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turbc(l ct'rcbral functi.n and l)t,havi()ra! ;tlt)-

..... ' ............... normality has l(m_ l)ecn emphasized it+ the

The ht\esfigat+(,n i,t" physiologk concomi- case <)f the [)sychomot()r el)ilci)tics, whose

rants ()f disturbed bchavh_r has bet.n of in- comph:tt + >cizurcs may xxell resemble psy-

It'rest for ninny yvar>. In lmrficular, the chotic states, as }htghlings Jackson clearly

use of tilt: ]'_l<(; has bt.,.'n emphasized since recognized. +More recently. Ervin, El)Stein,
the day's of llan> l{'cFgt'r, al](l SOItle mean and KinK* havv pointed out the high inci-

m_ful c,,rrelath)n+- ha,.t + been ma(Iv in thv (lenct+ +)f a l)('rs+mality disorder often similar
<;t..v of "l,:.ych<)l,athic'" ,,r aggressive bc to schizol_hrcnia in lmticnts in whotn tem-

havi.r disorder.. "I'ht. value of the EEG pored Sl)ikc abnortlmlitit's were present in

m rec<,gnizing t+l,ih.l,<V and vpileptic cquiva- tht" 1'_I_(;. whether or not they had frank
bnts is c(,mm.n kn(,w]c(lg,.., l[owcver, in p>)'chonlot<)r s,.'izurt,s. .";imilar observations

-l,it,. <,f much ,,x_,rk (,n 1,sychosis and a have beml made t)3• ltill "' and others.

fairly wi(h'sl,rt.ad agr,-vm,..nt that tht.r,: is a The l,OSSibilhy of ,.'lcctrophysiologic (tys-

"hi_ht.r ind(lencv" <4 1".1<(;abn(Jrmalitics in function in the schizophrenic <not ordinarily
hosI,hali2"cd psych(,tic l,alients than in the (h:tectablc on the I(I{G_ raises the question

vt'ncral polmlati(m. ]itth. other meaningful of whether i,r.i)cr activation might make it

c,)rr,:lati<,n ha> l)t't-n n<,ted, l:or a good detectal)h +. a>, i:.. oftcn ih¢J +.';:}.st'in epilepsy.

rcvh'w, FT.lling_,ont; nlav l)t+ re/erred to. ()ur atttcntion was drawu to a report I)y
lntt'r('st it} this subjcct has becn renewed it] ]{err'el a Stlg,_cStill_ the use of a mixture

rvcvnt years by th, + d<'s,.'ril_tion of sul>corti- +'f SCOl_olamin,.+and ,t-chloralose (SAC} for

cal electroph_siol++_ic abnormalitie+ in psy- tht + activation of the I<F'G in epileptics. In
<hotic patients by" tteath, Sem-Ja¢obsen, his small group of 1,ativnt.< all three with

lJclI_ad., and other.-. "['ht+se investigations psychomotor ci)ih, psy became acutely l)sy-
haw rab.cd tht +(lUVSti+,n as to whether there ch<)ti,: tmdt.r this drug combination, lie

i. in _.+)m<'or all p<vch.tic l,atlents a coinci- states tiff> was m)t a typical ps.vclmmotor

,lt.nl n(.ur, q)hy_.i<)hpRic (lysfunclion which can st'izurv. The French litt'rature had empha-
I,,. c<msistvnth" dvnt<,l:+.tratt'd. If such an sizt'(l the Valtl+,' llf this drug combinati<m in

,thn,,rnmlitv c.uhl bt+ (h'monstratcd in ;it a+.'tixating t.l_ih,l)tk-rt.c.r(Is, particularly l_e
h'a-t ;t stfl_Rr,)uI, art- I)sychi)tic i)atit.nts, an t'atlst, it ,lid .<,t l,r+.hlct' clinical seizt,res

mlporlant chu" might bt' afh_r(h'd thv fur- i llaruk + ). .'\ rc_t'nt arlide by \"vrdeaux

Rvtt'+'+ed +,,r l+ul,litaliolt hint" 12. l'+5l, ;lll+l ;i.+;silt.i;lh._t4 rt'p<_rtvd l_ll gl ,_rtlull Of
l)vl,;,r_m,-t ,,I+ l'-'.,Idalr?< and Nmmd<,v,x, 'l'u 124 l_;ll+t'lll> ,xhh "(hml)lful sl)t.lls ' char-

a;,t,(+I ,,ixt,.tt: N,I,,.,I ,,( .%{t.<l+t-+llli {] )r +%{llllr(l_. ;l+.'tt'l- (li-,tt r );tact'-. hnlmlsivt + l)t'h ixi _r or

.,rt,I lit ht('_d,._.l) IG'.vanh |'ml, Sillltllt':lst Iv".V't.haslhcllit. "_}'fllpll)lll_, '+ '+_,']l(_lllth,'v C()lll-

I.,,ui-tan;t I ,,.in:,l M:,n<h..+ilh,. l.a (l)r I-rvin). l,art'd with 121 I_alit+llt,.; with <+xt'rt ,.l,ih.psy.\t,h,l m parr lO Tt'-,:,r.l, :er:,nl fr<,rn "lhv (+.In
lu,,I,x_,'.,llh I:un,I * I{t'l-vrt'nt+t'- _' all+l g

<,+G



",.It .h III .lih_\ ,Jl I",)_ I1<_',1_

tH thi- _,,u 1, ,,I i,aIicnl, hc lu,l,',l Ih;d hngthcrmiM ,,i :h,, ',,b ,,f ,xcil;,bi}it,, ,,(

h}t_'t'.}m'hr, m } .ul,I ,,1 tin' ;Ipl.'aranc,' ,,f Ihv c,,rh.x .,','n _`'iTh all arlc.lh,.tic., inchld

'.l,ikc- '.',a. Tht' ch;t,ach.riqic clJccl ,+ll The it,_ flu' barl"lurat,'., bul ,,,h,,'idm)lalJy th,"

ch.,.'tr,,vtl,.'tl,llahb_r:Hn. In 73 Ip..whialric I,a mcrca,.c in Ihc ;mlldillldc ,,f Tt'." cych'.,

t".'nt-, hyl,crsyllchr,,nv ;q,l_car,'d 4S lhuc. .imilar I. thai i_r,.luc,.,I by c.mul.i`'c sub

:m,.I ',,.a- &,-.crih,'d a- the t'h;N'ach'ri.li,." ,H" ".t;m,.'cs t l.'nu,,h'tl,'l,'lraz, d [M*'trazolJ +.

this _rml t, Flu. Cl_ih'l_lic gr, mp, cm th,." ,Jtll,,r Thai flu. excital,_r,. ,'flml i. i_rimarilv in

hand. ,:_mmonl`" -.h,m:vd ..pike>, _vxcvpt in flu' c.rl,..× i- _u_,..tcd hv '..m,' ,,v.rk .f

cases ,,f l,,:tit real, '.'.hclC d,.'finitv N,ikv<md Moruzzi,:' v,,'llo ha- d,.tu,mqrale, l that the

dome c,m@exes alq_eared). Tiff> autlmr did cxcilatorv el'feel i- aboli.fied bv decerd, ra.

not r)_tc hchavi_ral ,:hangvs in d..'tail, al li_m in mammal, and doe.. not alq_car in

though he did mention "state:, .f satyr|a,|., pige.ns, v.'ho ha'.c little t',Jrtv× I..ec ab,.o

confushmal state>, and ccrtain I+sychh" litatli- Roscnblueth and ('ann,m u+>..\s hoth sleep

fest;itions that ]"rcnch p.Lvchiatriq, call and stimulant> are u.t.d clinlcaIlv for EI:.G

larval cI)ilepsy <)f M,m.l." acti;'ation, it i< n,,t -url,ri.ing that a drug

An earlier paper hv .M(mroe and a>s.- with the combin,'d prol_'rtle,_ descrlbv,l

elates tt dcscrihes lilt' cffect>, on the l:.]'](; aho,.c would be a p<+tent activator.

of the first 30 ps.vchiatric cases in <)ur group P, ecause of thvst, intcre<ting physi+_h'_gic

given this drug. The c()tllttllltt t'i:ft'ct ()It tilt' l,r<q_:rties, it was felt that administration of

