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Correlation of behavioral _'lialil_es with of these drugs Oil the depth eh,t,tro._q'ains
sralp eh,c.lroenl.elillalog'ranls has I..en notably despite the lt..k of rOllSiStellt sealll eh,etro-
iliirl,war(lilil_ , allhoiigh it is diffieult 1o eneephalo/raphie clianl_es reported iii the

imagine that slieh liehavioral ellanTes eouhl literature, hiasniueh as nlaliy behavioral
cic.C.llr without (lislil..t eh'c'lrollhysiohl/ie nlalli- c.haracteristics of the reaction to th.s., drugs
fc,sllilioil+_ in the eelitral IlerVOll.,4 s.v.Melii. The are those of all exogenotls or toxic, psy_:liosis,
devehlliliielil (if hq,hniques for inilllalilinl_ liartieularly the distorted liel'Celitnal syiiip-
c.orlic.a] aiill Sill)_.lii'lical eh,elro(h,s in hllliialiS loliis and illusory ])henomella. it is surl)ri_ing
has offered it _.onsiderabh, refiilelilelll in llie lhill, there is licit lilore eorli_.al iiivolVl,lliellt

i,xlierinielilal lirorelhlre of eslatilishiil 7 Sill.h revealed by the ehieiroeneelihalol_raln, llow-
inind-t)rain _.orreililioliS ( 1. b4 10). l)eslliie the ever, the t.lolldili/ of seiisorililn aiid ilieliiory
4.l'lid_,liess ele both the iliMrilliielllalion iilill loss etiaraeteristie of the elas._i_, loxic, ll_yc.|io -

lilalliplllalioll by nellrol)|lVSiologil, Slalidards. sis is lacking, and other svniptolliS, liartielllar -
_OlllC) attenipts ai (.orrelaiion_ ]laVe already ly bodily distortions, feelings (if depersonaliza-
t.,eli r_,liorted in the lileralllre ilSili 7 the lioli, liil(l vague referential liilraiioid ideas,
_,h,<,lro(h, hnplanlation tei.hliillne (.3. 19, 27, arl, lilore suggestive of earl)" schizophrenia, a
37. 4.3, 46). Thu_, llodes c# <d. foiiiid ,_epllil disea,_e with a noticeable lack of eharaeteristie
_llikhl7 ' in _t.iiizollhi'elii(!._ (74) i _elll-.iill.Oll_eli _c.il]ll eleeiroeneephalographie pattern_ 12L),
(/ <tl., tilth anil)lilude paroxv._inal slow Wilve_ 23). The change, usually hidueed lly these
.oi'rc,laled wiih halhic,hiaiiolis t 47) ; and l,esse drllgS eli the sealp eleelroeneepllahlTranl i_
+t (l/., |'li._i spindlillg activity with elnoliOlililly ehlirilc.lerizod by the disappearance (if lh_.

siTiiifh.aiii nii_liiorie_ (28). Further (liilll eli alpha activity lipllarenl ill the relaxed record.
_.ori'eliilion_ ele behavior alid lirahi ac.livily wilh lhe suli._eqlieilt appearance of lielli lit'-
have rc,slllled from slllieol'li_,al Miillulalioll livity charaeieristit, of lensioll (4|. 49]. llow-

lhrollTh ltws_, same reeoi'dili 7 eh,elrodes t-l, ever, il i'eeelil relioi'f lly Bere01 c# M. (2)
'3. 6, 1_4 20. 31). li seemed rc,ilSOliallie, liieii. Sli771,sis thai eVell the scalp I'etqlrdilil_s liillV

lil;ii by iildli_'ili7 I.,havioral elililil_es wilh lie (it' Illore signit'iealic'e than nierely refleetiii 7
dl'iiTs w__ lliiTiit have ii (.olilrolled liielhod of ;111iliel'easl, in lelisioii. |n his 25 palients. 7
_,cll.i.rliiliiil. _ tlelilivioriil and braiil ele(.li'o- sllow.d ilii iilei'ease rather thlili ii deerease in

7ralliih, a_.livily, lireliiliinary similes have lhe allllia index. The bela activity wheli noh.d
iilrl,iilly vc,rit'i_ql 11.' usrfillileS,_ of lhis niellilld, ._lli'l,ad slowly t'roni lhe central (Rolandie)
I_al.li_.lliarly willi lhe |llirliillli'ales, reserllilie, reTiOil 1o oilier areas, ralher lhlili iilllleliriil 7

_.hlorlli'OlliaZilie, aild alllha elliorlilo,_e (_1, 21, ,_ilillillalleOllsiy liirolit_hoilt lhe eorlex wilh lhe
:1:1. :14, :15). ilisalilieliran(.e (if alpha ilS Olle wollhl exlleel

As d-I,SI)-2'3 ltild iilesi,illille liilisl _,o11- "*villi lih,rllleS_; (it tellSiOli. Three ot" llic'il" liil-

_ish.liliv inlliiee l)(,havioral ehaliTl's i.har- lielits showed liarox)'snial activity (if t; per

" ;i_,h,risli(. (if' llsy{.liosi._, it seemed lhllt ii might see. llursls ill all leads; lllill 4. liaradoxh.al
Ill, llarlh.ularly frliilfll] Io slli(ly lhc, et'fl,et IIIliha aeih'iiy. Delay (75 rellorhql lhlil ex-
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Iremely high doses in rabbils caus_,d comph,t_. METI[OI)
flattening of the record with the disal)l)e;_r- Six patients who had subcortieal and
an('c of the rhythmic elemeni. A more reeenl cortical electrodes implanted bb" the stereo-
study iu animals b.v Schwarz _t ,I. (44) in- taxic method, augmented by ventrienlo-
,li,.ates that mescalim' placed intraventricu- ,,.,raph.v (1), were used in this study. _ Thes,,
larly imhn'es paroxysmal aq.tivity in the form were chronically ill l)atients who had not rc-
,_f :; t,_ 4 per see. sharp waves in lhe feral)oral Slmnded to known therapeutie measures, tin.
region, as well as lougcr paroxysms of l()c 'see. suhcortical ch'elr0(h's being implanted for

begimfin,,., iu the right frontal-h,mporal area. theralH,utie ])url)oSeS , namely, electro-stimula-
_.l)rcading to the occipital region, finally in- tion (17). Tabh, I ix a summary of the drug
vMviug lhe whole hemisl)here. S_'hwarz _1 M. experiments. It will be noted that 4 of the
,43_ in auother study with st_bcor/ically im t; patients were unquestionably sehizophrenic':
planted clcctrod,,s in humans showed tlmt rues- ,)m' w;ts diagnosed an acllte sehizophrenic, al-
,.aliu,. ;rod I,Sl) imluced, particnlarly from thou,,.,h there was a question of psyehomotor
th(, del)lhs ¢)f the temporal hd.,._ aml the epilepsy, and om,_ suffered from l]aralysis
v,,ntra] medial re_'i¢,u .f tit,, frontal lobes, a,,.,itans. Fourteen studies were done with
paroxysmal discharges which eousisled of '2 d-LSI)-25, ranging in doses from 50 to
t(, 7 p,.r scc.. spike t',_,.us in an ,'pih'l)lic pa- 20() /_,_. There were 9 attempts to block th,'

• (ti,'m, and contimlous focal high amplitude d-l,SD-25 reaction, 6with l_renluel, one with
sh,w waves t'rc_m lll_, ventral m,,dial re_ions reserpim,, _nd '2 with chlorpromazim,. Two
,,f the. fr_mtal hd_e durin_ pronounced halle- studies were dora, on 1-LBI)-25. 6 with 40()

,.itmti,ms. (;chorally. these responses were to 500 rag. mescaline either by lllOIIth or

r,,versed b.v chh,rl_romazim.. Thus. it seem,, mtravemmsly, and 2 attempts were made t(,
defiuile that par_xy_mal activiLv c..(.asiomdl.v block the mesealine reaction, once with
,._m b,, imlm.ed _m the surface of the cortex I remluel , allother with ehlorpromazine. These
_ud iu the isocortex by mes,.alim, and d-l.SD- data were compared with file results of 5
_.)-. Th,.;luthors felt that extensivesubcortical studies on the same l>atients receiving 500 m_.
r,.,.(_rdiu_s mi,,xht reveal m_,re c,msistent _,h,c. alpha ehloralose plus 1/.'=,m_. scopolamine, de-
_r_gd_ysi,do,..,i_. ahn_,rmalities _han have |n,,,_ tails of whieh have been reported before (34t.
t',,uud with ,._,rti,.al ,)r _.calp r_.,.ordin_s. The locations of the intraeranial eleetrode_.

I_ _his sVudv we r_,_.orded not cmly fr_m were as follows: 21 electrodes restin,,., on the
i.._,,.,,rt,.x lint als,) t'I._m] th,. deeper .juxt_dh_- pia-araclmoid over the eortex. 19 in th,.
,._,rti,._l. all,,,.,,"tic;d, and dieu(.ephalic strm.- septa] re_ion. 26 in the hippoeampus and/or
t_,r,._, it, bureaus wh.se behavio|" was aller,'d amy_daloid region, !) in the hypothalamus.
bvth,._dmiuistrati_m_d'd-l,Sl)-25and mesca and (; in other areas im'ludin_ the eaudate.

lil_,.. :_','l,,t' l'irs+ ,,slablishin,- car,'ful b_,hax'ior;d thalamus, nigra and pallidum.

