkinzon-
izm at high THIP doses suggest that these may ba mea-
sures of gimilar symptoms, such as bradykinesia. In aon-
human primatas, moderate to high doses of both muzeimel
and y-scetylenic GABA partially suppressed increased
eye-blinking rates induced by apomerphine,® and musei-
mol increaced haloperidol-induced dystenia and parkin-
goniam.* Since digturbances in eye blinking er eyes move-
ment gre invoived m & guntber of dyekinatic syndromes
(parkineonism, levodopa- and other depamine egonist-
induced dyskinesias, tardive dyskinesia, spontaneous
blepharospesm, srofacial dyskinesias, ota), further investi-
gations with the purported GABA drugs in thess diserdars
may ha worthwhile.

Sids effects, especlally toxic reactions on the CHE, have
besn limiting factors in research on GABA druge. It was
alan the case in this study, although (o a lesser degree then
with other GARA agonizts such az moseimel, It is not clear
whether such side effecta (zedation, confusion, dizeiness,
navsas, vemiting, and myoclonls jerks) will inevitably he
azzocjated with all GAEA agonist treatments,

y-Aminobutyrie acid is a ubiqoitous neuratransmitter in
the hrain, with a variety of purported receptor subtypes,
sotna of which perhapa mediate either inhibition or facill-
tatiog of hyparkinetic movements ® ¥ By systemic admin-
jatratlon of GABA droge, these receptor subtypes may be
diversaly afiscted, with the combined effect resnlting in no
functionelly significant influence on tardive dyskinesia.
Thia propesal 1s consistent with several behavioral and
hiochemice! obpervations. Rilatersl intranigral adminis-

-trationy of birecolling methiodide, 2 GABA anbaponist,

induees biting behavior in rats, which Js antageajzed by
ceneomitant injections of THIP or muscimol into the
subatentia nigra, After syatemic administration, however,
THIP was without effect on this biting behavior, while
yugoetylenic GABA wap most effective and musaimal
partially effective™ The varied effects of these GAERA
agoniats might be due to differences in their affinlties to
diffarent anbtypas of GABA receptors. Recent studizs have
demanstratsd fhe existence of two types of blooculline-
gengitive SABA receptor gites, onp of which ju linked to the
benzodiazepine receptnr.? While GABA and Muscimol
actlrate benzodiazepine receptor binding, THIF Ia almost
inactive 3o this respecet’™ and it has been hypothesized
that THIF may be ooly a partial GABA agonist for this
gite, or a selestive sgonist for GABA receptors not linked
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to the beotodiazepipa mystam® Thus, the wechanisms
medisting the behavioral exprension of GABA irfluences
are highiy complax and Incompletaly updarstapd. Only if
more gpesific GABA drugs can be developed that salactive-
ly affect thesa difforant, partly counteraeting GABA influ-
ences will it be pussibie to offer thepspeutically pesful
GABA d-uge for movernent disorders,

In condusion, elihough modeatly Inflgepcivg purhineyo-
jom 2nd eye-blinking rates, THIF did net appeer o afect
tardive dyekinesia when added to relatively low loses of
conettrent &nbipsychotie treatment. This obecrvation,
togethar with the inconaistent efficacy of other QABA
sgoniste 0 tardjve dyskinesis and the agvarity of thely side
efecta, makes ft questionable whather DABA ggoriats »ill

prove te be of vatue in the treatment of tardive dyikitesis.
On the ather hand, if GABA agonlets with more gelective
affinity to specific GABA receptors are developed, new
opportunities will be wvailabile for ressarch ®ith GABA
druge in tardive dyskinezia and other dizorders,

Thig invantigatlon was sufpertad fn pret by & Vettrand Adpinistration
Eﬂu:\;h Carear Davalopment dward, & grant fram The Gras: Foundeilan
e Dr Capry, grant 51216378 fram the Dabkeb Wedleal Ressareh Council to
Dr Koragiard, sod tha ﬂa;iﬂ.h Prundating for the Advancerent of Medlcal
Gedunea (vider eqitipmtant
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The Effect of Tetrahydroisoxazolopyridinol
(THIP) in Tardive Dyskinesia

A New v-Aminebutyric Acid Agouist

Sdren Korsgaard, MIK; Dantel K, Casey, MD; Jon 'Gerlach, MD;
Ol Matmae, MT; Bifen Hatdan, 20; Lalf B, Hikieisen, MD