F.EG was slowing and slight Imihl-up in scor, olamine+o+-chloralosc with simultaneous

amplitude <+f the rccord. Tht' ttto:.,t trequcnt hvhavioral and l':l'il; oh>t'rvatltms might

change in the patient gr<mp was tilt' aplr'ar pr<)vc a fruitful re..earch technique. The

ante of paroxysmal, high-amplitude, hypcr purp+)se +,f thi,; pr<@ct `",as to investigate

synchr+mou< dischargt'-, u_.uallv of a I I'l whether there wag a >.pet|tic group <+f

slow-wave type. which wcrt' cithcr focal .r psychotic patients in whoth the administra-

generalized. +qonu' l,atlcnt> _-h<)v.'cd, in addi ti_m +)f SAC v.',mht l,r_ducc I'1:.(; abnor-

tion, focal or generalized >pike discharge., realities; (2") v.'hether behavioral disturb-

aim a few patient- r.hmvcll _mlv is_,latcd anccs couhl be produced in a significant

'_pikc>, in rcsp+m-e to thc activati<,n, number of psychotic patients: (3"1 v.-hether

The l,hy>iolt_gic ba.i. of the ]';}q'_i effect the beh;wic, ral disturbances induced corre-

of SAC i_ n+,t ch.ar. ('h.rlll<_>,v It;t> long lated with specific EEGahnormalities, and to

been us,,d a- a ktI,+_rat,_rv ancstht'tic, and what exit'lit the behavioral changes "+'+'ere

ont- +,f it- charactvri.qic-; i, it,, h<_th dcpres.v similar to the patient's spontaneous symp-

ing and >t}mulating acii_n <m lilt' ccntral t_nn:., rather than a simple toxic effect o_ the

nervou- -v<t*'m. l",_r cXaml,h'. <,n I,cripher+ll drug. as seen it] alcoh+d .r bromide intoxi-

_.ensorv -timtll;tti_m in ;mimal-. tilt' _'v.ked catiml, t>r _.r+me new pattern of disturbance.

_ec.ndarv r,'-l,,,n-_' i- ,.Ulq,rc-,'.cd in the cot such as that produce,1 by lvsergic acid di-

ticid -_.n-+,rv rvcvixin_ :m'a whih' tht" prl vthvllunidt' (I+SD'_ or mescaline, and (4_

mary r,.-l.m.,' i_,,c,mu.. ,'xagg,.rah'd. It has whether there `'`"as a spt'cific symptom com-

al..+, bm-n n,)Ipd that in ;mi;nal- tinder plex characteristic of those patients activated

,'hh_rah,-,. an,'.ttn'.ia a livht lap ,,n ;i limh which wouhl allmv their recognition as a

may prvcildt;d_" a m;_t,_r .t.izurt.. a'< in tht. clinical diagnnstic group.

.lrychnmizc,t animal. "l'lu. Vcncl+;tl imprt'.

_itm i- lh;tt ,'hlm-;d,_.c pr_,duct'- ;m t.xlrt'nu" Method

faeilitati,,r_ ,,f c<_rtic;d r,..l,,m.c, whih. inhih TI.. tt.chni,ltr. ,,1 chhu':th,.t. ;.-li',ati,,nl in ,mr

itinV ,,It+,.+'. l+arlit'ul;trly braht ..tt'm, rt' .It,dit.., w'as .imilar t,, lhat emph))ed l,y llerc¢l"

-I,,,n-,-. :m,l imI,',',l pr_.hlt'+ll+t.r{ ane,.thv'.ia. \II lhc l_alit.nl, l,a,l had a prvxi,,u, r,,umu' I++l.?;
\ 141 t,, 15 lll+lllllt, ba-c lit+,., l'il'); rec,_rdimg ",'.,a.+

( ;t'q;ttlt :' hi+- ulltplta.izt.d tht. d, tuhlt., appar m;.h, ,,HI tht' ,Ill) ,,f the CXl.'riult.nl, mchMmg a'

<'nlh l,ar,,,h,xical +.t]l'cl ,,f rhh,r;d..,' .n least +,he 3-minute l_"rlod of hypervt'ntilation
cvr,+hI:d ,x,il:thilil,.. <h'm_m'.lrathvd the S.,,,l+_+l;tmint',+ ,Id,+_,d,,-c ;xa. ,li-.,+l_t.,I m ",,.ater
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• :,d _:_tu h_ m.ulh l_l'_; Tcc,,rdings _ere started a dr;unatle reminder ,ff llle iuq_ortauce -f distin-

,_Jdn Iopcr_enlilati.al txcrv 1S .r 30 minutes guistfin_ |wtweell "col]trld,.'+ and "volunteer'.." par-

t¢ccord_ were follox_ed (.w a- hmtz as two to three ticuh.rly in ps.vchoh_gical inxestigations.
.,mr...r until maxm_.d VE¢; abnormalities alL- Half u¢ dw neur.lo_y patieuts had a proved

pcared In qOT1aepatit'nt-, i.IMw-up Sttldies were diagn.sis of iocal c.rtieal disease ou clinical, lab-
_+,Ilt' ihllillff tla' alt'xI 24 h.ur-. Als<L pulse rates orator), or operative exatllinatioli, ]n two cas@s

x,,.rc lak,'u a- ;m addili,,md mtqh4_l _( follo,a'inR .nly equiv_wal fiudinlzs were pre_ent on ueurologic
tt/e effectiveuess of the chloralose. Side-effects examin:diot_. The other neurologic |_atients were

_t.rc c_,ential] 3 thn,e rcp+wtt'd m tile urighm] a group of suspected epileptics for whom c;_.reful

stud>+u hospital work-up, includhlg routine EEf;'s, had

hi all o( lhe _ubje¢1,:. both vtlhmteers and pa- (;died t_ clarlfv tile diaguo_is and for most of
•itul_, a comhination of 500 mV of chluralose aud whom the }']EQ wa'_ normal or borde_llne.
1_5 nl_Z, -f seopolamiue h;,dr.hronlide was tlsed. The psychiatric patient group is not a cross
\",hel_ the -,tlldy '._a'; l',e_um lifts combinatlou of section of a usual hospital population, since many

drug.; ".',a- the only available product that contained of the early cases examined had marked impulsive
I,urc ,_+ehhw;do,;e Rccellll). however, tr-chl.r;dose or "episcnlic" behavior, although later cases were
has become available, and it i¢ planned to use this selected at random. Our hospital population also

l,rel+aration in the future, since comparative studies contaiued m;my petit'iLls diagn_sed as schizophrenic,
-eveM Ill:it scopolamitle lla. iio potentiatin/.z effect although no secondary s_vl'nptoms of delusions or
.. iar a_ behavioral _,r EE(; changes are con- hallucinalious had ever b_en present. This weighted
-t_rned patleut sample prohahly accounts for the higher

The exlwrimemal set-up included an EEG room incidence of base-line I'Ar.G abnormality than is

with rvle-wa3 mirrors so that tile subject couhl be usually seen and may iwoduce a higher per cent of
tinder eon.tant ohservation. ¢)ne of us or an EEG activati.n with SAC than a chronic hospital pop-

•echnlchm v,a_-always in attel_danee. The staudard ulation would show. No patterns or volunteers

:echniqtm R)r electr_le applications to the scalp over 50 or under 17 3'ears of age were used. All
and the EEG recordings was u_ed. A brief mental- +,i the psschiatric patients had neurologic work-
-talus examination was usttally perRwmed at the ups and rt+utine skull x-rays.

beginning o'_ the test and again at the eud. In

additif,n to this, tile patient_ were encouraged to be Results
_l)ontaneou.; ill reportin_ of symptonls, feelings,

_hont_h_s, +_r sensations during the test period, but Electrocncephologrophlc Findinps.--Fig-

no direct questions were asked. At the end of the ures 1 and 2 summarize the experimental

study the ,ubjeets were carefully questioned about findings; however, certain important detailsspecific changes in affect c_r thought content, par-
:icularly re_ardin_ lhe appearance of symptoms need elab.rati.n. Of the 15 neurologic pa-

-t_ontaneou-lv occurring ira the past. If these were tients who have proved central nervous sy$-

reported only nn direct queqioning, their validity tern lesions, 13 showed focal activation on

v.as carefully weighed, the side of the h-sion (if it was lateralized)
The control _erie_ consNted of 31 subjects. The after the administration of SAC. This oe-

_rst 15 were l_rimaril3 ]at,oral<wy workers, physi-

,'ian% and _,lher per.ounet _'<mnecled with the pro- currcd despite the fact that eight had either
)ect. Of these 1.5 subject_, 4 showed borderline normal or I_wderline I:EG's _luriug routine
EEG ahnormalitie< ,lurin_ the hase line which electroenccphalogr:q_hic studies._ The two