_:,_,1 ,.h.,.tr,,_raphi,. bas_,lin,,s. The raliomd,. Details of the technique for i|||lflantatio|_
_nd tFl,.,,r,,ti,.al consid,*rations which deter- described elsewhere will not be repeated her,'

mi_l,'_l th,, _*l_*ell'olle idm.mm,ni hax'l' In,ml pro- _1). ]h'iel'lv, iu the operatin_ room there wan
a i'ixalim_ of lhe sh'reoiaxie instrument t_

\i_,n_ly r,.p,,rt,.,I _|7i. As a fnrth,,r check.
the palient with veulriculo_rams taken on a

;lll,'ln]_l_ ',V,,l'_. IIIHll(' 1() ]'l'Vq'l'S(' the ]n'h;Ivi()l'ill
superimposed _'rid correslm|_di|_ _ 1o the tw,,

,.Fi;_n2_.-.b_ i_.,in- r_,lnnt_.d bh_ckin*,..,;_,,.,_,nt_,sm.h Idam's _1' the stereoiaxh, inslrnment. 1,oealiza-

;_ I"r,._,ln,'l ,_lpt_a IfilH'rhl.vh'-dildmnyl car: tirol _d' .,.,nbcm.lical areas was determined b)"
I,iH,,I F_,.,lr,,,.hl,,ri,h.>. chl,)rl)r_m_azin,'. ;in,I r,,lali_mships i(_ I)Oli)" siv'm.tuv'es and air ivl
_,':,'rlfi_l,'. Th,, I.,h_vioral chan_'_,s aml ,,I,,,.11',, .........

-r';,I,hi,. I'}l;lll_'l"-, Wq'I"' ('_)llll);ll'_'d With lli_)se ill I 'l'hi_ _:_ :_ multidiscildinaLv v','_carchl,ro_u':nu
_]ll,',',t t)v nlldl;_ chl_)l';ll_'.,_'. _','hic}l h;Is ;llr+,;l(Iv un,h.r Ihe dil','clh_n _1'I)1'. I{_d,erl1;. II_,:_th.Ch:firm:m
h,.,.ll 'nhll\%ll |_1 ill/lllq.I, h+dh c,)l'li_.;ll HIIII ,..;lib I,f th,. ll,'lu_rtnlmll of I'n.',cl_i:_try ;t]ld Nmlrolob_,.

• 'l'uh_m, I'ni_erniiv .'gchmd of Medicine. The i,r._r:m_

,'r)l'lll';ll li_'I_I'I",.VID'h|'I_II_II_ ;ll'liViI.v I',ll, :l,")l i',_Ul,l_rt,'d hvthet'onm_me, vc:dth I"qlvl,t.
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lh,. _.ntri,.h.-. I']a,.q.mq.nt of Ill,, ,.h,_.trq.h.s wns S-ehann(,l nta(:him.s w_.r. sym.hr(miz,.d t,, _iv,.

41,,,.k_.d durin_ the qqwratiw, ltro4"4'dL;r_' and a ltl-c|umhel rccl_rding, l_,ol_h sl'all) and intra-

.'_,l.,_J.t_,dlv lhl'()ll_]lOlll i}lP Studies. There were' t,ranial q,h,_,tro,,..rams wl,re Ilia(l(' ill all instau.,,,.
lie, I'hilll_Z_'s ill II,_sition .f lhes(, ele_.trod_'s ex- with and withollt the 11.'40 t)f lllllS(']4 _ filter....

_.,,i)t fl)r iD_lti,ql! .A-2:2. This (..(.m'r4'd after tim A Ims(,line recording was made I)cf_r. eac.h

i_r,,,,,,nl! slnlli,,:, had h,.,.n _,_)ml)h.h.d. 'l'h,' t.,,,'l) lest, and thi_ r(,cording _.onlinu(,d until lh,.

m--._ _.i_l_ifi('au_ arm_. l'_r lhi._ imrlh.ular drug _,fi'e(,t r(,a_.h_,d it..; l)_mk. F_)ll_w-up_; wt,r_,
-truly w,,i._, the septal aml hilq._';mqlal-_mlyg- lh_,n made for 15 to 20 rain. periods. 4 t_, I;

,hlh,i_l r,,gi,,ns. 'l'h_. S_,lmtl r_,gion has I)(q'll hOlll'S ;tfl('l" lht, l)revions recording. ()n
_h,fiH,,d hy ll,,ath _ls t'olh_ws (16) : The (.au(lal s(,h.t.tt,d iw_.asi(ms, an ()ffner fr_,qm.n_..v

I.)r,h,r_)i'lhisar_m in tlt,,aut,,l'i,_r_.(mmdssure; almlyz(,r was used. Thin was (,alihrat(.d with

_h,. r,,stral,,xtt.ut, th,'lip_,fth,'aut,'l'ior Iiorl_ tht. aid _f a standard oscillator and os_.ilh,-

,,f _h_' lal,,ral \,,ntri_.h,s. 5h,di_dl 5" lhe hordcr _._.op(, whil.h gave the al)l)rOl)riate Lissa.iol_ _-

i_. lh,' midliu¢, slm,._, S('lml'ating th. hem- t'i_'urt,s. Ttw drift in analyzer was 0.1 p,,r

i..ph,,l'_,s, whih. d.rsall.v lh_, bol'd_,r in lh_' _'_.|lI aft(q" a 3-l'n)nr warln-ul). Our mat.bin,.

..,,I*TUtH l.qhl_'idulu ltrOl.'r aml the, base of was._tahh, elmugh so that weekly calibration..

[h,, l;ll_,ral v_,nlri_.h,. Vmltrallv. tim area cx- I)r(lved suffici(,uH. The ]lath,his rested m_ _l

_,,lul.. tip the I)_lse (d' the I)raiu. _ml hll_,rally, it _.omfm'tahh, |),'ll in a large, air-t.onditiom,d.
,.xi,,mls _|})(_llt ._ lltlll. ['l'Olll th(' midlim,. Thns. SOllll(|q-lt|('llll_-II_'d I'O()lll, with all illstrlllllellta-

i_ il_.lud_,x iu wl_(d_, or part the suh(.alh_sal ti_,u aud t('('tmical assistau_s i. an ad.ioinin_

_VI'IIS. l'()S|l'lllll ()f [lit' Iq)l'])ll_; ('allosllln, ol- 1'()(9111, whi.r(, a large one-way ]llirgor alh,w,,d
fm.t()r.v tnl_'r_,h.. Sel)tal Im_'hq propm', suh- ,.(instant obs(,rvation (if the patient. A 2-way

,._dh..;_l l'as,.i,.nlus, pyri|'(_rm _.orh,x. aml speak_,r system ma(h, it l)Ossible to }mar Slt_m-

\;irhnls .]fm,lorv ilalhv_avs. Allhmlgh iihys - lau_,(nns iir()ducti()ns ()f tile patient or h> talk

i,,h,ui,.;dly _l_,l aHatomi_.ally th,' aluS'gdah)id t_,th,, lmti,'nl witholtt entering the room. At

;tn,I Ilipl_,,,._n_l,,_l r,,gi,)nsar,,s,.p:.lrah,,,iHiti,.s. Ill,, lira,, ,)t' Ill,' Ims,qine recording, a hri,'f
h,.,._u..,, (,t' lh,, diffi(.lulli,,s d_,l_,rminin_' ini im,iHM sl.;lllls exandnaliml was done. This wa,.

-,m_,. inslam._,_, v,lu,lh,v_.' _.l_,vll'_(l_,s ;.,cry, i)arli',.nlarly m'i,.,nh.,I l_)',.vards delcrnlil'.hl_

,I,'fit_it,'ly it_ lh,, hilq_(_.anqnts l';llhcr th;_n iu atlitu(h,s about th(, prt,s,,u,', study, f,','lium-
lh,, _m.vu_l:_h,. liie.v ha','_' l_'_'lJ gl'_lli)e_l to- llF¢,al'ds |]le ('Xillllilll'l'. })_lsi_.' ll['i"('('t, iii1(| illl-

u,qh,,r. Tit,. m;_iu hmdmarks us_,d l'(_r d_,t,,l'- lu_,di_tt_, id_,ati_m. Ii_lrti¢:ularlv as regards th,,
mitlin_ l}li., i'_,_i¢)n w_.l'_, lhl, r_,'.tl'_ll tip aml presem,_, ¢d' halluGmHion._ or delusions. Seu-

,,.,_,1.1 ;_-i..,.t ,)t' lh,. t,'lHl.,l'M h()rn -f th,' s(wiu,H was ,.h,._.ked iu st)m(, detail. At _,u,.-

l.t,,r.l x,,n_ri,.l,,, half h(mr itm,rvals d||rin_ztilt'exl)erilm,nt lit,.
]"_,]]_,\_in2 the, _)l)i,l';itiv( , ]ll'(t(.(q]lll'e. ;i S(,llS()l'illlll was r('-_.he_.ked iIlld the l)atiellt _',;l_

I.'r],.I ,,1" '.2';\,','1.:._. 1(_ _m_' m_nHh .,'.as nlh_;v,.d ask,.d ;ll)(llll SIl'_).]('('_[i\*t ' t, hi|ll_'l,s withont r,,-

f,,r lh,. ,'l,,,'lr_,,'n,','l_h;ih_T:-_lH 1_) ]',,Inrnl h) lh,, s_l'lin,u' t_, h'a(lilUz qllesliolls. The meaning _t'
h;_.,,li_.,. ;_. lh,, lrautH;I [_t' (.h._.Ir_.h' pl;l_','- _t'_r_'l'l _'}I;III_'_'S ill |)eh.wvior ",_.'_ls (]ismlss,.'(],

_,_,,t,l H-_l.ll.v iH_llt,','_l t'(.';_1 sh,w wav,'_'livily l)urin_ lh_' Imselim, and nl 13 rain. iul,,r',M.
,._I,h.l_ ._lh.i,h.,I _luI'in_ lhis ..'.;_itin_ p,,ri_l. ;lt'ler ltn, pali_,nl l',,(,_,ived mcs_.aline _,l" ,1-1.Sl).