® rAminobutyric aoid [GABA} »ooniEls havs been Bropoesed

tor the braatmgnt o1 (amive dyshinasa, but their tharkpeotle

potantial hie bown limied by side sifects and toxlcily. To
siucidate furthar the rola of GABA In neurolaptic-nduced dygki-
nenidy, wi Byalualad tatrahydraiso s eeiapyridimal [THIPY, & naw,
feia bozic GABA analog and GABA recdpior agonlsl, in Beth &
dese-finding [eingle-doss) pllot stedy with five patiants and o
tonger (four.weak) placebo-controlied study with 13 pellents,
The pet'snls wera videolapad during 8 atandardzad exsming-
Hon; tardive dyskirsia, parkingonian symptoms, and sye-blink-
kg rales wars rated blindly and randomiy, The maximal shart-
tecm doma of THIP way 10 1o 24 mg. wheraas in the longer-tarm
study the highant delly dose rengad from 20 te 120 mg. Terdive
dyskinesis was unchanged during THIF treatment. bul praay)at-
fnf peckinaniam incraased significantly and sya-blinking rales
dacroasnd. Paychlatrle wymptoms showed ng  sfoniflcant
shanges, wlthough tenglon angd depramsicn lessensd. %ids
effenty inoluged wedation, confusion, dizziness, Yomiting, and
myoclon): ks, Mtatugh THIR g notin attective new treghmant
for tardive dyskinasls, mora specilic GABA agonigts shoulg bo
wviluated in future studies of this syndramae.
(Areh Gao popohialeyy 1082;39:1017-1021)

Tardiva riyskinesia is a hyparkinstie movement disordar
characterized by abnermal involontary orofacial
movementy and may include hyperkineslas in limbe and
trunk, It cceurs during or nt the cegsation of prolonged
mearoleptie treatinen and may be irreversibly. The sxact
bathogenesis of the syndrome iz atill noknown, but dopa-
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minergle hyperssasitivity end & disturbad balanoe betuween
the dopaminergic and cholinergic syatems have been pro-
pozed ta be primarily involved' The discovery of &
y-aminobutyric apid {GABA)-mediated leadback system
hatween striatal tholinergic and nigral depaminergic neu-
rons® and demopstration of GABA-Jopamine interac-

tiong*"? eugyest that z complete understanding of mova-
ment dis 8 may includs a role for GABA in tardive
dyakinesia,

Clinical trials in tardive dyskinesis with agents thought
to inerease GABA activity in the brain have produced
conflicting results. Muscirnol suppregsed tardive dyakine-
yia, but preduced undesirable sida effects.!! y-Acatylanic
GABA had modest antihyperkinetle and parkinsonism-
aggravating effects, eapecially in patients receiving potent
antidopaminergic neuroleptic treatment.” Yalproats sodi-
um, whizsh may increase brain GaR4 by inhibition of
GABA transaminase, " reduced tardive dyskinesin in the
inittal report” but subsequent evalpstions mebed only
madest improvement™? or no effect.* Baclofen, & stroctur-
al analog of GABA, with goclear efects oh CABA mecha-
nisms,” has produced divergent effects in tardive dyakine-
sin, varying from lmprovement™ to no aifect,™® and this
treatment often produced side effects of sedation, wonfu-
zinn, and increased parkinsonism.” In matmimary, the eor-
renbly aveilable drugs affecking GABL bave been gither
too nonspacific o too toxic for clinical nae.

Tetrahiydroinomazolopyridinol (THIPF, 4,56.7-tetrahy-
droisoxazols [5,4-0]-pyridin-3-11}, a rigid bisyelic isoxazole
derivative of GARA, 13 a new direst GABA reveptor
agonist'*® thet is less boxie than mugeimol. It penetrates
the bleod-brainh barriar readily and ia appr_uxima.t:eh.r ping
third as potent 45 mosciimel after syatemlic sdministra-
tipp M

A geingt thizbask gropnd, W was important to investigate
the effects of THIP jn tardive dyskinesis snd neurojeptic-
induead pavkingsoniam, In additlon, eye-bhiinkimy rates wers

_ tpsessed, ps disturhances in eys blinking have been assoei-

eted with depaminergic functions and varloue dyskine-
Elas® end may be inflnencad by GAEA drugs?
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SUBJECTS AND METHODS
Bubjeate

Fourteen paychistric inpatisnts with tardive dyekinesia, all
phyeically henlthy, gave inlormed goneant to partivionte in this
placabe-conkrolled wrial: Since this was the Kret clinizal trial with
THLP, five patients (No 3, & 11, I3 and 14) sere btclydsd in s
prellminary dove-Aodizg single-duae study, wheress 18 ffoar of
whath were involved in the singls-dose study] teck part in the
Fnllowdng longer-term study. They ail met che following criteris:
(1} meurcleptic treatment for more tRAD two yeaPs, (2] atahls
tardivg dyskinedds for st least six months; snd {9) unchanged
neurslephic oF antleholipergic traptment doring the laat thres
months, Patiant data are prefsnbed in Table 1.