_ere mleu_lfied t,_ ;.-liv:m,,n d_r.u_h lhe admin- who did not show activation hail minimal

i.tralion of chlr_ralo.e The second group of localizing signs a_ld symptoms, with iio x-ray

x,,luutt'er_ c,,n,.iqed ,,f 16 ,uhjects, mostly nurses, or olwrative cx-idence of focal lesion. The
nwdic;d qndrm.. ,ecrelarie.. etc, and, of these. 3 16 epilt'ptics rcln+rted all had minimal symp-
.h._ed I.,r,k.rli.e ;dmorn.difie< ill llie base-line

[1'3; It i. intere-tin_ t,, u,,le that the second toms and signs, and 13 of the 16 had normal

t..n,u1, oi vohuflt+er- _t.rc I,rhnarily "_liehed ",'ol- or questionable electro__'nccl_halograms dur-
mt,.cr.," v,h,, ,.,.,,rk,.d vilher in the medical seho_l ing the usual routim' rec.rding. It is to be

,,r ;,t the h,,.i,ir:,l u-e,I in c,,njuuclion with the noted that after .q:\(.* 15 of the lti had deft-
-rod,+ "lhe_ -h<,v,e,la high im-i,h'nce -f em<_ti<mal
_,rll}ll['lll % . II];IIIX ;111t'll+hll_." 1111" ,,ll|plt|ielll i_sxt.lli;ltrie "_|'X Im,rderlme I'_I(G +xr mean slight build-tip

h,,, : and lht,l_ xxa. ;t hit, h iul'idlrlIce Of previ,_Lis on ]l)l_'rtrtlli]alitnl _.,_ilh immc, liate return to nor-
,;.I itqur> ,,_ _J,'nr,,I,,v. ,li-,,r,h'r i+, Ihi_ grt,tlp lllitl, qlteqi,+nid,h. ;implitu<le ;tsvtuuletr:., slightly
M:,t_x_xvrt. ,,I,xi,,u-t_ n_,,l_i_lvd t_ \+dUll|_:er 1o sh_* t_r {;L-I rvo_rd., tw tllll'-li_lnidlle fl_':ll ,_r ran-

+II,I r_llt rtl++Pl" ;ll,,,lll I]_tll_-lllt. "' "Ihi- _r,_llp '_aS ,l(illl .i,ikv..
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!EJ;_'mmtol Gp. Baseline EEG Activated EEG Behavioral Responses

l ....Noi'mol llrill tion of i Seiiui'e
i

Is<m<_i+ya++-16 i 2 I 13 i 6 14 2 3
I L.£_"O_(19)

j h,,,o,,,,,, i .....
! _ro comp_i 2 2 4 2 2

_ i cotton(4} . !

+ /With k,own i Iim_itv 3 2 3 I 7 3 4 (
jdisordot(8) ! !

I ITotal - 3t 21 6 4 14 i 17 I_) 8 3 I
t [

.ouin _'ocolItgofl
/ (tin 2 7 6 2 13 It 3 I_e

tm_ II 2 t 3 I 15 8 3 I 2 I I

Total,31 13 9 9 -% ! 28 19 6 2 2 I I

.o ,+ No i'oli I i i +
_-- (44) 23 + 8 + 13 I0 l 33 12 IO 2 2 18

O. drWs
(211 14 5 2 5 I 15 13 ' 2 IS

Total,65 37 13 : 15 15 , 2 48 12 23 ! 4 j 2 24

I.'iu l .'::,ummar_, <+f rt';tCtl,)il_ t,, >.c<)f_lalmlli:-_i-t.l]l rah .co, S \()

nite evidence of EI:.t; abnormalities compat- group of severely disturbed patients, one

ible with the clinical dial,'n_>sis. +\ detailed of the physiologic abnormalities heretofore

report of these p,itients is now in prepara- not conclusively demonstrated is this tend-

tion, but they are menti+flled here to support ency toward cortical hypersynchrony
the concept that the + paroxy_lil.il h)'l__'r- (Hill t0).

synchrony or spiking activity st.en after Our small grou 1, of volunteers, howcver.

administration of SAC is an :Ulgtnczltation showed a high it_cideuce (+f similar activity.

of a real potenti;il f.r this type .f physio- with 17 of 31 dem,,nstrating paroxysmal

logic response. Thi.. c.nect,t ].. :d-.. sup- hypersynchrony after SAC. t]owever, de-
ported by the c<,usistcut ;lugnieiltatiiiI1 _lf

tailed reiuvestigatiou c_f the group revealed

any slight atniorln:llitv in tht. 1:+I'](; in all that in eight volunteers detailed psvchlatric
groups stcldied. If tiff. is true. it i. strikhlg

that of the G.:, l,,,ychi;iiric p;itii.llts 41'4 should anti psychologieal sttidies in the departmen-
tal outpatient clinic iloile prior to this studx

show <lt_'fizlitt: par+ixx',,tnal electroencel)halo-
showed twidence tll" sexcl'e person.ilit.v dis-grapllic ;tctixiiv aft,'r the ;i<hiiinistralil>ii tif

_A(;. although .tlh" 15 had any :*hnormali- order, with .I diagnosis _,f probable psycho-

ties during r.ulim' clecfro_'net'l,halogranls, sis. Four .ther. ha,I a goc, d history 0f

Thi,. _roup of 4g Ipalieiits dlJ_', li+)t iuchldc central lie. you:. _,vslt,lll complication: three.

thos,, wh. showed mild gcncraliz,'d -.lowing of severe head traum:i: ,me. of migraine. In

in tt.- rc_ord. _lfich wc ft.,.I is characl_.ri.;tic this i_articular _r,,up ,it" 12 _olunteers. 11

Of th," ft_xit" t*lt'_'t'fx i)t" _.\(" t'Thi, t.ltl.cl _.hco,%'edactivati_.l. (_lnlv 3 _f the 1Q ill tile

can h,+ ,.licii,.,I i. i_,,i-Nml, wh. h,_x,, n, li group who did iioi have evidence of di.-

sll_l,,,_ii ;i_iivali_m whh the il..lla] d<l_.l• ill lorll_'d I.>havior or :l borderline hase-lin,"

_()I<) ili_. if flit" d<l_e i'. rilisi'd to a tilxie 1;|'(; w{,re shnilarlv ;icii'_ated. It is ohviotl4

level, i "l'. its ihi. <llt_gl'sl_4 thai il! a hlrgt, fr_llli the above thai ;i _'art'ftlllv >¢rt'i'ne, l
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FFG activated EF.G
90 [] AbeormotEEG ['- EEG
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boseline iI0 EEG

F_ !1
Normal Volunteerswith FOCalCNS Epilepsy Pzychiatri¢

volunteers p|ychiatricor lesions (16) i_'ient s
(I91 rteuroto_cdi_mrd_'$ (_5) (65)

(tZ)

l:i_ __ I.:l.:l; rt._pqq]_,(._tl_ ;t('li_.;tliOll

L'roup _1c \l_]tltl[_._.l--. i- m.cd,'d l,, -.eric :_- r,'_l.,n.c [hL'f_.. IIH|_- _)t. Itlill_Jr tllotoI" _.']l:lnges

"nc_rmal colltrols." with iil vod¢)ni,_" 111(b\tqIR'lll_.. particularly in

In agreement with l',aruk, 4 wc f,_uml that. the hands, a¢¢raxatcd ILv spontaneous or

despite this CNF acti\ati.n. _,nh" 3 ,d th,' 1,a.-..i_c m,,\cmcm i_ the _.xtremitv. There

T27 .;ubjects h;t<t ;_ctu;,I _cizurc< Tw,) had m.tv hc ;t _.li_ht ;tt._xia. and occasi,mally a

U.._vclmz]]_m_r ..cizurc. a.-.._ciatcd x_hh ;_tlh, ]._sitixc I{_mhcr_ _,i_t_. dizziness, and weak-
t]l;{ti(" l)l_)x.L'tlll'Tlt ",. hizarrc I,.h;txi._r. ch,udh_ uc.>.