All lh,, p;_ti,,ul.. Im_l ,.xl,'n_.iv,' l_sY_'hiall'i,', h,, \_as t_dd t_ (.h_se his %es. 'l'|le examiner

r,, _ir,,l,,,_,i,., ;_ml l,...v,.h.h,u'i,' w_,rk-nl_S as d,' l,n','ss,.l li_hlly _tl his e.w.ha]]s a_liin_ wh_l! h,.
-,'ril.,,l ,,l..,,_h,,r,. _]7_. l%r _.xl,,Hd(,_l l.'ril)_l, s_,,_. The' l'lashiI_ li_zhl_; imlue,.d were _d'l,,_

l,ri,,r _,, lh, ..t,_,li,.s r,.p_rl,'d h,,r_,, lh,,ir I., l.'r,','plltMlv distort'led inh) vislml h_l]u,.i,H-
h:_,,i,,r ,.',_,. f,,ll,,',;,',t _'h_s('ly _,n lh_, war, Is. titre.-,. .\ft,.r lhe eXl)erin_ml! v,'a_ _xt,l'. th,.

,_;_;'i_ ,,l,,,.Ir,,,_,_';,l_hi,. ;',.,.,_r(li._'._. ;_.d .I_ visits l,;_ti_'ul w;_s direr,fly qm,slimLed ahoul snh
,,,l:-i,I,. lh,' h_,_.l,il;,I. .i,,,.tiv,, (.h;lll_'l,s. Sll,'h (lll,'Mi,)ll_ hGnF: "' ll;_v,'

Th,, r,','-r, lit_,._,". ',;,'r,' mmh. _,n lira sl;tmlar_l y_m ,'_._'r hml th_'se t'_.,linu's befor,, _ l)id lh,.

",l_.ll;r;r.-mat*hin,,nsin,,zl)_)lh n_muql_)lar I'I)I)III l'hi) ll_(' ill ll],|);ll'll'tll'e 0.', el_'. l'tt_.ili\e
,_'r,l hil,,,l;_r In, lh_II_.. ()II Stml_. _.'_';Isil_ll'-.. I'_'_, r,"-.l_i_ll'.,,.. I,_ lh,'..,' ,lir,.'l qlll_'sliq_ll", _%','I'_' t'\;l
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ill;Hod ,*;lr,.tlll] 3" _l_ wo wol'o well awaro o|' E]o(.|rograll)_ ._])owed oJl].v a do,.roa_,. Jel
Ill,, .;ii_g,,_liv,, eh,men! of suhje.live ehauges, the small an,onn! of alpha present iu lh,.

lh,h;_vh,r urn. f,,llnwod elo_ely for the next has)line and some increase in the beta m.tivil.v
2-1 h.ur_. 'l'ln,r. was always a period of a! on the eorh,x as well as in lhe oaudah, area

h,._._ :_i h-ur_ h.twe.n the rxperiments with /t'i_z. 1). l)uring a period of 4 hours there

dit'fer,,ul ,h'u_z,.. and in some instances sub- were 3 episodes qf paroxysmal 6 per see. wav,._.

_,q,_lll_,lll ..llldiO_. wol'_., ,h,ho-ed as h)n_ as a week .omin_ from all leads, with highesl amplitud,-.
h,,,.aus,, ,,f th,, I.'rsisliHtz ot'1'o.I nf lhe I)rovio,ls Ioeah,d in the hippoeami)al-amyt,.daloid re_i.n.

,.xl),.rim,.i,r These were of doubtful significance as they

I_I']SI'I.'I's occasionally occurred in the basel)m, r,,,.m',l-
ings. Afhq' 19 days' administration of 50 m,....

I,.lir.lu,l/ ,,.,/,,,_l.ws Frenquel three times daily, the response n,
A-11. Tlli_ t)atient was a 31-year-ohl 100 p.g. of d-LSI)-25 seemed to he the sam,.

m_,l,., mann,*risti_., i.;H_tlnui(, st.hizol)hreni(, who as above, described, both hehaviorally all,I

h.,I h,,,*lt p-y,.h,,lie for the previou_ 10 years. ,'h'('trol)hysiolo,,.,i(*al y. There were s_ill infr,.-

L.E Cortex to._L.Eor
.':._", .... ".'.., .'._ ...',.._.r-._,, ...... ,_,-I¢ _,._'_.'_,_,_v,_'_,_,

R.h. Amy,.- Coullote

.,r .%_._.X.,%B¢,_,, _, ,¢?, ',,_.".'_ _, ....

R. A, Hippo.-R.P.Hippo.

R.P. Hippo.LRP. Amy,.

•<.' . .'s ,, , _.... , , . ,_ ,.,. .'
R.I_ Amvg.-R.A. H,_o/

.R.A.Sept - Caudate

,:%m_..._,/,_,,_.,C_,.,..._._,_',_,,_¢_" .,)'_f_.%.k_%,_v_,_'y...s_[-v_j,,,_,%'

Caudate-L. _ Hypo. . .
_ N"_,-_.,,_*_-.__-'__" ./'_""_""-"_"%.'-.'.'.,_'.-'_."_""_'W.'s_*.,:_'_'x'_-%:_"x_'_,_-'.",'_'_".'=_

L.P. Hypo.-R.A.Sept. ,5OMVll =ec..

A-II Baseline 317155 Postd-LSD-_5

l.'i_.I

lm.re:tst.I beta, _'orh.x :lll,l (.:,u,l:Hc following d 1.,'41)25. Similnr challgc.
u hih, .n l"rpu(iH_.] 5tl |uff. t.i.,l.

.\hh_,u_i_ _ntidy, h,, di,I l;ik,, (.are of llis qnent episodes of l)aroxysmal activity, hnt
l.,rs-m_l ).,,,ds. ll,, ll:.l m)l resl,nmh'd with again these were so rare as to he of douhtful

,.lini,.al iml_r,,v,.ment _. EST. Fren_lm'l, r,'- significance insofar as having been indm.ed

S.rl)iit,,. nr ,.hh,rl)rnmazit,,,. Sill(.,. he was in- I)3" lhe drug. As before, the fast activity iu

m.,.,.x.il,h, f,:r lho llSllal l)sY_.hialri( . It,stit)_, the (.orlex and caudate was noted. ]))spit,,
it w.s dil't'i,.ult In aseort;lin what sultim.l v' I rOmlliel , he again showed increased neg-

,,!'f,.,._. if an>. ll)(I it,,2., d-I_S1)-25 had ml this at)vista the afternoon f(,llowiug the (,Xl)er-
Imrti,.ular l)_ttiout. 'rho al'toru..t_ aml ex'enin,_ iment.
f(,lh,wi(l,_, lh,, adtuinislr;Iti_)ti o[' the drluz, he A-12. This 27-year-ohl i)atit,iH was ;)
_:_'. m_,r. m,_alivistie, ret'usod In feed himself, paranoid schizophrenic who had withdrawu

;_r,,I _,,.I,I i,,,t ,'_.,p_'r;He for f-ll-w-HI) st mli,.s, from all s,,eial contact and SnSl)ieiously ,.vad,,,t
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questiotts about her underlying delusions of eh,<_trograms showed definite changes after th4.

perse_.ution, l'eriodic anxiety and rag(' attacks mescaline. Although the resl)on_ was dif-

made hosl)ilalization necessary, although l)a- feren! on two occasions, so was the baseline

tie,it steadfastly denied that she was men- which, despite the (.hange within a period of

tally ill. ]h'r uneOOl)erativeness made an one month, was stable, that is, identical to
evaluation of either the d-LSD or mescaline lhat shown in figure 2 for at least one week

reaction difficult. Despite 200 /_g. of d-LSl)- before and after the experiment. In the first

25, the patient showed littlc clinical change ex- instance after mescaline there al)l)eared

_'_'l)t for minimal somatic sensations such as paroxysmal 10 per see. activity coming pre-

mind)hess in the arm. She was more evasivv, dominantly from the h,ft anterior hippoeaml)al

at times would laugh inappropriately, all of region ; whih, on the other occasion there were

whi(,h she occasionally showed sponlam,ously, episodes lasting for periods up to 20 sec. of

There were no discernible changes in the elee- high mnl)litutle delta activity in the right

r.F-r.R _T'
R P.Hiooo."La.h. MioIDO...... .,. /_.__

R.A_pt-RP Hil_uo'.