Mwdizations

Medication, i azy txker s3f the beginning of the study was
continued du:[n] the eptire evalustion, Drrlag the single-dose
study, the pakistits received placebo and THIP In jdegtical eap-
walee, startlng with placabo followad by TEIP, The Initial doss of §
mg ¥ap foereased by & nag par rest day to 5 maximom of 25 mg
unless side sffacts pecurved. Althaugh the glimination hali-Ufe in
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hymans t8 estirnatad to be Tese that two hours® the single doses
wwre piminkstaced twice weelly to avoid aseurmylption.

In the lynger-term study, patisnts 1 through 13 followed 2
pihadnie of gne aeek of plasebo three times & day, and four wegks
uf THIP, beglnming with & mg three times a day, ineraasfag twice
weekly by § mg three times o day 0 & maximom of 120 mg/day ot
until disturbing side effscts appeared. After tha THIF dose was
geadusily vedased over 5 period of tno week, planabe was given for
twa weeks, When side gfecta develpped, the dose was reduced 1o
the former lavel.

Evreluationg

Tardive dyskinesia, parkinsonian symptoms, and eys-blinking
ratas wety gvaludtid i‘)::m videotapes prepardd before and 1, 2,
pnd 4 hawes gheer the single doses During the longer-tarm study,
video TECUTdinga Wera madt weekly at the same time sach day, The

standardlsed recerding meszions of spproximitely five minutet’

duratkon ineladed witting, stynding, walking. distraction by con-
vezgation, and parfarrzing velontary mevernenta of runatfected
musclé Eroups much as writlng, The ratiog seale for tardive
dyakinesin [ncloded evalustions of e1ght hody regioar Jew, tongue,
lips, Tace, head, tronk, and upper and lower extramities, scorsd
frove U to & (abaent @ stvered, wherean the ratlng ecale for
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& 7 titinua Blon rdlontes pdipct mbéem; plued 4k, presenl: gnd daubis plus exgn.
-4 & = Branard ard asyerg, -
1 T T | I T T | rates from esch video recording and the BPRS acores rem
q 1 s 3 4 B & 1 B interviews were anglyred by Wiltoxon's test for paired differ-
g‘ 75 ances.
"E. [01] RESILTS
z 2 Inthe single-dose tolal, twa patients{No. 3 and 14} were
£ 0 treated with doses up to 15 mg; one patient {Mo. B), yp to 20

Weakn

Etfecl of inaredging dosts of bbrahydroiscrnssiopyridingl [THIFY un
thean pegren. Brackete indicata BEM; waiteieis, F < 08 compirad
with pretrealman aggraa; double sstedel, 7 < 05 cemppred with
score at highast THIF doss,

rarkdnaoniam tonsisted of eight itams tecial exprezsion, bradyli-
fiesia, tremar, postace, Grm =wing, gait. Pgidity, and salivaticn,
scored Erom [ to 3 {absent to severah' Eya-bllnking rates ware
dutermined fa¢ 18- wpaches during che standardized axaminations,
‘The videotapes wera candomly sequanesd wnd scorwd blindly by
G Fatar axpacienced in evaluating movement disocdera. Prychi-
atric gymploms wera ratad weakly ynder single-blind conditinng
by means of ¢he Erief Peychisfric Rating Seafe (BPRILT Bida
alfacts were Tegistored whenever they ocourred, Blood pressure
and palge Fate Wwecs meanured svety sacond day. FEatensive labom-
tacy tests, locluding hematologic, hepatologic, and nuphm::fie
Punctigns, electrolyie values, and ECOS, were performed weelly
Qurlng beth the single-dtns and dohger-tarm trials, Elobrosncenh.
alograms wers recorded in the injtial placebo pericd and &t the
bighest THIP dusg in the longer-term sudy.