,,_ ..c]_r.orh]m. and ;u]m(*..i;_: the .thor hp.t ()f thc 127 i,:,ticnt_ \vh_ took medication,

C¢]IlF, CI()I.tST3(]S$ P, lld ]l;l(t ¢)','C;{'.[(Ill;_I l]l_.'(E'l()lli%" _) -h,,wcd ;= s¢.xc_'c _r_;m]c tyl_' _ reaction.

icrk.. ]]_ the Ul,l,,'r cxtr_.mhh'.. _xhh'h c_ul,I Ih]- xx;*> m;_,'kcd t,y cl,_tndh}_ _)t" st'_s_rium

1"_. a_rax';fled hv l,;,.-ix,. III()\t'II)('IIT. after v. ilh ,li-,_vicntz_th,a_. Zll¢'lll(_r\' loss. and l..,r

:'m' _ns_'t _[ l,_.vch,,/ic I,,'h:_xi.r. _hc re- -_'x_'r;tti_,t_. fidh,xxcd h\ :mmcsia. In many

-I,Ondcd readily whcll 4 _rai_l- t(L_):_ ;¢m. I _f ,,thor. _d" the cXl,Crimct_tal _r u I, mild

].t_.n_harhmd _,_dim_l _x;_ _i..c_ mlr;_....._ ,lit]icuhh... m lim'r ]t_tcllcclU;d l,crf,_rm;mce.

,,u-ly. rc;C;d.ia_ ", u.ci, tN ,'7. immc, liatch'. .m'h a'. c,,ttll,licalcd ¢;dclfl;fl]_)ns. ;_xxarc_es.;
l¢ch_t;'i,,ral /¢,'.,/'..,',' Th, F.\C u.,'d m

_1" lJ)_" I);l_x;l_" _l" lilllt'. I,Y *l/li_.'l¢. "',lq)ll_,t.'hi.. -tu,h" i_ ii_arkct,',l hi I_ur.l,c a.. a _cda

• \ ....,+."[ht u-ual clh_;cal i_ H.m_c i'. a '.cn..c I,, qm'.ti_.. _t" ,_ll_'lll;lli_ll ;llld r,_..'t'lll Illelll-
',1" I;k_'itl.l'lt'. t \i'll \%";kkll_ _ _, ]l_t|it_'t'l'_'lt,'_'. lIT%. c_uhl I.' cliched, a- xxcll a', _.li.eht va_ue-

,,n,I light q'"l' (_lhcl ,.t]'ccl_ arc mhfim;d u,'.. i=_ _,'c:illm;¢ the cxi,cnicHcc. [ ,,_\ever

:,,-h;=_ h,rsd , h;m_, _ _ Ii_. 1 =. _m'h ;=. I,,_. ,,f :_- rcl.,rt,',l I..I,,_. flu, ch,uditll¢ ,,t- ..cn_-,,rilltH

.hihili,,u. mild ,Iq,h,,_i;t. cxl,rc_..h_n ,d xx:¢. u_,l ]=i ;Hll xx;n pr_l._rli_ul;dc h, the

",,.rm, ,h'l,,.,I, ut m,,- -,,u=i, tinn_c-.qi_hllx ,li.turl.-d I_chaxh,v .1_,,_ m lh,,.c that h;*,l
-, ,hl, li\, I.'});=xl,,I..m,1 ,,,,;t-],,at;nil', ,'x¢'_'- ,_ p-_.ch,,lic t¢'_|Llti,gl|.

-'_,' _;,_,t_. ,,_ -illh.-- \ .... r_ll,;az0'ial _ lhi_ ! k. uhh,,;m_. 1'.*11.

Ill



%'k .It ill .fll_L\+_l /'_It ll_xlx

/,l/;'+ath,. ,,! t':,'yHh,tic /:,q.;;'ior ( )f hc ..va., ,wit'nh'd"_tindcr tl_,' dru_, h,+ halluci
:iw 4S I,_,_,.'hialrb: I_atit'nt- 'aith I'll'I(; a,:li',a uah'd a ',.'isi_pn_f hb, gh-I frh'nd, lalk_'d v,,']th

:ion, 24 >hmxcd c\idencc ,,f i,.ychc,lh" rc Iwr, and Irh.d hJ _.l up from the bvd to

.wliou_..L. ,h,-cribcd I.+h,_ < I"i_. 3_. In huff her. The I.w incidence _f p,,ychotic

100 bvhavior ill those palienls who }lave lltR in
the I,;p,l shown sln)ilar I_.havior Sl_mtane-

_,ush,' sul,'gesls thai the l,henomen+m induced9o•Othersubiect$
hv .gAC is n<_t similar to, the specific psy-

I_0 '. i P,,_h,o.,¢pat,,n_, chosis inducin_ effect ,d 1..":,1)or nte-caline.

.M.re,,vvr. n.rmals who have shows_ no evi-70. S41.doliveEffect PsychoticEffect
dence ,,f ]'_1'_(; actlvati.n or psychotic be-

60. 6Z havi,w under the drug. but who have taken

high ,loses of SAC. show the toxic phenom-50. 40 ,'n,m ,,f slt'e I iness, c<mfusion, and ,lisorien-

'ID 40 tati,)n, with att*mt,sia, but no psychotic
Iwhavior. This sup|_rts the concept that

30. .<,ALTIwhavioral activation reflects an acti_a-

ti.n cd true psychological lx_tentialit.v for
20. 6s i psych<Me I_.havicw. Figures 2 and 3 sum-

' ) marizv ill graphic f,)rm both the EE(; acti-
IO. I

_._ vati,m and the t_'havioral activation of the

exwrinu'ntal group under SAC.

p_ I_m ¢_rclm*_m_ [n the _'roup +,f 26 patients who, showedon iotoI num_e_r of on totoI nufln_r of

_b_tsSpot_,_ir, mii,_ EEG'm psychotic behavior +'Fig. 4) a predominant

Fig 3- F,ehavi.ral rc<l,on-e_ t,+ activation reaction was actinK out of sexual, angry, or
fearful impulses, which occurred in 14

exerv in-tancc thi_. xxa- acc_mg,anicd by cases: 12complained of feelings of unreality
paroxysmal hvperswtchmnv, alth.u¢h not <w depersonalizatlcm: c_had definite iear and

correlated with the degree oi 1".I'_(; change, rage reactions not accompanied bv acting

Many patients sho_vcd the par.xysnaal out: Q. depressions, while only 3 had overt
hywrsynchrony withoq, t cxidt.nce ,_f psy- hallucinations and 2 delusions: 6 showed

chotic tx+havior. Of the 62 subjects, who extensive confusion, which was not just
inchlded the volunteers and thc neur,)logh" cloudin R of sensorium: onh' 2 had severe

l,atient_, 45 showed ]'_I-_Gacthallon but only disorientation, and 3 had complete amnesia
2 dem,,nstrated psycholic reactions. (-hle be

for thc experh.ncc.
,am<. a_ilated, omfused, dcpressed, and sui-

In view of the predonfinance ,ff acting
.'idal. ha, I persistent re,miring, and >h,)wed

out and <lepers,,l_alizati,m manifest under the
hv-h'rical acting +,ut. requiring overnight

.<,AC and the fact that the overtly psychotic
n,,+l,ilalizalion..\ sub-equent dvlaih'<l medi+
cal history rexeah'd that -imilar rcacli,)ns behavior was fre, luenlly similar t,) the SlUm-

taneous tvehavior shown by the patient (inhad _.:Ctlt-rcd (ill lk_()(lt't'ilSi()ll_ill tht' l,ast

,',:hen ,he had g[mu+ral anc,thesia. The ,)ther, 21 ,)f the 2() path'his}, it "_,;ts it'll that thi-;

a ncur,_h,Ric l,ati,'nt with gram<l real and drt,g might diffcrentiatc a /¢n,Ul_ ,d pa-

I,,y,Th( Ill( i_" -eizurc-. was actu:dlv h,sl)ital- lit'ills charactcrizvd by hule_llsivc actinic out

)+_1"(](+Ill t)ll" p_,.vclliatric -(•rx'it't" ;11 the lime ()f ;m elfis<nlic nalurt •. (If the 26. 16 had
".',ec;m-," ,,i lh," hizarrcne.- ,_f thc-v ..cizurvs. ,h'lhutc vvideucv <,f iml,ulsive Iwhaxi,,r. and

If,: xxa. ,,f I,,r,h'rline inlelligcnce I,ttt did lU .h reed el,is.,lic behaxi_,r di,.orders. ('>f

n-t ,leln_n_.lrate l,-Vch_,lic I,eha_i_,r except the remaining CXl,vrimcntal .ubjects wh,,

,lurin_ icta] .l/ih--z }V.'. th(.r('f,,r(., was. m x',ere l)sychialric I,alh'tH- bill tth,, ,lid n,)t

du+h.d in Ill," m-ur, d,,lZic +zr,,ul,. \She+ugh ..hmv psvch_)lic I_'haxi,,r tm,h'r lhc inlhlcl]Ce

541



.I 3[ A...IRCHII'ES OF .VEUROL_ _t;)" . I.VI) I'S F'CtlI..t TR _"

Prr,_s H,sto_yo_.._f PSyChOtiCReactors NoPs_ot_

Ep,todlc be_r

E_havm* sJm*lar to SAC m-
tlo_

Act_ out /

O_tr e,ono hlot ,on

Fear

Depcesston

E.roh¢ /

Confusion I

_o_ I

Susptc_on I

Halluclnahons I

Amnesia I

OtlUllonS I

DlllOf lenlll t lob I

o ,o zo 3o _ 5o eb rb 8b 9b ,6o 6 ,o /o 3b 4o _
Perc_t F_rcent

Fig 4.--Summary of psychotic reactions to scopolaminc-a-chloralose (SAC).

