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Glutamatergic dysfunction in catatonia?
Successful treatment of three acute akinetic
catatonic patients with the NMDA antagonist

amantadine

(3 Norchoff, | Eckert, | Fritze

Abstract

Therapeutic efficiacy of the NMDA
antagonist amantmdine s reported im
three acute nenroleptic free akinedc cata-
tomic patients. Intravenous infusion of
amantadine led to the resolutdon of cata-
tonic symptoms and considerable reduc-
nons of scores in various motor scales
(Sdmpaon Angus scale for exirapyrammidsl
side effects (SEPS}), the abmormal invoel-
umtary movement scale (AIMS);, Rogers
catatonia and schizophrenin scmles). The

maost pronounced effects fowr to six hours
after administratdon mod recurrence of
catatomic symptoms by 24 hours later, at
least partially, Such a temporal pattern of
therapeutic efficacy and decreasing effi-
cacy occurred in all theee: padents on afl
days, The regulite sugpest the cenoral
importance of glutamatergic dysfunction
in catafonic syndrome,
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Catatonis 18 nowadays regarded 2z a psy-
chomotor  syndrome  exhdbiting  hypokinetc
and hyperkinetic motor fearnres asz well as
behavicural abnormalieies.!'? Doe vo the com-
mon asgociaton of the catatonic syndrome
with schizophrenia and its symptomstc simi-
lardries with akinesia and rigidity in
Parkinson's disease and neurcleptic malignant
synidrome dopaminergic patiways may be of
central importance, Hiowever, investigations of
dopaminergic metabolism were inconsistent,
showing cither dopaminergic hyperffunction?
or normal fncdont Becently dysfunction of
gletamarergic ransmissiom has been suggested
in schizophirenia, Parkinson's disesss; and
neuroleptic  maligrant - syndrome. ¥ There
hawe been reports sbout chermpeutic efficiacy
of the NMDA antigondst amantadine in
Parkinson's disease and neurnlepric malignant
syrdromme,* Because of the similarities between
catatonic symdrorne, Parkinson’s disease, and
neurolepte malbgnant syndeome with regard
b akinesia and Hgidicy we rreated chree acone

akinetic catatonic patients with intravenous
gmantadine,

Meth.ods

All incomdng patient: 0 o perfod Ffrom 1
January 1993-31 December 1995 were
screemed for catatonic syndrome sccording to
the criteria of Rosebush o of* In this period
we found a 2-7% incidence of patients with
four sof mofe Carmtonic symptoms and an
1 1-2% incidence of panents wwith at least one
catatenic sympoom. For inclusion in our stedy
praienans had to fulfill ar beast four of 12 crteria
and they had o be skinetc as evalusted by
rwo independent raters (GM, JF). Catatomic
paticnis with 8 history of paranoid schizophre-
mia were excluded becawse amantadine might
have further exacerbated psychotic symptoms
and im all three patents finally treated with
amantadine this assoctated diagnoesis was oot
clear on admission. Cararonic patients raking
meurodepde of other peywchomropic drogs {for
example, lotazepam of entidepressants] on
admission were alae exchoded to avoid ineer-
fetenice with amantedine (n = &), Thres acute
akinedc cararonic padenc: fulfilling the apprao-
priate conditions were selected for meatment,
Each paticnt was mitally gven 500 mg aman-
tadine intravencushy, If the patient was still
catatonic or had become catstonds again On
the next day the same doge was given 24 howrs
after the previous anfusion. Treatment with
amantadine  was discontinued  when the
patient wias 0o looger catatonic for at least
gight to 10 houwrs. Duwring restmenc with
gmantadine no orther peychotropic medication,
suwch @ neurolepae drugs or lorazeparn, was
given, BEffects of amantadine -on psychomoter
symprems were evaluated with the Simpson
Angus zcale for ewrapyramidal side effects
{SEPS) the abnoermal invnoluntary mosecment
scale CATMLS),"™ Rogers catatonia and schizo-
phrenda scales,” amd dthe global assespment
seale (AR beefore and. siv hours after trest-
mient with amantadine om each day by am ind«-
pendent rater (JE). In addition, the catatomic
spyndrome coiteria of  Eoszbush e af® were
rated by another rater (GIN), before and 2, 4,
f, 8, 10, and 12 heurs after amantadine. On
discharge diagnosis of the assoctated diseaze
according to DNEM IV was made by an inde-
pendent doctor.
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Results
In all three padents, who were similar with
regard o catatonic symproms, smantadine lad
iy considerahle reductions inm scores m SEPS,
AIME, and Fogers catatonia and schiophrenia
scales sk hours afrer adminisgeration (g 1)
Twenry Four howrs [ater catatonic symptoms
pecwrred, at least partially, as can be seen On
increasing scores on the following dey before
the next infosion {fig 1), Such a temporal pit-
reen of therapeutic efficacy after 51 houwrs and
decreasing  efficacy after 24 howrs could be
seen in all chree panenes on all days.