1 ..,,..,,, 1
R._SoW.-L._Sip0.I ,

' L.F_Sept.-RA.Sept.I 50ivVL-I--_-._

R,.Sept.-L.A. Sept, -- ,.-,-,,,,..__ ,',_ . P",,,v_ ,f. ,.
Boleline " I .5Iv, postMelcolin4 Bolllinl _i
2110154 _II01_4 3110154 3110154

A-12

Fig. 2

l)ifferetlt response to mes("dilw -- note differeu('e in hast,line. Patient
_howed no EEG ('lmnges witi_ (1-1..u,1)-25.

tr._rams, b,t til('r(, was <'o.si(ieral)le beta anterior Sel)tlnn, at'coral)anted I)y sharp high
a('tivity l)resent in tt., baseline (.ortieal amplitude sl)ikes in the right sel)tal aml hip-

,.h.,.tr,,,,zrams. I)Oeaml)al areas refh,rte(l also in the right

This l,ati,.l r,<.,iv(,d mesvalille o1| 2 t_eea- _.orlex (fig. 2).
.i.t_s. It_ b(,tt_ iv_stanees the h(,havioral re- A-16. This 33-year-ohl I)atient had I)eeH

..I.).x. was m(,r. (h'amati(.. She was more i)sycholi_ ' for 11) years. At the time of tito

,,1),,_ it_ ,.Xl)n'.ssi_l ff her hostilily a,,d re'gall- present studies, altllough evasive inl certaili
vi..nL lui +.oVVllmris()vi to d-LSl)-25, she all- itt'(qt.'-;, sit(, was quite Ioqllat.iotts ;tilt| q.oollOl,a-
v.ilt,.I that /I/is <h'_i,.z nlath, hot Ul)sot oven livo, willing to talk about her suh.ievlivo frol-

lll,.l'..'h xh,' r.t'llsl.d lid <h.sl.ril)e l.,r sabje_.tivo i.gs. lh'r emotional respontse was on,, .f I)lalld

f,','li._s. St., did admit h)a IiiiiilbPr t)f so- indirt'el'elWC, illal)l)rol)riat0ness, or silly gig-

ma!i..ol.phliv_ts Mwh as nausoa, mtml)twxs, ,,..qing. Sit(, wit..; m_koml)l, dishevelled, rambling.
hll0rrt,d visi.., and h(,ada(.he. ()nit.o. 111o an_d svaltered in her pl'odnvtions. .\llhou_lt

.a.G,a was a(...ml)a_i(.d i)y v,..ilit],... The t.)t hallueimllint_, site Itad a mtml.,r,)t'l),.lily
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delusions and sexual lireoeeupations. Tilt, Even more dramatically thai, in the pr,vi.u-
behavioral response to d-LSI)-25 was dra- studies high amplitude delta aetiviLv i. {h,.
matte. She said she felt "peculiar", appeared septal region definitely increased. At other
frightened, was extremely restless, writhing times, in both the septal and hippoeampal
i. bed as if orgasti('. She wouht reach out, regions there were high amplitude 6 l)cr s,,..
L.rnb or kiss the doctor, then push the doctor flat-topped waves lasting for 20 to :_(I s_._..
away while expressing nlllnCrous guilty and Also ill the hippoeampal leads there would b,.
,,xl)iatory fcelings. At the height of this, she bursts of sometimes 15 per see., other time_
t_ad visual halhwinalions of "tombstones on 25 to 30 per sec., activity which occurred in
The ceiling". The eh,etrograms at the height occasional baseline recordings and was pre-
4_1"the drug effect showed a sharp 8 to 10 sumed to be associated with emotionally
per see. wave followed by a slow 21/..2 per charged memories (11). The frequency an-
s,,_., t._)mpouent coming fr,m the anterior hypo- alyzer revealed a definite shift in all d_ep

L.F.-L.T. (C_, x) , ,

L.E (S¢o|1_-2Eont A.Hypo.-A.A_tt. _-

A.H I_.-P. iplm.

R.P.s_t-c.P.s,_t.

L.P._t- R.A.Sept

R.A.Se_.-L.A.Si_. I

A-I6 BoNline 6116154 Poll d-LSD-25
Fig. 3

Sharp w.v(' with slow component from h.vl).thahlmus. Spike also occurred
in S(,l)t:d rcgien and post. hil)poeampus. Septal region showed increased
dvlt:l 0lot shown i. figurt0.

lhalamus _fig. 3), and oe_.asional sharp spikes leads to the slower wave frequencies, with 5.

front the posterior hil)I)ocampusand through- 6, and 7 per see. waves present iu tit(,
out i|le septal area. At tit(, same lime, there baseline virtually disappearing to be rcplav_,d
was considerahly more high amplitude delhi by 1, ] !/'2, and 2 per sec. aetivily.
I)a,.k_rouml aetivilv in the sepial h,ads. Beta At the height of the clinical response, the
at.tivitYl)res,qtl inlheeoriiealleadsduringthc patient was given SO rag. of Fremluel intra
I)as,,line seemed Io t)e definitely increased, venously. As she had had amytal on mm_erous
allhough this is n,l nl)l)aretlt in figure 3. oeeasious in the past it) quiet her dowll, lhc

Niile lilOiltlls later, at'h,r a SllliSeqllelil ehq'- suggestive effect of sueli all iujeetioii is oh-
ilu,L, re-iinpialilatioli, she uiiderwolit li siniihir vious, hi ally event, slit' ilnniediatcly relaxed.
study. _41]ttiongh this iilne she (l(,uied hallu- llowever, there were oiily Illiliilliid I'h;lllTl'_ lilt

_'ili;itil,ii_. her hehavior WilS ollierwi_l' siliii!iir, the elecirograliis. The high lilliplillldC d,.li;i
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a,.tivity in the septal region diminished, but increase in beta activity after both drugs, the

file paroxysnml activity continued even though only differcnee in the eleetrograms was tile

Imr b_,havior was ronsiderably better, there appearance of high amplitude d_.lta activity

being mm.h h'ss agitation with accompanying with the baseline freqnem.y superimposed.

hypervenlilation. Tile electrographie changes apl)earing in the septal leads. Th,.s_, slow

may have been the result of this rather than waw,s were not associated with sleep. The

the direct effect of Frenquel (fig. 4). eXllcriment was repeated on a subsequent

A-19. This 28-year-01d patient had simple occasion after the patient had been on 25 rag.

auditory hallucinations of God talking to him Frenquel t.i.d, for a period of 11 days. A1-

and at times calling him accusatory names though behaviorally the response was very

whi_.h rarely wouhl elicit a rage response with much the same, this time the slow activity in

d_,struº.tivem,ss. Otherwise, he was omotion- the septal region was not apparent. _h_ m,ith_,r

ally flat and isolated, giving tile appearam'e occasion did the patient admit to hallu(,ina-

L" F'"Sc°lPt'_E°rs _U
R.F.- Scalp_'REars A,_,.

L Hippo.- I_.Hlppo. : j

R. Hippo.- L Hypo.

" ';"" .
'L._ypo.- L. l_'Ppl:m., '" I_"," '

R.R Sept.- L. II_l:m. ,,_5 -t

'R, I ....
/,% _f.'X _.

Boselirle 3/4/55 Poet d-LSD-25 Poet d-LSO-26 (I poet
A-16 Freniluil

Fig. 4

_h,w a(.ti_itv in se;,tttnt iuduc(,d by d-I.SD-25. (_uc_tiou whether Frcmlucl
r,.sl,(msilflt, t:or d_'vr_'as_' in slow activity.

+,t" a mt,ntat dcf_,t.tive, lh, º,|thor (.ouhl tlot or tions. Oue hundred nficrograms of I-LSl) wa+

w,,uhl not girt, any d(,taih,(l sulljeetive data. ineffective el|nit.ally, and resulted in no ear-

This pati_,nt r_,,._,ivcd relatively low doses of lival or sul)º.ortieal eleetrographie changes.

,I-l,SI)-25 (50 #tz. ). Ills only comment after lh)wevcr, folh)wing 500 rag. of mescaline

tim drllg Wits that ev(,rything "moved fast", intravenously, there was an |ranted|ate S<)lll+|tit'
1)>" Wlliu}l }1(' Iil<'a)l| |}la| his owII actions aml reaction of Idurriug of vision, pain in the

th+,s_+<A'oi[)erss(.enm(I l)arli<.ularly quick. ][e shoulder and eitest, folh)wed one-h+ilf limit"

,lid, in fad, apl)(,ar <)vera(,tive an(] more ]ah.r by lmusea, l[e aiso felt that things

+,llll)tittlia]]y r(+sl)<msiv< ` lilan nsllaL }|e now Were "soft", bv _'hieh he nleant drcalliV or

smih+<l br<m<lly, although this was a sonlewhat unreal. With e.vt,hall pressure, the response
sh,'<'lfish, inapl)ropriate grin. EXeCllt for the was +is folh)ws: one-hell hour, he saw only
,.,ri_,x xh,_wilig a tier.pease in alpha with an white lights; one hour, thest, b_,t.anie red and



RHINENCEPHALON AND BEHAVIOR 631

bluc: at one and one-half hours, he su_zgestcd occipital headaches. During tile intcrvals be-
that the yellow colors were flowers and tile tween attacks there was demanding, l)O._sessiw'.
red were Coke machines; at two hours he irritable, and pathologically jealous behavior.
saw bont.s, an airplane, a sword, and apples. At times she was _ disorganized that she was
()n thi,_ .c_'asion. the high amplitude delta unable to care properly for her children .r
activity" appeared only rarely in the septal her husband. She had numerous hypochon-

region. (hi the otlier hand, low amplitude driaeal preoccupations which necessitated frq.-
diphasiv ._pikvs. sometimes followed by h)w quent trips to the doctor and hospitalization
amplitude slow waves, were noted in the hip- with several laparotomies. On routine scalp
pocampal region (fig. 5). clectroeneephalograms prior to electrode ira-

A-21. This 28-year-old patient required plantation, bi-frontal theta activity was noted
ho._pitalizafion beeause of episodic rage reae- but no other abnormality. Baseline deep re-
tious, tluri,_ which time she would destroy eordiugs following electrode implamatiot_

RA._.-n._k_po.

a.A.HiC¢o.-.._po.(Cc_ll

R Am_.-R.S_. ,,

. _k,vl _..