,_f this drug, only 5 out of 41 had histories but other patients would show slowing to
,,f impulsive behavior, while 8 out of 41 had a similar degree without the confusion. Of

a history of epis.dic disturbances. It is the 26 subjects who manifested psychotic

interv_-tin_ to note that approximately half behavior under the influence of this drug,

,)f the p_ychiatric patit:nt group was rou 9 had both paroxysmal or high-amplitude

tineh taking one or an_thvr "ataractic" drug theta-delta ;uld spiking activity, which might

at the time ,,f the test. Tht.re was no appar- be generalized or localized. Only three in

,.nt e(ft'ct cm 1-EG chang¢.s, and prohably no this group had moderate generalized slowing

reducti,,n in the 1,_)'cho_is inducing l_,tential ;done. The remainder presented high-ampli-

of thi> I,rocedurc. It would seem from the rude, paroxysmal theta or delta activity.

:d)_\,* thai the SAC activation of psychotic which might be focal, show a shifting focus.

b,.havi,,r ,foe, .ccur m th_,se w}m are pre ,)r ultimately become generalized and con-

,li,l,,S_-d to this tVlU: ,,f behavior. This tinuous. Thus. at the moment, we can make
,,b,,.rv:di,m has cvrlain imldicalions in terms no specific correlation between scalp record-

,,f th,. ,m.,'hanisln ,,f ,'t,i>,,dic l,sychoti¢ el,i- ings and the vari,_us types of behavioral

.,_&., and i,o,sihh, ch,,h',', for treatment, chanl_es. .\s reported in the prevlou_

C,,rr,'lati,,, ,,[ l¢cha_'i,ral and I'I'G .h" sttldy. _ trine patients with subcortical dec-

tir'ati,,, In lhi_ vxtmuh'd _eries. the corre- tr_)des in at h'ast the septal, hypothalamic,

I:tti_,r_ lu_t,.,I h', M,,nr,.. ,1 in the _riginal and hilq,Waml)al region, as well as on the

.tu,h x_;t- not :t> l,rvvi>_'. ..\s w_mhl lw cortex, have trot hell_'d in making correla-

,*Xl,-_t_-d. _xIwn the palienl rep_)rled drowsi tions between t,'havlor and electroencephalo-

m:,- or -I,',.p. tin're were: typical drowsy ,)r grams.

-h'," I, r,coidings on Ihe I'_l'_(;. |ligh-ampli- Report of Case

lu, l_. _, n,t'alized _l,,w activity was _)ften "l'_)clarify the* type ,if patient mo_.t likely

a-.,uial,.,I wi_h markedh, c_mfused Ix'havior, to show I_)th the electroencephalographic and



',-h h 711.llh_\ _H I'\)t Ill,six

!ilv b,.'h;p,i._ral actix;lli,.n utlll_'r ._.\t'. "_'_t' pcr_qmalilv much ]ikc the' palieul'_, bcm_ pal

V,'cntid like h_ I_rc-cul ill dclail _lnc cm,c licularly hcp.,lih, and re',lricii'.,e tov, ard tIu" Imiielfl,
v,,hih, filv,,rm_ fin. bo)s. The mother never al-

hi-hux, accc_mpimic,l h\ a ,ti-cu',,J,,rl 4,fthe' h,wvd the patwld Ir__ocializ_.freeh, linddurmK

-mL]laritit. and dilTcrcm-c, in lln,.c palicnl., ad_descence rv'.trwt,.,d her ..,,cial ;.dviti,'., ,ahile

",\'ho -hmvc,1 n,_ cicclr,_cuccpI)al_L_raphic ac accusing her unjustly of ..e×ual promi._-uil_ %he

'}\;tliI_ll ilih't" lilt' adlllilli,.Ir;llil)ll i_f _.\('. ilmve}ed tl) Ihe p;tlicnl her i_wn _,lP-llitI,nl_,lw-_, alibi

A 27-_car old htm-exxi/c, a mothc_ ,,( tv_,, met_ _ense thai thc _,,rld _<e, a h.,,tih, pJa_c
:;dlx rclardt'd chihhcn, v,a. ;[dnlitlc, I tl_ the Ilos The 1)aticl]l '.,ax_ _,f h,..rs(.If, "I "¢.;c-,;d',,,.a,.. dif-

!,ilalin Fd_l-uarx, 1(145, G_r i,xahtalmn and fcrent and eonfa.ed" She "e.as xh?. and i.olalt.d,
:vtal;m'm ,,f cpi.,.lic p-_ch,,tic _ca, tUm,,, lastin_ while quick-tempered and ]Mllgerent, rebelIing
t;_,n/ :t _'cx_ ]_c_llr_ I_ a f_xx x_ct'k-. ;rod _;evcrv ;ig;lillSt ;n)Lh_)rit', and tearful _f _cho(d 5,hi. had

_llOll_h _11 ";iX (k'q;k_,ioIIg ll_ reqllire ll_l_pila]izatillll IiiilneriPIIS phol_ia',. I);irti('u];lrly ('oll('ernillg darknes ¢,

,,r mcar<er:di,m iu jail. Thc-c vl,i-,,,h'-, described ;rod tire The latter had sot)r: realiqic basis, .dnce,
a. "-lu.'lb." I,3 hcf hu-l,aud. ,,,.,.'re preceded b'. at the age of 3 ,.ears she sustainvd _,e,:ere dlird-
nl<mntm_: irrital,ilil_., h31.,chondria.i., and severe degree burns ovt'r her l_l.'," and face, requiring

_,_cipiml hcadache._ \._ tile auack progressed, rvpeated plastic surgical operation-, .Milch had left
'hirc ,,',_,uhl hc ",',it]Mr;t',xal and lack _( t.nlolion;d hvr face cow, ideral_ly scarred and dislorled. ._]le

rc',;pl_ll.t,, ;icCt_Tl/pimiell 1,3 ;l -mrin_:. x;u-imt h_k _a., attaehell to her falher but l'uri_us ;dg_ut his

_) th,. c,.es: tl]is ',vouhl be Gdh,_svd I,?_ ilutl,urst_ l,hil;nMering, with her anger directed toward lira
,,{ rage and deMrllCtixenc.., at which tilnl, the girl friends lnore Ill;in to'0,ard tile father himseli.

I,alient v.ould be i,h:,-icall'_ abuq',t l_',\ard her t{owever, after her father's divorce and subse-
?,usl,zmd _r children. ,,r -tlf Tnlltilalive. and, in ,luent nlarr_age, _he accepted both her father and
{act. ,)n Ix;i, (;Ct';i_i_ll. "uicidal "lhe'.e '".1_.'11."" his v.ife, _flen expre'_-mg a desire to go and live

a,,uld It" acc,,rnpanicd b,, vi-ual hallucmati_,na, par with them lter childh(_H and adole,<ence were
ucularly of her dlihlren cringin_ m fear, _,r at characterized by i,.olation, and only superficial emo-
,,tiler lime> ,ff her m,,thcr, hu.l,and, alul childrcu mmal relation.hip.; with peers or family. She met

ailing her name. and adm,,ni-hm_ her .Shy _,uhl her husband m lhe l._spital while undergoing a
break up lurnit/lr_,, tear off ht'r cl_,thc., awl tr_, I_, plastic operation, married him shortly thereafter,

tear her hair "to get the -hake- out ¢,f it " The.e and had ditticultie_, in adjusting to the marriage
;tt_ack_ "0.Otl]d be ;icc(_nll_anied 1,,. _.;tr}ing dt.ldrt'c_ irom tile _l;trt. _exu:d ;.ill}llStll/ellt ,A',3.Salways
,,: confu,*.i_m and di.,,rivmati_,n \hh,,ugh '.],c poor, _ith the patient failing to attain orgasm