In the next secton detailed descrpticns for
cachy CaBE Are gErVem,

PATIENT 1

A 25 wear ofd meuroleptic nadve student
sheovred moutismn, nogmdhty, akinesia, sraring,
catalepsy, posturing, megativisms, and autizm
om admitsion to hospital for the first time.
Three howurs afer miravemous infusion of
amantadine he was talking and moving fu-
ently, showing no camtenic signs. Six to cight
hours loter his stare gradually dereriorsced
suech that he became cataenic again. The nexx
day he predomimandy showed  hyperkimetic
mavements with mannerisms, sterestypies,
and grimacing, Two oo three hours after the
serond imfuzion of amancsdme these symp-
woms were completely resolved and the patient
showred mo catatonic signs at all, Six o eight
hours later he agein became catatonic exhibit-
ing postunng, akinesia, staring, and grimacing
which lasted umal the next day. He received a
third infsion of smnantadioe which led 1o eeso-
lution of catatonde sympuoms after three o
forar hoours with no reccurrence. The patdent
reported dehusions and auditory hallucinations
guch rhat on discharge he was dizgnosed as
having carapenic schizophrenia,
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PATIENT X

A e year old peurolepdc fFee  mechanic
sheowed mutism, akinesfa, posturing, staring,
rigidity, slereotypies, amd sutem om admes-
stom. Theee Bours after receiving iniravenels
amantadine all cazaponic symptoms except
mutem dizappeared and he moved foesntly.
Six w eight howrs lacer similiar catstonic
sympromms recurred lasting umial the mext day.
He was given. a second infusion of amantadine
wihich reversed all his catatonic symphoms
inchuding motism, which did not Tesppear
later. While in heospital he showesd predomai-
pant negative symptomns amd he was diagnossd
2z having schizophrenis, He said thar he had
seopped his meuroleptic dougs seven months
before admissiom.

PATIENT 3

A 25 year old mearofeptc free worker was
admitted. to kospital for the firsg dme, showing
mutdsm, Agkdity, akiness, autsm, grmacing,
catalepsy, postunng, and negativiems. Four wo
five hours after infusien of amanradine cats-
tonic symptoms  disappeared almost  oom-
pletely except for a slight posturing which
deperiorared some hoors lazer. The mext day e
ws cagaroguic again (akimesis, mwtem, postar-
ing, dgidicy, autsm, grimacing’ and a second
infusion of amantsdine was given, This again
ledd 1o resolution of catatonic syrmptoms after
fousr o five hours with no recurremce. How-
ever, the patient became aggressave and anx-
joms and lorazepamm amd haloperidol wece
giverr, While in: hospital he showed delosicnas
and suditory hallucinations and he was diag-
nmsed as having camapoenic schizophrenia, .

DHscussdon

We repost on the ransient therapewtic efficacy
of arm MMDWA antagonist in three patiénts with a
hon ogeneoas picture of acute skinetis catato-
iz, Owr thres patentss showed che following
simidarites: (1) they did oot exhdbdt any vegera-
tiwe aleersdons or hyperthermiz; (2) all dhree
parents showed akinesa, behaviowral abnos-
malities  (megativisms,  sfaring,  aunan,
muosm}, and bByperkinedae  (sverectypics,
mannersms); (3] amanadine Led, in all thres
patients, to reversal of hypokinetic features ansd
improvernent in hyperkineaiae and behavioursl
ghpormalities: (47 the therapeutic effect of
smantadine followed s similar course im all
three pamiens with most promounced effects
afier four 1o six hours and pradualiy dewrepsing
efficacy after 10=12 hours with partial reap-
pearance of catatoni c symproms; {3 therapeu-
tic effeces of amantadime were shown o be
reproducible by means of another infusion an
the second day; (6) all three patents sponta-
pecushy reported (except the third patent on
the second dayh reductions of anciety and wen-
gion after infusion of amemtadineg; {7} the
patents were oot taking neurobeptic of any
other paychotropic drugs and the resolution of
thE catavonic symptoms can only be arribwted
w the effect of amantadine ar 10 spontaness
remisgion, the seconmd beng unlikely giaen the
timing of mprovenvent; {8) all theee catapondic



patients wers diagmosed as schizophrenic o
discharge. Our findings suggest thar the
NMDA antagonist amantadine, which also
releases dopamine, is therapeuncally effectve
m the caratonic syndrome suggestng a glura-
matergic or dopaminergic dysfuncrdon; (9) ne
subijective or objective pharmacological side
effects were seen, To our knowledge thers have
been mo reports about plutamanergic meunro-
ransmassion or therapeutic efficiacy of MMDA
antagomnists in the camtonic smdrome.