8ougne 2/9155 Postd_-_5 PostMN_oltn_
A-19

Fig.5

._low wave in septum after d-LSD-25 not accompanied by hallucinations.

._piking after mescaline from hippoeampus is accompanied by hallucinations.

furniture', attack her husband or children showed septal theta activity and an occasional
with homicidal intent, and at times mutilate diphasic single spike in the left hippoeampal
or try to kill herself. During these episodes, region which was never apparent on the
sl_e was hallucinating, particularly seeing her temporal cortex except for one instance when
_.hihlrcn and fanfily, as well as hearing them the patient had received Metrazol (21).
admonish her for her bad behavior. These Figure 6 illustrates the paroxysmal high
episodes were often, but not invariably, ae- amplitude bursts of activity in the alpha-
_.ompanied by amnesia, and would last from theta range appearing in the right hippo-
a few hours to a few weeks, being severe campus. The bipolar recording of right
enough to require recurrent hospitalizations anterior hippoeampus to right posterior hip-
where she had in the past been treated with poeampus showed paroxysms of 6 and 14
EST. These episodic behavioral disturbances per see. monophasie spikes. Sometimes this
were preceded by mounting irritability and paroxysmal activity was seen in the thalamus.
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whh ampliludes of apl)roxinlatel.v 5 _V.. as in the septal h,ads in either instant'_.. In lhi_
,.ompared to the 200 _V. recorded from lhe imrlivnlar patient, then, although paroxy._mal
right 1)ost_'rior hippoeampus. Not shown in a_,tivily was induced by both mescaliu,' and
fitzm'c 6. but noticed in the record, wa_ a d-LSI)-25, the latter induced a nmvh mor(,
,..n_idcrabh, il_(.rt'ase in the sharp dipha_ic dramatic effect in the ele(.trogram._. This

_pik(,x _4,en durin_ tlw I)a._eline in the I.ft (.orrelated well with the behavioral r,,sponse.

LF-LT SoolD _'_J_

)A Hil)po,- LP Hil_)

L_-RAm_.

t_t,-m-a P )_p. !,

LA _l_t.- LP 14k_.

B(melm Po_d-LSI).25 Pm__ P_I Oatm#,_m
A-21 _M)pV[I mr..

Fig.6
l'ar.xy_m.lactivityafterd I,SI)-25frequent,but rareafternlesealine.

hil)l)O(.aml)a] h,a(Is. \Vith )n(,s(_ali,w similar l'),(l(,r d-l,Sl) not only (lid the patient _'()m-
a,.tivity was i))du(,(,d in the right l)osl(,rior I)hli)) of mmwr(luS somatic syml)toms..,<u('h as
ifil)l)o(:aml)US , but the aml)litude was con- mms(,a, blurred vision, hea(l and back ach,',
,,id(.rably }(.ss and 1he ])a),oxyslna} })llr,,41s o('- |)11t also she became depressed, cried, eon-
,'urr(,d rar_'ly as (.()ml)ar_,(I with the' d-l,Sl) shmllv struggled to )tel up. and was _,om-
)',.Sl),))_x(,. I'ar()xysmal a(.liviiy did m)t ._','ur i)h,l,,ly unet)OlWl'ative. She showed xmne dif-
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fh.nlly in rvmemberhlg the doctor's name, all- right hand but the whole right i,ppcr ,.xir,.m-
peared to lie ill a trance-like state, although ity with a slight tremor in imth legs, all disap-
her attention was easily obtained, and the,i pearing with activity and sleep. Cog-wlwel
she was oriented and in good contact with her rigidity was noted in the right wrist. A mask-
surronmlings. She overtly expressed rage, like faeies and slow vohmtary mow, ments xw.r,.
_'Omlflaim_l of feeling as if she wan going to present. Other physical, nenrologie, and lah-
have a eonvulsion, mentioned numerous para- oratory studies were within normal limits.

noid ref,'rential ideas, and hallucinated her There was no history of trauma, vascuhu" a,.-
,.hihh',,n standing at tile foot of the bed. _)ll _.i(lent, or infectious disease prior to the onset
the other hand, after mescaline, although she of the tremor, althongh 5 to 6 years previously
again had numerons sonmtic complaints, sneh there was a l)ersonality change and the patient
as feeling _.old. shivering, difficulty in broath- was no longer able to hohl a steady joh. was
ing t purely suhjeetive), and reported sen- frequently preoccupied, and complained of dif-

sations that her legs were drawing up (also ficulty in hearing. Routine scalp EEG's pri.r
snl)jeetive), there wan no niarked agitation to electrode iniplantation showed $2 activity
_.ven though she appeared frightened and at in both frontal leads. There was a sli,,.,ht am-
times angry. She had a sensation that "ew,ry- plitude asymmetry in the lmrietals.
thiner was pushing in on me". oe_.asionally When given both d-LSI)-25 and meseali,w

4.ried, but this time hail n. cwel't visual halhl- (on separate oeeasions), the patient beeanie
c.inations, at first more alert and responsive, then eoo-

I,'igurq, 6 also inchtdes ele_.trograms of her fused, agitated, and uncooperatiw,, with a
r_'sl)Ons," to all)ha ehloralose and seopolamim,, wihl frightened look. Whereas before he hall

ller_, the paroxysmal activity in dramatic, with tieen ingratiating, he now would express
high amplitude delta and theta ol'eurring lire- hostility towards the doctors and technicians.
dominantly on the right but inw)lving bila- lie nat up frequently and talked to himself
rorally both the deel I and the vortical leall._. Al as if thinking out loud, but did not appear to
-ih,,r tim_._, sharp spiking al.tivity was the, be hallucinating. IIe admitted to feeling
I)V()i,_in('nt featur(, al)l)earing in both the righi frightened and asked for medicine to relieve
ai)(1 h,fi hil)lio(.ampal areas, sometimes syn- his fear. The same behavioral and eleetrl)-

(.hr()n()usly. but often in(h,l)en(h, ntly. Th(, It(*- graphic response was elicited on all four
havi()ral r(,sl)()ils(, tit eldoralose was even more studies with d-LSD-25 and two studies with
,Iramati,. than that with either d-LSI)-25 or mescaline. One saw first (and most dramat-
m_.s_.alim,. She h_,l.ame agitated, ragefnl, b,,- ieally in the cortical leads) a deerease in th,,
,..'an t,.aring up her clothes, and again halln- baseline rhythmic activity whieh in this I)a-
,.inaled her .hihh'en and her husband. Th,, (tent included alpha and theta frequem.ies.
halhwinat_,d vhihlren appear_,d frightened and with a subsequent appearance of h)w ampli-
,'ringing, whih, her husband wan admonishing rude I)eta. Somewhat later, paroxysnml wave_
her h,r lwr rageful behavior, lh_der {.hlora- of a frequency of 10 per see.. oeeurrin,,., in
lose this patient did not show the extensive bursts of 3 to 6 waves, appeared in the septal
_'orti_.al sl(nving that some of the other l)atienls leads. Sometimes these would occur singly.
did (s¢,v fig. s and discussion behiw), appearing like slow spikes. Occasionally a

A-22. This was a 48-year-old colored man slow spike would appear in the eaudale syn-
(d' low intelligence with only 2 years' eduea- _'hronously with this activity. No 1)aroxysnml
tion and an extremely impoverished soeio- aetivity occurred in the thalamus, snbstantia
,vimomie bavkground. Because of this, an nigra, or pallidum. This 1)atient did not haw
adequate medical history wan diffienlt to ob- eleetro(les in the hil)poeampal-ano-gdaloid r,'-

rain. Aliparenllv ti tnoliths before hospitaliza- gion. 1 I SIt :tlion a niarked trenior was noted in tile right The olitieal isomer of d-LSl)-25 ( - ,, -
hand fin" the first time. {)n admission to the 25) is reported to Imve no clinical effi,et.
hosliilal, the, trenlor inehlded not only the Despite the fact that this patient re_'eived
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1.000 t_g. by tnouth, which is 10 tinlc._ the of- theta activity eolltinued throughout the rc-
fet.tivc dose of d-LSD-25, no eleetrographic or cording (fig. 7), although there were rare

I)chavioral changes were noted, l)eriods when this would disappear and the

A number of blocking agents were tried fast beta activity on the cortex and .,._.asional

with this patient while he was under the in- paroxysmal activity ill the septal area was
f]UClll'C of both d-LSD and mescaline. Frel|- seen. ()n another occasion, at tile height of

,0wl. 100 rag. intravenously, did not alter the d-Lgl)-25 reaction, the patient was given

th,, behavior nor were there any signifieanl lit rag. reserpine intravenously. Tit,. _.h.ctro-

,.hangcs in the electrograms (see fig. 7). {)no grams were followed for the next hour and a

hundred rag. of ehlorpronlazine injected intra- half without significant change. Thor(, was

muscularly at the height of the drug effc_.t no significant change in behaviural rcsl)Onse
.f d-LSI)-25 did not alter the behavior or the during the next 24 hours as COml)ar*'d to tit(,

,,h,q.trograms in the next hour and a half. d-LSD-25 response without rcs,.rpine.