"laimed crmlplete anme.ia i_,r till. epi,.odes, dr- until the last ?,ear or so. Al[lenLpts at coitus, as
tailed qtle_tillltlll_ rl'v,..;ded that ll_vrc ",_as _t'nt, rall?, _,,ell its her pregnilllCy arid deliver?,, were accom-
_.ome hazy rccolleeli, m F_dlo',,.ing I1_ a/lack, tht're l,anied by Inueh acting out (_f the aggressive be-

would be a peri,,d ,_f del,re-.i_,n and remor.c h:o.'i_r descril_.'d at_)xc
..\mobarbita] LAnDfall _..lium intr;o, vn, ne.,l?. '._._ml,I .\.idc frlml the scarring on die /ace, hands,
¢_flen control tile behavior and _llnl_'tilllt*'_ ill;,f)rt and trllnk, p|l)sic;d alld neurologic examinations

'_e altack_ :'_t other tilne_; honpitldization v,a, _ere llOllOflltril_llt_r} [.al_lr;tlory fnlditlg_; "*ere

required for as long as two month% with tile pa- all IR.gilllle t.xt't'pI for tile eleclr(_eneephalogram,
nenl receivm:4 KST and .lll,C_,n/a in.ulm l'_urmg x_hi,-h .I.,wed s,,mc .hort runs of O. 7, and 7_.,
lhe interval- bvtv_evn lhc-v allm'k_. Ihe l,alierll per sec_m,I activity and a qnltll huiId-up on hYl',_'r-
"0,a. },_,_tile and irrilabh'. I't,fl_tilllth l;llllllill_ }it'l" x,t-ntilalti;)ll, _,ith m',nwdii_te relurn 1_ n_rnud. The

hu.l,and abt,ul l,a',t mi.,take- and .U-lmi,,usl_ a, rvcord _;t. read a._ a generalized slightly slow

u.ing him _,f _.xtr;mlariml altair.. _l,crea. ,,lit. record, c_m.iqenI ,._,ith, but not indic;LliVt" O{,
herself was c_-casionally prnmisctmu_ She had el'ilep';)

"onstant hyl,r_:hondriacal complaints, wizich led to _t the time _,( a, lmi,_.itm to flu ho.pit;ll, tile

:'requent visits to her drmt,,r and _.e_eral })ospital patim_t v,as s_mu.',,,hal irrilahle ;rod susldci_m_ but
;:lti(_fl_ 'Ail]; tl_,l_ ];q,arrflomi_:_ _tll_,r,A'i_t, c_q_eraliV¢'. -ho_._ing I)o ¢'lidt'llCe _f the

"]}w lUdWnt i. I],l" _,hle.l ,,i fivv dnhlren, tlw vpi.,.lic behavi,,r de.cril,e,I al_','e Intelleclual lest-
*,dict. I_.illle I.*?,-, I.,rn illlO it f;uuily of I_,v. ills and it r_)tllille nlelll;ll statLis t'xillllinitlicln re-
,t_,l_nlic all, I ..¢_eial M;IIII- "l}ll" ('lll_lit_llltl clinlalt' vvah'd iio ;tlm_)rnlalil} llo.aever, during lhe c_urs.¢'

,,{ l},l ]_,mll wa. ml.laI,lt "ll_l' [;dhur. '.'.ho ap ,,i her h_spilal _,ta}. she _..(mh| sin)',,, lhc t',pical

par(nl]x _a. ;d}ccliOllal_" I,,;',ard Ill(' ]_allt'llt alld "H_'lls," ,ahich '*_,onld gt.Iwr;dl) last G,r 24 hours,
v,t_ ]_vr _,lm' cnl_dmn;d .v_urlfs, _,.a_ dewril_',t, bul Ini!ff.]ll I_'rsi_t fur '*,_vek. Allt-lnpl. I,_ t'_tltrol

"t \_rthclv--. a- an idt,,holi_ v. lu, v.a. _rlt-sp_m_ihh" tlu' I_.ha'.'i_r wilh iw_licou'¢ttl.,;utt-, such ;t. ,liphcic, I-

, ,,,: frv,lUll_l!_ a_;t', fr,,rllh_,Tm, l,hflan, lermg lhl h}dant4dn _ I)ilanlin). phcn(,barldtal, and lrilllt'lhlt

•', ,,ll,_.r h:u,d, d,,. m,,d_cr. _l,,_ ua_ rv',ialde a.,I ,It, me ('J'ridione), "_('re Inl_|l{'('{'SS_llI, g|_ ',,,ere

-.ll,,tl,',[ lh," /:m,il_, ;',a- ,h..cril_.d ;t. }i;[,,'ilIR ;I re.,erl_illc ;llld ehh_rlm_nlazilte "1"11¢'I,vha',mr c,,uht
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.1. ).[ .1 .IRC/IlI']:'; tU .Vi:/ t¢,_ '/,; .l.\i_ J'.',F_ ItI. t/R.

,,< t,, ,,I,,,,n, I I,_ ,,,u,,h:,rhtt.d .... Iium 7'= _¢air_- ,:h,,m,m_r ,],ih'l,-x Ihc-,' cl,i-,.Iic auack-

,05 _m _ mlra'.cn_m_b, itdio:_.ed by mail]t,.'n;ulcc w,.'re fl'cllUt'IIIIy .I,cc,_ull,alli,.'d b'.c di:.qJl'icllt.I

].,.,. ,,f :'; _r;dtl. I 2:, _m) lbx m_mti1111 ill [i()I] ;Itld ;Hllll_'_i;l. t)LI[ I1()| ill,.ariatdy -,,
'T;IIIIII-tIILII'i\ I]IF_'(" litllc_ _t _[a) , .

Tiff. Lvl.. ,,f I,ath*nt ],r,.'-cnt_. a real ,liag The :mmc._a _fftcu .c<u<.d m<m.' a con_,cv,u-

u,,.lh" 1,r,d,h.tn. m,l fiuing ,h.scriptivvly inw mali,,_c,-h_ t,, <hmv r,..l.,n.ilfility i,,r :h,'

<luv _,f lhc usll:il <lia_n,,siic categ_Mcs. This hoqih' acts c,,ninihted, a-. l'or in>lance, _il.

;. lhc t vpc of hisi.orv lltlt' ¢lftcli q_l>laitls l'rOlll ,Iraniaticallv rcllrcscnlcd ill lille patient .,vii,,

lgii{cilt., with ltqlll)()r;i] Iolie Slfikt's. ;is has _:ls hospit;ll]zcd I)ccau>c her behavior wa.

t..i.n de.cril>ed ill detail in two prcviilus ;lct'ollllJ;iuied ])}" ;illlllt'Sia. hluuedi;lllqy lifter

1,:ll,cr. llx l';rvin and ]*;psicin.§ In facl. out" hospltalizathln. Ill 7;till her re|ease, shl"

,,f tht' lultictlts hi fltlr series was written proved the aumesia was <t fabrication tlx

up ill detail by l:.pstein and Ervin 8 (Patient rcl;itiilg" in ininutc ,letail the evt'lliS I)f the

XI. (i. I. If Olle w_mhl emphasize in the prvcedin_ 24 hour. l'llr which she had pro

hisl_,rv Ill<. el,iso<tie llaiure of her syillp xiotlsly clahned C_>llllllcle amnesia. At times
tOlll-, a_ _cll as the cloudiu_" of scnsorituu, the episodic bch;txior was more typical of

the iliagi'llisis wllulil t)e psychomolor epilepsy catatonic [lltltisill. aild al other times it was

with a rather llr_donl_ed ictal response. If just episodic depersonalization or seductive
and self-destructive acting out.