Brores for tardive dyskinasia, parkinsonism, and sye-blinking

Arch Gon Poyohisy—Vor 3%, Sepl 1088

mg; and twe pationtz (No. 11 and 13), up to 26 my. The
seppes for tandive dyshinesia, parkinsonism, and eye-
blinking ratas &t plecabo, 10 mg, gnd the highest dose of
THIF are shown in Table . Atthough there waz 4 trend
toward a decraasa in tardive dyskineeis seores, with 10 mg
$wa hours sfter doug sdmiaisiration, sivd &0 sggrevetion
of parkingonian symptoma at 10 apd 25 mg, no congistent
chatiges werae Tound. Twe patients (No. 11 and 13) experi-
enced no gide affects, but two othars {Ne. 8 and 14) vomited
and sbviously béecame more parkinsoniat, with inereased
tramor and bradykinesia (15 and 20 mg). Gne patient (No.
13) kad ataxiz and reported dizziness and nausea after 15

g af THIP, .
In the longsr-tarm study, the meximum dese variad
from 20 to 120 mg/dey beeguse of individusl differanges in

tolerance. Only three pationts recalved 120 mg/day with-
out side effects. The average doss is shown in the Figure,

The effect of THIP on tardive dyskinesia, packinzonism,
and eye-blinking ratea [rangs, 1 to 17 hlinks per 13 &) was
nat striking {Figuve), Tacdive dyskinesia Joores wore very
stable. Statistieally significant bot clinically modest

.changes were increased parkinsoniam and decreased eye-

blinking rates (range, 1 to 12 blirky per 15 a) at the highest
THIF doss level, and an amelicration of the parkinganian
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to the benzediazepine system® Thus, the mechspizma
mediating the behavioral exprassion of CABA influences
are Mighly complex snd incompletely thderstopd, Dnly IF
more specific GABA drugs cap be developed that seleptive-
1y affect thess differsnt, partly counteracting GABA influ-
gnces will it be poasible to offer therspentically ysefu]
GABA drupe for movement digorders.

In conelusion, aithotigh mudestly influencing parkineon-
fam 2nd eyeplinking rates, THIE did not appear to sfect
tacdive dyskipasia whan addad to relatively low doges of
concurrent antipaychotic treattnent. Thiz obeervation,
together with the inconsistent efficacy of other GARL
agoniata in tardive dyskinesia and the severity of thair eids
effects, makes 1t questionable whether GABA agonists will

prove (o Do of valoe in the treaiment of tecdive dyakinesis.
Cin the gther hand, if CARA agonists with more selective
Bfinity to speeific GABA reveptors are developed, new
opportunities will be available for research with GaE4a
drugs in tardive dyskinesie and other disordera.

Thiz Investlgatlan wae supporied In part by & Veterans Adminivioation
Repnarel Career Devalnpment Awacd, & grant {rom The Grsves Feondation
b Tir Capay, grant 612-15378 from the Dunlsh Medies) Renearch Counel] 6o
Tir Korsgeard, aod the Dasish Foundetion for the Advancetosnt of Madicat
Sokanca (vides 4gulpment).

Tha THIF uesd in thin atody was ngpplied by B, Londbeek & Co 455

-Copethagan, Tenmark,
Marikh Kacre 40d Aone Macke Berglen balped predara the typescript.
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GABA-Agonist Therapy for
Alzheimer’s Disease ;

Erich Mohr, Giuseppe Bruno, Norman Foster, Marjorie Gillespie, :
Christiane Cox, Theodore A. Hare, Carol Tamminga, Paul Fedio, and i
Thomas M. Chase

Experimental Therapeutics Brancht, Noworal fasiitnre af Neardlagical and
Comntnnfcative Disarders and Stroke, National Instirites of Health,
Berbapdn, Marvlond, U5.A.

Summary: Evidence suggesting a reduction of cerebral v-aminobutyric acid
(GABAJ neurons in Alzheimer's diseass has beea regorted. To evaluate the
possible contribution of GABA system dysfunction to the intellectual decline
associated with this disorder, a controlled therapeutic triz] of 4 potent and
specific GABA agomist, THIF [4.5,6,7-tetrahvdroisoxazolold 4.-c)pyridin-3-
oll, was undertaken. Six Atrheimer patients with mild (0 moderately severe
dementia and fow spinal-fiuid GABA levels received THIP at maximumg indis
vidually tolerared dosage. No significant change in cognitive function could be
discerned, despite attainment of dose levels that produced centrally mediated
adverse effects similar to those of other GABA agonists. The resuits support
the views that pharmacologic attempts to stimulate central GABA-mediated
synaptic function may pot confer cherapeutic henefit to patients with Alz-
heimer's dissase and that a GABA system deficit may nol serve as 2 tritical
determinant of the dementia that characterizes this disorder. Key Wards:
GABA-—Alzheimer's disease—GABA agonist therapy — Dementia.