A B (' D
Poet• ChloroToN

LF-LT Cortex_ .F Cortu _,. LF-LT (Scolp__ Perle(elCortex

RF-RT' Cortex "[ %_ RF-RT (Scol MMor_C_tex ,

'
PSept.-LP SO_. RP_l_.l tBq_. _ ;_._ , ,il! -

LPSept.-LPHil_._ LP HylX_.'_tl_lipl_ ,•,% ,_ ,,*,_" /' _,_f_/ d_ ;

A-t2 2/2/54 A-_6 '_ /i_t5 _.',: _ _ i,JL A-22 12/_
k-21 613155

50#V I I sec. 50p.VI I ae_. t_K¥.V!I =0¢. , 50p.VI I t_:..

Fig. 8

Rcsl_OnSe of different patients to ehloralose: A -- sleepy and relaxed.
B -- organic confusion, (' -- hallucinating, D -- focal slowing in patient
with CNS dnumge (see text for discussion).

llow,.ver, early in the afternoon lie became ('ompm'isoas between patients

,lui('t and no longer required restraints, which All eleetrograms, with one l)ossibh, exeep-

had bo_.n nceessary during the previous exper- tion, rcvealed some response to both d-L._,D-23

imvnl with d-Lgl) ale(w, until late in thc and mcsealine. The generalized respon._e oe-

,.w.ning. ]h,(.ause of tiffs delayed effect, he was eurred predominantly in the eortieal leads;

,.,xl pla_.ed on ehh)rl)romazine 50 rag., 4 times that is, there would be a disappearance of the

a day for a it.tied of one week aml then test- all)ha activity characteristie of the resting rc-

,,d on d-LSI)-25 and mescaline on separate cord and an increase in the fast aetivity in the

,,,.,.,tsi.t_s. Although he wouhl appear some- hcta range. If there was rhythmic theta activ-

uh;_t r_'stlcss, the r,,a,,tion was mueh less ity or underlying delta, this would also de-
..v_.r. than previously clt(.oulltcred, lie always t.rcase in the eortieal leads to he replaced I)y

v.maim,d OOolwralivc. There was a dcfinih, the fast hcta. Subeortical activity, i)arli_.ular -

,liff,,r,.... in th,. eh,(.lro,.,rams. The rhythmic, ly from tile eaudatc, amygdahfid.hilq...ampal.
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aml s,.ptal areas, would often show similar from background activity, not only because

vhangv, that is, a th,vrease ill amplitude a,ld of the wave form, but also because this' attic-

increase in the fast activity. This is sinfilar to it,,- appeared in bursts of one to 10 or morv

the response fouml 1)3"Svhwarz (43), that the svvomls duration. It consisted of the follow-

amplitude of subeortical activity is dinlinishod itag waw, forms and frequencies: 6 to 10 per

tmth,r the, influence of d-bSl) and mescaline, sec. rhythnls lasting for 3 nee., short bursts

Thre,, r_.,,ords were analyzed by an Offm,r of high amlflitude delta, slow spikes or sharp

fr_,quency analyzer. This showed that evt,n wax'_,s, high amplitude sharp waves followed

when fast activity appeared ill the subeortival by a slow vmnponent, low amplitude diphash.

area>,, there was a shift in the background spikes alone or followed by low amplitude slow

a¢.tivily to the sh)wer frequency bands. A ¢'Oml}Onont, and monophasie spikes. The wave

record that might show 5, 6, and 7 per see. forms described here were similar to thosc

activity before d-LSI)-25 or mescaline, wonhl r_'l)orted by l[odes el al. (18, 24) for sehizo-

..w '.h.w more 1. ll'.,, and 2 per net.. activity, phreniv patients. All of the sehizophreni,.

'_.l:_tit_l-I.. _ Cortex h_(_ _ _1_ _/_

L.A Pollidum-R.P.Coudote

R.P.C.ats:Iote-R.&NTn _¥I! _.. _.

.R.Sept-R.P.Thol. '_"

R.I_Thol-RI_Hy_.Bem_im Postd-LSO-25 d-LSD-254-Frenquil
_-a2

I"i_. 7

lh*ereaP+cd (.ortival alpha and I)aroxysmal septal activity after d-LSI)-25.
._'0 I'Jl;lllg(' with ]"rt,Ii(|llt,l. Return t_} I}ast,line with e]llorpronlazilit,.

'l'hi_ wa_; I)artieuJarly If'lie o|' 1}1o Sel)tal alJd patients (patient A-22 tile exeel)tion) hall

hil}lm,'ampal-amygdah)id recordings, similar wave forms in their waking and/or
Th,, most significant r_,sl.mso to d-LSl) sh,t,ping baseline recordings. IIowever, th,"

..,I m,.s,.alin_, was the al_llearam.e of sub- difl'ert.nt.e in the recordings when the drug

,..rti,.al paroxysmal activity. Thiso_.vurr.d in was effective was striking because of th,,

,,v,,ry i)atit,tM oxel,l}t A-11. anti oven ill Ibis i)aroxysma] hursts of such activity, the lm-

l)ati,,.t thor_, was sug_Zoslive .viden_.,, of t'ar,' questionabh, increase in amplitude of the
I}av,,x)smal a_.tivity. Su{.h a_.tivity was most wav,,s, as well as an inereas{, i,t the amount
.l't,,tt limih,d to the Sel)tal. ant_,rior hyl)o- of Ihvse waves.

thalan_i., ,,r anlygdah)id-hil)l)o(,anll)al i'¢,_ioilS, l)esl}ite the fact that lhrt,0 of till' l)a-

Tabh. II sh.ws tI,at the I}aroxysmal a(.tivity tionls, A-11, A-12, and A-22. wor_, ,'hr,mi,.ally
,,i't.t_ did not ..cur with both drugs. This ill people who were either tmabh, or unwil-

It;tr<,Y.y',ttt;tl activity wax _,asil.v distin+ttish,'d lin+ it} Iw subjet,tivt, rt,l+orterx, +ill 6 patient,,
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,h'fiuil_'ly showed hehavi,lrlil ,'liliilgt,_ hidh.al- lalllha-lliperdyh,-dillh_,nvl earhin.l h.v,h',_-
iii7 ihttl ihl. dl'iigs Wl,l'l, i.Iiiiielilly _.t't'_,_.tiv4,. ehhlrhh.) whh.h Wil_, irilql in 6 ilislalir_._ i)li .-i

lhlwevq,i', ihel'e was il wid(, i'lillgl, in bl,hilviOl', llaiiq'uis IIIidl,r ih(. hit'luenee of d-I,SI)-'25 ailll

|'l'lilll iiiiq't, aiixi_,ty Io halhl_.iiialliil_ i)._w,iio_es, lit ()ill, inslaiic.e Oil il lllitlont Iiildl.i" ttl,, ill-
lit tlios(, lllilil,lilS who Sill(lily SllOW_,d ii flil(,lil.e of ii.,s(.itlilil, fiat)h, ]). l'illikq. It(l.

ih,rl'eas_, ill the rhvlhluh, ii]l)hll (it' lh(qli iil.iiv- ('h'('lrogi'allhit, (,ff(,(.ts obtained ili rabhil_ llv
iiy of thl, cortex illld fill illl.l'_qlS_, ill Ilia, t.,lil. ]linahli vt <t/. (4()). w(' fOIIIl(| OIlIV qll_.slil>ilallll,
lhe bcliavioral r0sl)OilSl,s wiq'(, iiol iiiarkod aiid eleeli'o_rallhh • ('ill(lib,(' in Ollr hill((lilt _uh.i.','t_.
stq,nlt,d indicative {if ilil.i'Oli._(ql h,iisillli. Slit.It This i.orr(,sl)Olldt, d with It., qiit,slioliiihll,

ilistan(q,s wouhl lie llatielils A-11. A-12, aild ll_,havioi'al (.haiig_,s. |n niost iiislai..t,s, lhl,i'l.
?t-lfi. ulider d-LSI)-25, llowever, lhe latter WilS IiO ll,sseliin 7 of ltie d-LSI) or lii_.st._iliill.

two did show inorl _ dl'aliiali_, hl,havioi'al i'ea_.lioli whether I_'l'(,llqll(,| was k.iVeli ii_ 101)
t.hallgOs illidtq" liios(.iilili_, with aq.q.oliilliliiyili 7 ill 7. ilili'av(qiOllslv (|llrinl_ lh_J _,Xll_,l'iln(.lil. t_l"

llal'OX.VSillal siib_'orlieal q'hq'li'ograllhiL, ill.liv- ill 21) to F40 lit 7. doses t.i.d, for soV(.l'ill wl,l,ks
iiy. lit'(or to the, t,xlloriniont. |it Oliq, ilisialil.l,.