,,nv w_,uld emphasize the _chizoht and para-

uoid features in her personality. :is .,,cell as The behavior betweeu the episodic out-

the prol_mged agitati_m and homicidal-sui bursts would Ix' characterized by poor inter-

tidal behrivi_r accoml,anied by visual and personal relationships and social adjustmeut.

auditory h,dlucillations, the tendcucv wouhl usually aeconlpanie,I by narcissistic, self

t_' to consider this pers_m a catatouic schiz centered preoccupati,nl, irritability, para-

+,l_hrvnic. On the other hand, the imllulsive noid trends, and lack of close emotional

In.haxior cxWndhlg far back into childhood attachments.

wouhl sugg'est childhood behavioral dis- t'_mtrariwise, in many instances, tho.e
+,rdcrs characteristically described ;is tile patients who had ,lefinite evidence of 1)sy -

7mpulsivc hysterical acting out in adulthood, chosis but who.,,- .)lllptonls were well strut"

This type of diagnostic dilemma was typical tt, ralized, x_itll ,,rgauized delushms an, l

,,f almost all the patients in this series who adequate, if bizarre, coutrol, and who wet,'

.trowed the p_ychotic resl.msc I,) activati,m ch:lracierized lweviously by obsessive-coin-
whh .":,At'. pulslve rigid l_'rs, lnalities, geuerally did not

"l'h,, clfis_,tic imlmlshc behavior _xil> illost show electroencephalo_'ral)hic activation or
ip,arked tlehavit)r;d chanties nnder chh)rah)se.

i'rcqucntly all _'Xlm'_si_m of racy, var.vinR
\Vt. seldom had _tlt' ,qq_ortuniiy to runfr_ml childish Wml,cr tantrunis, in which the

I-l".l; records ;it the time of a spontanc0u.
1,alietll _._lllht 1i_' d+lwn oll the ltoor, kick.

attack. ]il sc_.er;il installccs when we ,lid.
:lud >cream. thr_lut_h hupulsive and sudden

tile selzui'c was a*>,,ciaied with s|*)Ut;llletlu.
,mlbilr-l- +_f _h3sicallv ;illusive I_vh;lvh_r to

ward lh_,.,, ch,._.>i i_, hhn, t_. rarclv, the hil_h anildiludc .Imv waves, shuilar i41 iho.,:
- iuducml by 5.\t'. ll,,_cxt'r, iu ihc ca>c her,"

,lllill. _,r_;llii/_'ll ;it'lcd i_tll dissocial bchavi_lr,

-uch a-.ic;llin_ and l'llr7iiii_ chceks. {.)uilc described, duriut¢ the sl_illalle iris :itt;ick

.,fll.ll ihi- l-;l_C _%;i- lurncd llll lhc .cir. wilh lhcre _A;i. llll t'hllli_t' hi lhc -ealp rcc_>rdhll.{-
lerolll the b;isl.-lille record, which stu,we, t a

bizarre -uicid;ll ;llh'nll)Is or >elf niulilalhm.

\i _,ih,.l thin'., ihc ,.l,i.,,,Ih- I_.hat i,_r wa. >lil_hi allncirnlaliiv ;_ iih t; and 71 : l_.r .ccon,t

:u,li, typic;il ,,I- .,'izural Males _iill los. ,if g,.ncralizcll .I,,_ waxc..

<,lll-,-ll,tl-ll,.... lllll rarl'Iv typical t_railll llliil Comparison with Other Drugs

._ua<k. ni,>r," frc, lu,.nlly lhcrl, wcrc dill-use ]"_ltirlt'cli ,ll" the -ulljct'i< hi fill. _lud)"

lul,,tu;ili_ llllJ\Cllllqll, char;ich.ri.lic _lf ]is v had inlra*.CllOtl, aiii_lll;irtlilal s_litilll Iglven

._l<,_,r,,,,.. 7 :m,I s -h,xxlv _xllih. !h,._ _xcl'e iuicrxiewvd: Fix,.
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were given d-I.SI)-25; 3, mescaline; 5, over these incestuous fantasies, ;is well as fear .f

pcnl._,'lenctctrazll], anti ], intravenotts ;tit'()- retaliation from her mother. Often, dnring, ;m

Ilol. Allhong'h _onte ()f the patients demon- acule attack, she discussed leaving the H_ihlren
with her mother an(I moving to a distallt city tf_

stratcd cl)isodic bt,havior as an obvious live with her father. Except for the Imllucln;t-
rcleasc phcnolnen(tn (tnt(ler the ittl|ttence of tions, which tx'curred in only three instances, this

alcohol, fi_r instancv_, we did not find that is a rather typical activation of psychotic behavi(_r

the l)aticnts who showed psycholic I_.havior hy SAC.
May 23, lq55: l'entylenetetrazol, 700 rag, in-

ttn(Icr SAC rcsponde(t in a similar manner jetted slowly intravenously. Except for mild sub-
When given amobarbital sotlitnn intraven- jeetive sensations of anxiety, there were no changes

()ttslv to the point of shtrring (if spt'ech in hehavior, l)uring the next 24 hours, she par-

without haducittg sleep. If anything, they ticipated in all ward activities, went on passes with

tcn(|ed t() normalize under amobarhital her husban(l, aml ha(l no difficulty in sleeping and
no s_)matic complaints. Most of the other l)atients

sodium, whereas those patients who showed win) received Metrazol had some somatic side-ef-

;t release l)hcnomenon, with more psychotic feces; otherwise, this response Was a fairly typical
behavior, under amobarbital (lid not respond one.

in a similar manner with SAC. Thc.rcac- May 27: Chloralose repeated Interestingly, at

tions of the patient described above will be this time, the patient showed no hallucinations and
no hizarre acting out of rage or marked fear an(I

reportc(1 in some detail, with any (leviations depression. She ha(l the same feeling ()f deper-

in the response of the other patients merl- sonalization and showed more chin(ling of senso-
tione(1, rium, with organic confusion and perseveration.

March 29. 1955: Chloralose. During the base- May 30: d-LSD-25, 1007. Forty minutes after

line recording tbe patient was pleasant anti the drug was given, the patient complained of

friendly, e(xoperative, and oriented in all spheres feeling tense and "paralyzetl," stating that she

Forty minutes after the drug she was crying aml couldn't talk, although there was no obvious

depressed. At one hour she complained of nnmb- impairment in her speech. At 45 minutes she
hess in her right haml and arm. She described heeame nauseated and complaiued of blurred vision.

;tn "odd feeling," similar to that when her attacks One hour after administration of 'the drug, eve

come on, which, on questioning, suggested (leper- pressure revealed red lights, "maybe Indians." At
90 minntes she state(l that she ha(l to get Ul) ands_malizati(m. :\t 70 minutes she was expressin_z
go home to her chil(Iren; she was crying and

diffuse rage and tearing up the bedclothes She
;_dmitle(I ('on('crn ahont her clfihlreu and tier in- struggling. There was some di_cuhy in remem-

bering tile doctor's ramie, as she seemed to be in
ability to take care of them. Eight:,'-five minutes a "trance-like state." \Vhen her attenti(m was

after the drug she complained of shakiness and secured, she was oriented and in contact with her

.howe(l occasional myochmic jerks ill the arnl. surroundings. Two }tours after the drug was given.

Ninety minutes after the drug she began hallucinat- a hlocking agent was administered, wllich modified
in_, with her children attd hush;utd appe;triug the subsequent response. At one time, she briefly
before her and admonishing her for being bad.

haUucinated her children, but there was no concept-
Sl=e verhally responded to these hallucinations. At ual elaboration on the basis of dynamic material, as
that time, thongh somewhat confused, site was described trader the frst chloralo_ reaction.

still perfectly oriented. At 100 minutes site began June 1: Mescaline sulfate, SO0 rag. I, V. The
screaming, "\Vhere am 1?" an(I now al)peared dis-

immediate response was a sensation of being cold.oriented, thinking that she was in a different town

and different hospital, although, oil repeated ques- "My skin is burning." She also complained of
tioning, site remembere(I vaguely where she was. dil'ficulty in breathing; sbe vomited, aml described

M.re dellressioll was seen now and less rage. At sensations ill her legs as if they were "drawing
this time she revealed some significant dynamic up." She expressed anger at the dt_tor, as well

_l_naterial which had been inferred from the clini- as her husband, hut wouhl laugh while talking

cal history, namely, that she was overwhelmed with about it. She did mathematical prohlems quickly
the rcsl_msibility of raising her children, felt and was oriented in all spheres. One aml (me-half

_uihy that site had been abusive and tried to kill hours later, site complained of aches and pains in
thenL and admined that she expected retribution ber hack and neck; she .caw lights flashing, saying
from her m(_ther, who wouhl not allow her to grow it was as if "you look si_trkly." There were t_l

up and I.: ;t mother i. her own rigitt; therefore, marked emoti(mal changes, nor did site halhwinate
the children must belong to her mother and are at this time. In comparison with SA(', I.SI) and

really her father's children. She expressed guilt me._aline soem to indt_e more somatic ctmqdaints.
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less acting oul, more perceptual distortimls, but ularly EST and insulin, has not aided in thq

less conceptual ones. proper diagnostic categorization of thes,

une 3: l_.epeated chloralo_ plus amolmrbital patients because of their poor response tt
s_.linm, 7V_ grains. At this tinle, tbe patient re-
sp_mded Io _.he chlora|ose as she did in the first all somatic therapies, although it has becl

exlwriment, again becoming agitated, rageful, tear- oUr experiettce that they often show nlarke_

ins up Ihings, and hallucinating her children and improvement with intensive psycll,Jtherap.v

Imshand, the children being _rightened, aml the Base-line EEG's are usttally normal 01
Imsband admonishing for her rageful behavior.