Considering the sympromatc similarities
between camatonis and Parkinson’ s disease and
neuroleptic malignant symptom with regard o
akinesim and rigidite it may be suggesved rhat
similiar glutamatergisc hyperfunction occurs in
the prodections from the nuclens subthalamicus
to the giobus pallidus internus and for strigal
depaminergic hypofunction in catatomia. Such
an assumpton wonld explain the successful
reversal of akinesis and nigidity in our patients
bur it could not acesumt for the therapeuric
cifect om hyperkinesiae and behavi oural sbnor-
maliges, However, the associarion of catatonda
with schizophrenia is parsdoxical as giura-
matergic hypofunction has been postulared in
schizophrenia.™ Thus administraion of the
MMDA antagondst and copamine relegser
amantadine should heve worsened catatonic
E¥mptome as sugpested by the koown rhera-
peutic effect of partial mdirect MMITRA RO
in patients with chronic schi in.'*

Wi suggpest the following hypothesiz about
glutamatergic and dopaminergic dysfuncrion
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N carsronia: as in schizophrenis’ prefroses
and limbic glutamatergic pathways o the sup-
plementary motor ares {SMAY and motor cor.
Iex may be kypolunctional and may sceount
for behavicural sbnormalites in camEonig :
The consecurive decreased release of j~afminon-
butyric acid (GABA) in frontal internenroms,
which in tum leads 1o less inhibition of gluta.
rmate, results in fronroeteiansl glutamarergic
hyperfunction (fig 2). Such a hypothesis would
be in mccordance with the well known thera-
peutic  efficacy of the GABA potentazor
lorizepem in catatomia® which may lead 1
GABA down regulation of frontos trintal Eluta-

m ;
alfcmmsu-jst:[ gluramatergic hyperfumction
may lead via GABAergic pathways 1o incressed
gluramatergic funcrion in the pathways from
the nuclens subthalamicus w the globus pal-
ledus internus remalting (similar to Parkinson's
dizezee) in akimesia (fig 2). In our three cata-
tonic patients the NMD'A antagomist amanta-
dine might have down regulated glutrmatergic
frontostriatal pathways either wia NMDA
antagonism or by releasing strizesl doparmine,
which in rum inhibite glutamate, in keeping
with decreased presynapric dopaminergic smi-
aral function a8 scen in onc catatonds patient,

Crue 1o the complexiry of these nerworks such

a hypothesis must  remain  speculative.

GABAergic dysfunction in anterior cingulate

areas™ mnd alerations in other glutamnave

receprors (Ampa, Kainate, MMDA) mey also

b reflevant in the catatondc syndrome. !

I Geleshery AL - Edatomic  Evdrome,  Foaecs

19768199040,

Toylor 834 Catmtonia: a review of tie belavieesd mourm-
doegic  ayeslroene, ; o
mm_ﬁ%s A-45-72

3 Horthai® 3, L. Wenke I, PiSzg B, Plhasma home—
vanific arid concrmvmation b cababerss, S Procdiamy

1590,39:43545,
Sueriin 5, Pemwoca 03, Teson A, Chemerioaki B, Merells

=

] Leiguasdin B Catabonia i d EpEERinh
. elinical ancl vabidavion of & scale, §
- Pk 1006602632,

s L et . SiWiltina e Teipt
ETTRETA SHuUrnipok i I =i
nete mmic Parkdnsaninn croms. T oy Tranmes
Fark [ Devassa S 1PRLE6H-TL )

El.':lnmm-:e'!.'.ﬁu i Enimraciican & the

based rdl.uomhug i I’H'I-:'::.lnn il ¥
1 [+ ] i TaARE,
Fourad Tromem Crew Sacr 1 909;0]- 25580

7 Tusi O, Passam L, Shusher B, Caster K, Baer L, ESeinmaa ],
Coyle 1. Abwureml exclimiony, ssurairassmimes meeskbos
lsgn In sc¥mcophrentc beaing, Ars G Brechiimey 1 99%;

E, Mansreh M. Canacecic syndrome

popultan: , timacek

PECICNLAIRNE AN Fesmaiss o [oramepam. e Freckvars

q lmﬁéﬁﬁp T&E wcnln 0T Tl

2 o o

. Hmm-;ﬂthmmwtrn—a.

10 l'_"ltql"li"wnd EI.TEEL'Bd.Fqunwn: Euw"!;r v -
G- W mshirgran, = BCDEL 190745; '

£1 A, . ﬂlfnu':, woltion and

[F]

11 Lond CE, Modim
e ] i Ar ¥ Freckdary
190180237
i2 Bodicom 1, B, Fes ], af ol The globs] seessmens
seale, Hrch ﬁ:ﬂhuh:r 1976;33:766--71,
13 Aiserican Pyvwchis Autocanon. Dhiapeet: warus! §ih
Il APs 1054

od. Washingmon

14 Ceolf D0, T G, Manoech T, Cople ], Dhse-fnding of D
civioinrine added to neurclepmcs Bos negadre Iy
in i, Am gr'n:..:.lu I:'!"H;lﬂ:.l!]ﬁ

15 IIHHL%ME, ﬁmﬂhﬂﬂmk’,ﬁml.
Fiapuranta M, & o Presynapric dopasnine farimes i
smamm of  acsreleprice schizophremic  patcnes,

Lo 1995, 388 11351,

16 Benen F, &MMGJHLHF..MI].
Ineeaned GABA-A peceprog K in supecficial lagen
of cingalite cortex in schizophrenes, ¥ Menrong 1803

LEFZE-"F.

17 EBearwood 51, Poroer B, Boomet P, Kerwin B, Harmsos P.
HMon-MiDglutamate receproe exprossion in . schisn-
phrenis. Sekiroshr fes 190618174