The /_OllVt,rst., was ll'lle of llaiii,nt A-21. ih(,re was il di'alnatie (,linical i't_;l)illiS_. Iii
Alihoug'h nit,seal(ill, did iii(hiel _ l'art, llill'()xvs- F'reiiquel (llalieiil A-lti). in view (if' the' la_,k
illlil arlivitv, lh(,i't, was li liiai'k(ql i.oiiil'ast _lf rl,spoiisl_ in lh(, other pationts, w., iiiterl)i'(,l

I.,tWeell the fl'Oqlll'll('.V (If llies_' llitrox.vslllill lhis ehallge Its resulting from Sllgl_(,sti()ll, illaS-

hllrsls as ('Oliiparo¢l with tho rl,sllOllS{, ilildi,r liill('h as the patient previously had had frl.-
,I-LSI)-25 where the llltroxvsiiis o(.(.lli'r(d ill qu(,nt intraveliOUS ilijoetiolis of alliyla] hi

1(I soe. intervals. Al_liili there w(,i'(, _.lll'l'0S- alloviate her agitation, l_'il_lLl't , 4 shows ilia,
llolidili7 dift'eren(.es iu behavior. With tile disalipearanee of tho liigh anllilitud_' dcltli

d-l,SI)-25 the lialieili was ('Olisideral)ly dis- al.tivit.v ill the Sl,litiilii after I_l't'll(lil¢,l. ?t_,
iurhed and halluciilated; while 1111(1(,i' ill(,s- lhere was overbreathili 7 durin 7 the lil'iglii of

_,alinl,. altilough restless, the i'_,SliOiis_, wlt_ (hi, I,SI) rl_spOllSe, it is q,<lestionabh, wheth_,r
nilil.h less draiiiati(., l/aih,iii A-22 _lillwlql tile disapl)t, aranlq, of the hil,'h anlplitud_, delia

llai'oxysilial activity with boll( drugs, alid h_,- iiiight not be (|ill _ lo llio lack of hyperw'ntila-

.._tillO equally disturbod ()ll both oot, asiolis, lion rather thau to ali V direct offooi (ff Fret(-

As lho Inoro draliiali_, bl,havioral (.hallgl,s qu_'l itself, tIowever, (lllO other patient. A-19.
without showinl_ behavioral changes, did showwore also a(.(.oili|lalii(ql hv so(italic Syliil)lOliiS.

llariic'ularly aehos aud pains, bhiri'iil7 of h,ss Sl,lllal slow a_'iiviiy after b_renquel. T}i_,

vision, dizziness, shiw, rin_. liltllS(,ll and voniii- Olily consistent blocking effect was liolod with

ill 7, ono nlighi say tliai iho parolvsiiial a_.liv- I°hh)rllroniazili¢, a|thoiigb ollr studies with this
dril 7 were limited to 3 exporinienis Oil oil_,

it S" was eorrt,lalod with the son(alia' SyliilllOillS. I)itlil'iil, A-22. Two studies wore don(, a|'hq'

This seeliiod lo lie lruo in niosl iliSlali(q,_ hut tho llati(!iit had boen roeeivin_" (,hlorl)roniazin_,
would not necessarily preclude the OOll(,hlsions 50 1117. 4 times a day, for a period of at h,a.,t
of the llreeedin_ paraltraph. Ill oue llatielit, a week before administration of d-LSI) .r

A-2I, the somatic symptoms were equally niescaline. In eontrast to the previous studies

nlarked under both niescalille aud d-LSD, yot without ehlorpromazine, the patient show_,d

under mesealine, there was minimal paroxys- only slight restlessness and occasional hick

nlal activity in the depth eleetroltram ; so that (if _.ooperation beeauso of his confusion. Th,,

,.orrelation between soinatie sylliptonls al.1 _,loetroeneephalographic response lmralh'h',t

paroxysmal eleetro_ranis appears h,ss likely, this differenee in behavior. Filtur_' 7 illustral,,.

We next (,hocked our resulls by lisin,,., the bloc'king effect of ehlorpronmzine all,1

hlo_.kiiig agents to alter the behavioral r_'- _.ontrasts it to the lack of blocking offo_,t, il_

,qlonsi,. while liotilig all)" eorrespol.lin,,., far as eleetrottrams are concerned, with Fi-t,li-

,'han,,..es ill the _,h,_,tro_ram. The only hh..k- quel. The EEG response induced by d-l.Sll
inlz altent _,xtensiv(,1.v studied was Frenqll{.l and lnesealine alone, which has b_.ell d,,_,,ril.,d
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ahoy,,. ,,,.,.urrcd ouly rarely when lit(, Imtient ill tile septal-hil)l)ocanqml region with only
had I_,._,non ,.hlorpromazine. slight paroxysmal activity reflected iu the,

'l'_'n m'Z. of reserl)inc giv_,n intravctmusly cortex and little generalized slowing, the re-
on ore, occasion to patient A.22. with the re- sponse was similar to, if not even more (lrama-
q.m.d folh)w4ql for the m,xi hour and a half tip. than, d-LSD and mescaline. With vhlora-
and th,, I)ehavior for the next 24 hours, showed los[, and scopolamine this patient showed sos,,
m) ct't',,(,t _'ith,'r on the electrograms or in slight confusion and slowness in performing
hehavior, simple intellectual tasks, but she never beeamt,

A_ a further _.hcvk on whether the l)aroxy_- (lisoricnte(l. She (lid become extremely ag-
real a,qiviLv in the hippoq.ampal-s[,i)tal region itated, hallucinated her children, talked with
was vorrclated with l)syehoti( , hq,havim', tlw the hallucinations, and struggled to get away
l'imlin_z._with d-l,S1)and mescaline were q'om- from th(,m. The same patient in a repeat
l)ar_'d with all)ha vhloralose studies dos, on vhlorah)se study at a later (late showed le_._
5 of lh,, (; I)ati_'nts. These studies have al- deep l)aroxysmal activity with nmre g,'m,ral-
l'V_ldv I)v,'l| r,,i)orted in a previous (.ommuniva- ized slowing in the cortex. At that time she
tiou !34_. lusmnmary, ithasl)(q,n foundtha! did not hallucinate, was not nearly am agitated.
5o0 so. _,l"alpha _.hloralosc and !:" lllg. s(.Ol)O- [)lit did become more confused. It would seem.
Im_dn,,, although used clinically as a sedatiw,, then, that if paroxysmal activity is induced in
_.li,.il_ ImrOxy_mal hypersyn(,hronous m'tivity the sel)tal, hippo(,aml)al-amygdah)id region
in t)ati_,ut_wilhahistoryof'epilepsyorcentral without (lramativally affecting the cortex or
Iwrx'olls sysh,m damage. Also, it was found heing aceomlmnied by generalize(! cortical
that iu many 1)sychiatric l)aticnls. I)arti('- slowing, the behavioral changes are mor_.
ularlv thos,, who showed h_.havioral (listurh- mark_.(I, while the clouding of sensorium aml

am,_,s in the past, paroxysmal hyl)('rs.vn- disorientation is minimal.
,,hr(mou_ a,.tivity ('ouh] be indu(.ed, and when
this (..vm'r_,d tlwrc w_,re oftentimcs dl'amativ DISCUSSION

,.haulg,._ itl behavior simulatin_ the Sl)onta- Tlw important question to ask at thisl)oint
J_,.,)_u_b,.havioral distm'ham._.s that h,d to the, is whether these findings shed further light
l)a_i,,ut "s h()sl)ita]izati(m. ('onsequentlv. it on the hrain nwehauisms in psychotic behavior.
was f,'It that if alpha ehloraloso would in(hw_, ][eath (16) points out that the septal region
th,. paroxysmal _.hanges in the hippo(,aml)al is part of the olfactory system which anatom-
;_n_(lS_.l)tal r,,_i(m as l_gl) and mescaline had. ically wouhl al)pear to be a correlating strm.-
,_(I if th,._,, w,,r_, avVOml)ani_ql hy similar lure intcrl)osed between the higher neoeorti_.al
,.ha_z,.s i_ h,.havior, it would furlluw support h,vcls and the diencephalie and mid-brain
for -ur th_._,i_,t}lal paroxysmal a,.livity i_ tlw strm.turcs. Thc knOwll eonlmetion between
hil)POcampal-amygdah)id and septal regions the septal region and hippoeampus was origin-
i_ ,.,,rr,,lat,.d with l)syehotic I)_,havim'. W,, ally rcslmnsible for our interest ill suhcortit.al
t',,_1 _hnt if. a_ in I)a|i_'nts A-12 and A-19 rc_.ording from tim region of the hipl)ocaml)US
:tabl,, I Iaud fig. 8),the paroxysmal a(.tivity aml amygdala. Ahlation and stimulation
w,x mi_imal hut the gen(,raliz_,d slowing l)re- studies on animals iml)ly that these arc,amar,.
,h,mim_1. ,,_1,. was most lik_,ly to s_,_, r_,laxed, iml)ortanl for such diffuse functions a_
.1,','I,._ l,,,haviov, l[owev(.r, if g_,n_,raliz_,d olfavtory-gustalory, metaholi_., autonomiv, and
l);_r-x.vsma] high amplitude della m'tivity was so_.io-emotiomfl (;IS). ]low_,ver. similar stu(li_,s