,After amobarbital was given the patient quieted equivocal, and electroencephalograms art
down, no Iorlger expressed anger and resentment, usually impossible to obtain (htriug acutt

but, rather, showed expialory behavior: "Do yof attacks, so that laboratory procedure5 offe_

like me?" and "Nobody's going to kill me, are little diagnostic clarification. The compli,

they?" Site said site was no longer angry at her cated conceptually organized patterns of be

husband or the doctor, ;rod stated that, allhougll havior manifest dnring these spells, an(she .ccasiolv'dly saw her children, "they are now

smiling." In several other instances when amo- often concomitantly expressed hi dreams
h;Lrhitid._ sc_dJaam_was_...given,_._after-_-psydlotic--.-.4a$ua-lly. reveal dynamically significant-ma-

rcacliuu with cliloralose, a slmilar type of response terial, particularly expressions of rage ant!

wonhl ensue, wherein tbe psychotic material, destructiveness toward Oedipal figures ot

particularly the frightening and rageful affect, was sibling rivals, have reinforced the psycho-reduced

June 6: Spontaneous attack. On the ward she logical importance of such episodic behavior,

was restless, paced the floor, was no longer co- and perhaps oftentimes tended to minimize

operative, and refused her medicine, stating, "I adequate neurologic and laboratory work-

feel one of my moods coming on, and I am going ups. As mentioned in the paper originally,

to tear up everything." She tried to rim away n'lany of our patients were selected for thisfrom lhe hospital and expressed a desire never
to see her doctors again. She threatened the per- study on the basis of being in this borderline

som_el, threw about _.he belongings in her room, group, although subsequently we made a

and I_y evening was depressed and crying. Site conscious attempt to select them at randoln.

beK:m tearing tip her clothes and bad to lie force- To us it was not surprising, then, that many

ably restrained. Twelve hours after the start of of the patients in this group, like the epilep-
the spontaneous seizure, she was quieter, less agi-
Idled, and expressing some guilty feelings about tic or focal neurologic patient, showed an
her previous behavior, which she remembered activation of cerebral hypersynchrony under

clc;trly This illustrales Ihat the elfisodic psychotic _AC. \Yithont postulating a common etio-

lwll;ivior was iIot always accompanied by amnesia, logic relationship between epilepsy all(I these

episodic psychotic states, we now believe

Comment that it can be demonstrated that both have

There has been an increasing awareness this common potential for cerebral hyper-

among psychiatrists and neurologists of a .synchrony. It seems to us that the historic

borderline group of severe behavior dis- observation of incompatibility between epi-

.rders, variously diagnosed as psychomotor lepsy and schizophrenia is best rcfortrtulated

t'pilel}s;" hysterical acting out, or schizo- as follows: Tbe massive cerebral discharges

phreuia. The diagnostic category in which involving the motor areas and resultirlg in

these patients are placed depends not only typical grand real seizures do seem to pro-

on the orientation of the physician, that is, test against or alleviate the psychotic mani-

wht.ther he is a neurologist, a psychoanalyst, festations that otherwise might be present.

or a psychiatrist, but also on the acuteness ]-lowever, we wcluhl like to suggest the idea

of ¢lnsel, lilt' duration of disturbed behavior, that there may I_.' a closer relationship

and the degree of sensorial changes and sub- mechanistically among these episodically dis-

.,e lut.nt anmcsia. Tberalwulic trial, t.itber on turbed patients, in categories now variously

;mliconvulsivc medication or on the usual diagnosed as hysteria, psychomotor epilepsy,

s_mlatic thcralfies for schizophrenia, partic- catatonic schiz_tphrenia, episodic alcoholism,
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and impulsive dissocial behavior, than there physiologic activity of the cortex, this

is with those patients in the same diagnostic not surprising, IIowever, the present da

category who show sustained, nonepisodie, do give impetus to more intensive study ¢

disturbed behavior, the eh'etroencephalogram in psychotic p:

Memnnger, in his tients using activators, and ;dso suggeInterestingly. Karl • _2

revision .f psychiatric nosology, based on renewed efforts in developing the "ant|cot

modified psychoanalytic concepts, has come vulsant" group of drugs, which may hot

to similar conclusions, grouping together a some h_pe for at least a pharmacologic;

number of episodic clinical syndromes under adjunct to our present psychotherapeut

the heading of "Regulatory 1)evices of the efforts in those patients with episodic b_
Third Order: Episodic Discontrol," In de- havior disorders.

scribing this group, he states:

The uncontrollable emergence of dangerous in- Summary
stinctual impulses is always something of a eatas-
trophy... Clinically and empirically we know ]']h'ctroencephalographic and behavior;
the,_ calastrophles-*ill-two'-Corms, ascontinu0u_, ac:tivafion with Chloralose anti scopoiamin

phenomena over a considerable period of time, and was done on a group of volunteers, neurc
a_ a relative 3' brief episodic discontinuous phe-
nomenon from which there is prompt recovery with logic patients, and psychiatric inpatient:
a contimled tendency for them to recur. It would There was a low incidence of EEG activ,,.

seem that these episodic explosions serve to relieve tion in vohmteers without psychologic di:

enough tension to prevent the development of the orders or neurologic complications. In th
eontinllOllS form.

Recent neurophysiologic studies have re- neurologic patients with evidence of f0c;
central nervous system lesions, there wavealed that in both man and animals elec-
almost always EEG activation COmllatibltrical stimulation of certain subcortical

structures, particularly the septal and hip- with the diagnosis, even though previ0u
" EF.f;'s had been normal or equivocal. 11

lJocampal-amygdaloid regions, can induce patients with a good history of epilepsy bu

dramatic changes in behavior with or with- normal or equivocal EEG's, there was agaill

out changes in sensor|urn. ]n a recent ar- alln_sl inevitably, electroencephalograph|

title, French and associates ii demonstrate aclivalion conwatible with the clinical diag
that it is precisely these subcortical areas nosis.

which wouhl show seizurat activity when Surprisingly, 48 of 65 psychiatric inpa
the cortex is stinmlaled with paralnelers of tients also showed electroencel_halographi,

currt'llls that would elicit hlc,d "seizural- activation, with the appearance of high

type" after-discharges. If there was subse- amplitude paroxysmal delta-theta activit_
qucnt spread of this local response, it would and/or focal or generalized spikes.

occur most frecluently in the sept;d-amygda- Of the 48 activated psychotic patients. 2-

Itfid region. Thus, it is not hard to conceive demonstrated an exacerbation ill psychoti_

that the spontaneously induced hypersyn- hehavior while under the influence of chlora

t'hrollOUS activity might result in rather corn- lose and scopolamine, as compared with onb,
1,1icaled I_:havioral changes, and that these 2 of the 45 volunteers or nettrologic pa

,h_ n_t nt-cessarily have Ill be acc_mqlanied tienls who shm_,ed electroeuceph;dograldxi_

by loss or inipairnlenl of consciousness or activalion. "the psychotic behavior was tlsu-

dr;uualic clouding ,f sensor|urn. We mtlSl ally characterized by r;igeful ,icting out

admit, however, that our I_rcsenl stndy thus deperscnlalization, and confusion, and, ,':n'e

f;u" has nllt reveak'd any precise c_lrrelation ly. II b' hidluciuatiinls and delusiluls. "l'ht
ill cclitral nervous systein, eleetrophysioh)gic rcacllon to the drug w;is usually sinlil;lr tc

activity, and behavior. In view of the crude- the Sl_ml,'uaeous psychotic I_ehaxior prcvi-

ness o[ _ltlr clinlc;il technique, particnl;'.rly ously shown by the patient. Aclivatioo of
the tl_,e of se;dll rectlrdings of the eh'etro- the psychosis by scopohuninc-rr-chhlralose
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seemed to occur predominantly in a group of Psychology, Psych.l. Ball. 53:1-34 (Jan.) 19.r',t

of patients who had shown clinically the 7. Ervin, F.;Epstein, A., and King, H. E.:Be

impulsive acting out delllOnslraled under havior of Fpileptie and Nonepileplic Patients witl"Temporal Spikes," A,M.A. Arch. Neurol. t_

*,he drug, l'syehiat. 74:488-497 (Nov,) 1955.
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