Considerable biochemical evidence suggests that an abnormality in y-aminobu-
tyric acid {GABA}-containing neurpns occurs in patients with Alzheimer's dis-
ease. Spinal fluid GABA levels are charactenstically reduced (1-4), and severa!
studies of postmortem cortical tissues have shown a decrement in GABA con-
centrations as well as in the activity of the GABA synthesizing enzyme, glutamic
acid decarboxylase (5-7), Recently, it has been supgested that cortical GABA
internenrons receive terminals from acetyfcholine-containing ceils originating in
the basal forebrain nuclei (8}, a neural system that characteristically degenerates

Address ¢orrespondence and reprint requests o Dn T, W Chase ai Experimenta] Therapeutics
Branch, National Instituce of Neuralogical and Communicative Disorders and Stroke, National losti-
tutes of Health, ST Rockville ke, Bethesda, MD 20892, 1.5, A,
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in Alzheimer's disease (%), A loss of GABA neurons Situated postsynaptic to
these cholinergic projections might thus contribute to the cognitive gecline that
occurs in Alzheimer patients and account for the limited ability of cholinomi-
metics to ameliorate the dementia. The foregoing considerations support the view
that pharmacologic stimulation of GABA-mediated synaptic function might
confer symptomatic benefit to individuals with. Alzheimer's disease. To evaluare
this possibility, a controlled clipical trial of the potent and selective GABA ago-
nist (10,11} THIP (4.5,6.Ftetrahydrojsoxazolo($ 4-cjpyridin-3-ol] has been car-
ried out in patients with mild to moderately advanced symptoms of this discrder.

METHODS

Six men with clinically diagnosed Alzheimer’s disease (mean + SEM age 58 =
2.0 years, range 50—64) consented to participate in this study after ful] disclosure
of its risks and potential bepefits, Each had a history of gradually progressive
imellectual detericration. documented by longitudina) neuropsychelogical test re-
sults, in the absence of focal motor or sensory signs. None had clinical or abora-
tory evidence of other causes of dementia {Hachinsk: ischemic scoves all 4 or
less). Symptom duration averaged 4.5 years and severity ranged from mild to
moderately advanced (mean = SEM Wechsler Memory Quotient 75 = 4.5;
Mattis Dementia Rating Scale 111 = 4.5). All had reduced spinal fluid GABA
levels (Table 1), None received any other centrally active medications for at least
2 weeks before or at any time during this clinical trial.

In grder to document cognitive performance decrements in the Alzheimer pa-
tients, neuropsychological tests were also carried out in eight untreated, age-
matched (6] * 1B years. range 55-58) normal controls. Normative spinal floid
data for GABA were abtained from 17 healthy control individuals {eight men,
nine women; age 57 + 1.8 years, range 45-89) and for somarostatin from 20
normal controls (13 men, seven women; age 59 > 4.3 years, range 30-74). For
comparative purpeses, spinal fluid GABA determinations were also made on 12

TABLE I, Effecr of GABA ergonis? treatment an spinaf fltitd GASA
aind somatogratin {SRIF} levefgs

GABA (pmoliml) SRIF tpg/ml)
Blarabs THIP Flacehao THIP
Mormal centrols 167 = |6 — s = 3.7 -
. (iT) 20
Alzheimer patients 3 =0 19+ 85 I8 & A4 L FEE T I

5} (50 6] £33

idGPgEA. y-aminohutyric acid: THIP 4,5,6.7-tetrahydraisoxalold 4.-clpyr-
in-3-ol,
11‘ Values are the means = SEM for the numbar of patients given in paren-
theses,

b o= D00 for differance From porms) control values.

° p < Q.05 far difference from normal control valuss,

CHn. Neurapharmernl., Vol 0, Na. 3 [955
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otherwise unseiected {pdividuals with Alzheimer’s disease (13 men, nine women;
age 60 + 1.4 years, range 48-70,

THIP was administered orally in a double-blind, placebo-controlied, crossover
design. After | week of baseline lesting, al) patients began a dose-finding phase.
Aninitial THIP dose of 20 mg/day was gradually increased until clinically signifi-
cant agverse effects were observed; these gocurred at an average dally dose of
i 16 mg (range 40-160 mg) given in four equally divided doses. Patients were then
randomly assigned to either a THiF-placebo treatment sequence or the reverse,
An equal number of identical-appearing capsules containing either placebo or
THIF was administered four times daily during the therapeutic evaluation phase.
THIP dosage for each patient was fixed at the highest tolerated level. A 3-day
washout petiod separated the dyug and placebo treatment periods, each of which
lasted 5 days. .