Fw,',,'ut. su,.h a_ lhat showt_ hy 1)ali_q_l A-16. in Immans are infrequent. ][eath el al. (20',
lit,, v,,_l),,_s,, wns more lik_,ly an orgaHi(, yon- r_,l)orl that in stimulation of the amygdaloid
i_tsi,,mtl stal_, with disorieulati(m, nwmory lluvhqls a ra@c or t'ear response is induced
l.._. l,'rs,'v,'r_lion, amtwsia, a_,_,OmlmnYing without impairment of awarem,ss and that
_n_.vl_,atnil'_,_ldixlt_rham.v in h_,havim'. ()n tlw this slrot_g emotional resl)Oase is vonscious as
,,th,,r h_d. if. as the, _.as_,of patient A-21. w_,ll as int_,,,.q'ated inlo lhe thinkin,,., of the
hi,,h ,mlAilud_, paroxysmal a,-livity ovvm'r,,A Imlicnl. ('halmmn el at., stimulating the
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..ly_dah,id mwh,ns in four I)atieiltn. Prodn4.,ql elegy'" stalHlill_ sollleWhere h4qw_,,,n Ill'lll'Chnin

f,,,dinCs .f t.ar. With only memo,slaty q,on- (n_q'ond order) and tIm l)sychoses Ifonrth
l'll..iolln alld Ilnl't.nl)ollniVell(,nn , alth(m_h ability ord,,r), whic.h lie calls "_,piso(Ih. dyn(.ouHrol ""

1,_ ])_,r|'ol'lll skilh,d avis ncenwd Io bq, impairt,d "rlws4, or(|(.,rs re|)resell| hh,rarvhh.ally sll(,(._.:.,-
_;J. ()th,,rs , 13') hay. _'mphaniz.d tlw alHo- hi.,-,, ,...roups of _.ontrol d_,viv_,s tha! tlw total

IIIHti_;ll|. rol|t'llS;iOll. HIId iiiil'eSl)OllniVelleSS" (II'_HII]SlI| Hses ill its adaptation to str,,ss. In

with am.v_zdal.id stimulatiml. I"rc_'maH (141 lhis lhird order there is an episodic. ".,...,,

r,,ports that th,, rcmox'al of llw amy_daloid failm'o", variously diaznosed as l)Syc.hopathi,.

tl_..h,ux in a i)syH.ai_, imti,..t with intravtabh, Iwhavior. _.onwdsions, (,atathyndc (.rise,x. son,°.

halhwinati.ns led to tlw i.essalioll _)]' the hal- svhizophreniv reactions, inalli(_' atta(.ks, hys-

II.'itlati.ns f.llowin,., the I)r()_'_'dm'4,. 1. view t_,ri_.al dissoviation, etv. Thus lw iml)li,,s a

,,f l}.. ,,stablish,.d anatm.i_.al and physioh},...i_.al q.lc)sq, rHationshi 1) between epilepsy, wh_.tlwr

,'onll('_'tion_ b,.twv_,n the feral)oral I(d)v and tiw gralld real or psychonlotor, and SOIII_' Of 1[1_"

rhim'n_'.ld_ah.n ,4,_ ), studi_,s on h,mporal hd)_, now variously diagnosed fum'tional disord_..-s

,'l)ih'l)sy ar,, i)_.rtim,n! for the l)robh,m a! with el)|Sod|(, manifestations sm.h an thos,.

hawd. It has Iw_.tl Hoh,d how fr_'quevttly HH|()- mentiom,(1 ahow,. It seelllS to llS there in at.-
matin, m...f h,nq)()ral el_ih,l)sy ar_, a(.vOml)ani_.d _.umulating lnore and nlorq, evi(h.llvo that

lw _'m.ti.tml anrax, parti_.ularly intvnsc f_'ar, paroxysmal activity within the rhimqwel)hahm

._ xw.II a_ th,, |'a_.t ;hat i_ at h,a_t so|m, in- _.ouhl very well lead to severely disord_q'_ql

.tatwvs lb. ivlal behavior is t_ol assot.iah,d I)ehavior with the adaptive failure so ,...rear

with-bvious ahvrations i. rollnl'i()llnlless ('_)9). that SllCh l)atients are gem.rally connid_,r_,d

(;ant;lilt , 15, ill his Haxsifi_.alio. of psyH.,- l_syvhotiv. The fact that sm.h hehavior show-
.l-tea .l)i]vl_y points ont thal "lfil)l)(..aml)a] ,,(I dynamic content similar to that of dr_,am_

l_yvhon.,t-r ,'pih'l)sy'" is vharavh,riz_,d by (ll) and wanoften moreamenabh, to l)sY_.ho-
,,Iwio.s im,.ri_.ta] Hi.i_.al manit'_,slatio]ts theral)Y than pharmacologiv treatmmit has

whi(.h ar_. mark_ql ILv rhara_.t_,r and b_,havior h,nded to separate this gr()ul_ of disord_,r_

,li_t_rl)a_w,,_. ,_tudies from our own lah- from the vlassic temi)oral automatism as will

,_rah)l'ivs , 11.12_ l)oiut (rill lhe l'r('qllelwy of as the more eolnplex psyeholllotor seizlll'eS.

,.pis.di,. i)sy,.h.ti_, lwhavior in a _zroup of l)a- The next question one would ask might
ti.nl_ with h.mporal sl)ik_,s as will as l)_,rsist- he as follows: is there evidence from neuro-

,'.t al.I s,.v,,r,, dism'_atfizatio.s .f lh(, l)orson- physiologic, studios that d-LRD-25 or mescal|re.

.lity whi,'h would su_ZOst a diagnosis of does affevt tlw rhinem.ephalie strm.tm'en :
" fm..ti()nal l)syH._sis "' in over S0 lwr ,._.nl of Although animal studies suggest several sub-

th,. l)ativ_d_ slndi_,(l. TI., di|'fi_.u]ti(.s in dif- vortical sites of action, a revent study by
f,'r_.ntiating i_.tal t'rmn n(m-i_.lal b_,havi.r sutz- Killam vtal. (26) showed thai after 50 to

'_q'st a continuity in tl.. HiHival l)i_'tur_' l)roh - 100/_g. of d-LSl)-25 there was litth. _,ff,,vl on
.bly als. r,.fl,._.h,d l)y a _.ontinuity of llw the diffuse thalamo-eortical or tlw n,tivular

ldLv_i-h,_zi,, pr.r_,ss. ()ur lW_'_'n! stu(li_,s on activating system. IIowever. lie do_,s r_,port
l,Sl) and m_,sralin(, sug_.st thai paroxysmal a progressive increase in the din'alien of rhin-

,'h'_'trol)hy_i-l.gi_. ahnormalitics _'an _'xi.;l _,m'_,phalic seizures produced I)y stimulati(m

within th,, rhim,t.._.ld_ahm without t'_,l'h,_.liol_ oftlwl)re-commissural fornixaftor d-L_l)-25.

qHI the rOl'lirq)_l'alllS, lit,Ill'l, lllHy Ill' il (':)11- This S('QIIIS to add SOllle weight t() tll_' l)l'eS('llt

,.,roll|ant ,,f l_SyH_oti_ , b(.havior iH nla,Lv l)a - thesis that at least in the vase of d-I,.'4l)-25

ti,qlts now dia_.os_,d as s.|'l'cri.,z l'r.m II., paroxysmal activity could b,' indm.,.,l i. ,'hin-
.,H.alhql " fum.timm] " disord,,rs b,.,...s_, th_.y _.n_._.phalic structures.
I;u.k (.hara,.t,.ristiv s_,izural abn.)rrnalitics as Inasmuch as ollr findin,...s, as w,,ll as those

r,,,.ord,,d I,v n_'alp H_,_.Iro.n..l)hal,,_zram. In of others (43), indieate that chlorln'omazine
_'H,.I. r,ql_.Ollinz wilhi, tlt,, l_syvhoanalytiv is particularly effective, in l)lo,.king thv (l-l.,_I)

fran..work. M.tmin,.zvr I:{()_ n_uzg_,sts that _,|'feel, we might ask the ql|estion: in |.here

.,,_,,h,,zi,._dly lh,.r,, is a "'thir_l .r,l,,r .f l,ath- .vide'nee lhal Hflorpromazin,, a,.ts or lh,, rhin-



640 R.R. MONROE, R.G. IIEATII, W. A. MICKLE and R. C. I,I,EWEI,LYN

,'m'_'ldlali,' ,_,wl_,m ,' It was found also hy Kil- Au increase iu beta activity aud a disap-
lain I'GI that iu cats the thalamie recovers Iwaram'e of alpha characterized ill both era'-

fin,,,, though markedly (h, pre_,_ed by barbiiu- Ileal and s.beortieal recordings seemed Io lie

rai,'_, was mmltered II3"ehlorl)romazine. Ill)w- associated with anxiety m- its derivaiiv,,s.

exvr, with ehl()rpr(mmziue tile arousal patterus l'aroxysmal activity iu(lueed in till' hilll)O -

within the limbic system were markedly de- _'aml)al, amygdahfid, and Sel)tal regions set,mt,d

I)ressM. Thus, tile effect of ehlorpromazim, in to I)_, assoeiated with overt ,'xl)rossions of dl--

t)h)eking 1he m,tion of d-I_S1)-25 might be due tnrlled l)syehotiv hehavior.

to this dcl)ression of tile rhiuencephahm, whi_,h Spread of sm.h paroxysmal activity radii

apparently is, at h,ast e[ectrol)hysiogiual].v it became generalized in the eortex seemed l,,
speaking, activated by the action of d-l,SI)-25, interfere with the full expression of the I)SV-

'l'lw above dist.ussiou could lit, erilit.izt,d ,.hntic behavior.

ou lhe basis that complex behavioral mani- Chlorpromazim, not only proved an ef-
festati(ms should not be ascribed to h>ealized fi,ctive bhwkin,,., agent as far as the behavior
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