Spinal fluid from patients was abtained by lumbar puncture on the 2nd and 5th
days of both plavebo and drug therapy. The first 13 ml of uid was collected and
immediately placed on ice. Specimens were then popled and frozen at ~70°C in 1
m[ aliquots within [ h for subsequent analysis. Spina! fluld from normal indi-
viduals who were not receiving any centrally active medications was collected
and processed in a similar manner. GABA analysis was performed using aa ion-
exchange fluorometric technique {12}, Somatostatin was determined by a double
antibody radioimmuneassay (13) with antiserum obtained from Dr. Cass Terry
(Ann Arbor, M1, U.8. A} and a UTyr-somatostatin tracer {Hazelton Laboratories,
Vienna, VA, 1.5.4.). All patients also received periodic laboratory tesis to de-
tect evidence of drug toxicity.

Alternative forms of the following neuropsychological tests, each lasting ap-
proximatedy 43 min, were administered before and after the tregtment phase (fwo
baseline measures) and on the 2nd and 5th days of both placebo and drug therapy.

Story Recall

Patients were read a short passage and then asked to recall verbatim the story’s
content, The stories were variations of the original Wechster Memory Scele sub-
test {14} and {ollowed the same format and length as those used in an earlier study
(15),

Word Learning
A list of eight unrelated, concrete nouns was presented over five irials. {mme-
diate free recall was recorded after each trial (15,
Visual Discrimination

Patients were jnstructed to draw designs from the Visual Form Discrimination
‘Test (16). After removal of the original, patients were asked to recognize it among
four designs. The copy and recegnition memory versions had eight trials each.

Clie. Mewropharmgenl., Yol 9. Ng. 3, 98¢
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Pictorial Memnry

In the naming portion of this tesi. patients were presented with a grid con-
taining nine color photographs of commaon objecis for 45 s and asked to recall the
objects after remaval of the display, Spatial memory was tested by presenting
patients with a blank grid and asking for the original location of sach object (13},

Recurring Figures

Eight geometric s-hapés were presented, each for 3 s ({15). The griginal stitmuli
were then mixed with eight similar patterns, and the patients were asked to iden-
tify the target design; five trials were used,

Reaction Time

Reaction time to 2 tone stimulus was measwred by recording the time needed
for the release of g telegraph key after stimulus presentation (15}, Variabie fore-
periods for alerting the patient to stimulus delivery were utilized (2 4. and 10 5 in
a fixed and variable order) {17}

RESULTS

Baseline neuropsychological testing revealed a significant overall performance
deficit in the Alzheimer patient group when compared with the normal age-
matched controls (Table 2, MANOVA p < 0.003), THIP, when administered at
maximum tolerated doses (mean 65 mgfday, range 30— 140 mgfday), failed to have
a consistent effect on any of these measures (Table 2). Although some verbal tests
improved slightly, others showed virtually no change or even a small decline.
Reaction time, used 4ere as a measure of attention, also changed insignificamtiy
from 353 & 80 to 393 * 63 ms. Informal ebservations recorded by the ward staff

TABLE 2, Effect of GABA aganist treatment en cognitive frnetion®

Bastling Baseljner Placebp THIF
Theoretizal nprmal Alzheimer Alzheimer Alzheimer
Tagt A ooy (8] ptienls 16 poiients (af prenis (6)
Verbal cognltion
Story recall by A0 = ILED 332070 15 =2 LE x 050
Ward feaming 8 73 = 018 39 £ pad Il {1356 3.2 = 135
Visuospatial coBnition
Yisunl Foym
Diserimination lmatch) ] 76 = BB 6.5 = 071 50 =10 f0 10
Pictorjal menry
(ohject naming] 2 £.5 & 012 8= 45 = |3 4.1 = 1.3
Pictorial meaiory
{thiect plactment) 9 o8 = 000 6.3 = 0.9% 4.5 =13 4.0 % L3
Recurring figures 80 6 = 016 65 =39 58+ 4.1 1 w34

THIF, 4.5.6,7-teteahydroisoialas 4, c)pyridin-d-al. )
"Mean = BEM scores are for e number of patients and age-matehed controis given in poranthesss,
< 0003 for muliivasiste Overal differance fram beseling aermal cantn! soores.
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