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The changes produced in the cleetroenecl)halogram (EI'](_) of man by
LSD-25 have been the object of various articles in lhe pa_t. The majority
of these studies c<)nccrned normal subjecls, or psyehiah'ic ])alienls
(G.aSTAU'ret al. 1953; B]_aD_Y ct al. 1.953; ANI)EI¢SONand ]¢AWNSLEY
195-t ; MOX_OE et al. 1.q57; B_.:XTEet al. 195S ; ]rJNJ_ 1963). Such tren(ls
as decrease of amplitude, particularly of slower rhythms (if present), and
increase in the amount of fasier rhythms were described, but contrary .

and negative results were also reportc(l. The drug was used by SCHWAI_Z
et al. (1956a) in an attempt to aetivale the electrographie focus in

epileptic patients but without success.
The present study was undertaken with a view to assessing the EEG

effects of the drug in a highly selected grou I) of temporal lobe epileptic

paticnts undergoing surgical treatment for their intractable epilepsy.
All these patients had a well localized unila(eral anterior temporal lobe
focus of epileptic activity, half of them in the dominant and the other
half in the non-dolninant hemisi)hcrc. LS1)-25 was given before and

after operation and comparison was also made according to side of lesion.
The clinical and conditioning findings of these patients arc being reported
sel_lralely (SERAFETINIDES 1965a and b).

Material and IMclhod

Twenty patients, who met the criteria of selection for an anterior
temporal lobcctomy, are the sut)jeets of this study. The criteria, briefly,
consist in resistance to medication, seizures of long duration, an anterior

teinporal lobe focus demonsh'able elcetrocneephalographieally and
absence of evi(len('e for a space-occupying tumour. (More details of the
criteria and treatment in ]!'AI,CONEI¢and SERAFETINIDES 1963). The
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patients were maiched for side of lesion (11 righl_ or non-dominant side,
and 9 left, or dominant side), sex (12 men and 8 women) age (most be-

tween 20--40 )'ears) personality and I.Q. I/egarding the latter it should

be also added that low ].Q. patients, psychotics and aggressive psycho-

paths were excluded. ])ue to the criteria of seleelion merit,toned earlier

the patients were also coral)arable in lerms of past, medical history,

seizure history and lin(lings on clinical and laboratory examination.
More details on these patients as well as on their clinical LSD-25 reae-
lions can be found elsewhere (S],:m_m:_N:_m.:s 1965a). ]legarding the

latter it should bc said that these were recorded lhrough the ]murly

administralion of a specially devised questionnaire an(1 were subse-

quently subjected to analysis of variance, which showed significant
differences in the l)ereeptual items among the two groups of patients

and also between the pre- and postoperative seores. In contrast lo such

items, periaining mainly to visual symptoms, somatic (i.e. of a general,

or non-speeifie, sensory type) and autonomic ilems were not found to

difter between the two groups or according to operation. No subject of
thL._ series showed a frank psychotic episode under 1_SI)-25, in the dosage

given.
LSD-25 was taken orally by the patients (1/_g/kg of bodywcight)

2--3 days prior to operation and one month after operaiion. The drug
was taken in 5 ml of sterile water at 9.00 a.m. The ],'l';(_' recordings

were as follows: 9:20 a.m., brief run of sealp resting record (8 channel

Offner apparatus); 10:15--10:30 a.m., a 15 minutes scalp reeording

(resting, 1)holie siimulat.ion and overbrealhing in that, order and of

equal duration) by a 16 channel Ediswan apparatus. 12:15 i).m. to
12:30 and 16 : 15-- 16:30 repeals of above proeedure. For all eases an(l

instances 20 siiek on electrodes were used, placed on the seal1), in 3 antero-

posterior and 3 transvers(_ bipolar linkages, at. constant, inlerelee,/rode
disianees. They exiended over the fl'onial, temporal, parieial and oeeil)-
ital areas, on boih sides, as il, is rouiinely praetieed for ordinary EE(]

purl)oses. The moli _ges employed were also the routinely recommend-
ed ones.

The patienls had no breakfast on the LSI)-25 day, bui lhey had
hmeh at 1:00 p.m. Their aniieonvulsant mediealion (various, usually

high, eombinalions of l?henol)arbitone, l)henyioin and/or l)rimidonc

before operation and after operation a standard eoml)ination of Pheno-
barbitone 35rag lwi('e (laily and I)henyioin lOOmg lhri('e daily) was
not however inlerfcr('(I wilh.

Preoperaliv(' E EG records, with and witlmui LS1)-25, were eompar('d
l" * rill S

sel)arately for hemispheres wiih and wiihout epilepiogenie reel. the ,;ame
was repealed 1)()sl-operalively, this lime for ihe hemispheres with and
without temporal ]obeelomy. Only dif/'erences of at /casl; 2 e/see in
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comparison with tile habitual standard, of a given frequency, were

considered noteworthy, whether in tile direction of increase or decrease.

The amount and amplitude of any given activity present per record, as
classified ill the tables, was graded according to an arbitrary three point

scale, i.e. little, moderate, great. By increase or decrease in amount is
meant the transition towards the one or the other end of this scale of a

given form of activity under LSD-25. As epileptic activity we mean the

presence of spikes and shar I) waves and of spike and wave complexes.

Intermittent photic stimulation usually at 6, 12 and 18 l_'/s was admin-

istered by a stroboscope at; the end of each session with overbreathiug

(hypcrventilation) following as the last: event. Again a three point scale
(little, moderate and great) was used to assess the amount of"following"

or "driving" induced by i/hotie stimulation and the amount of slow and

the amount of epileptic activilies induced by overbreathing.

llcsulfs

Tables 1 and 2 present the results according to side and operation.

No consistent changes were induced by the drug on the "normal" sides

before or after opcration. On the side of ihc focus, and subsequently,

lol)octomy, the (hanges under ],81)-25 were not statistically significant

either, but some iniel'esting trends, which might suggest further investi-

gation, could be mentioned. Thus, as can be seen ('fable 1) L81)-25
influenced the all)Ira or ill(; fast rhythms little. Whenever, however, a

change oeeured this was, considering the all)ha first, of an increased

frequency tyl)e in lh(; non-dominant grou 1)and the opposite in the domi-

nant group, whereas ILl' thst rhythms the changes were the other way

round. Operation tended to minimize even furiher the chances of LSD-25
influence except for the ac('entuation of the exp(_cted l)OStoperative asym-

metries (all)ha amount) especially ol)vious here in the non-dominant

group. Sh/w rhythms were also m()stly uninfluenced by LSD-25, and

again est)ccially so after operation. Whenever changes were observed,

however, the two g,'oups again behaved differently; thus more slow was
seen in the non-d()minant and less slow in the dominant group. Epilcl)tie

aetivity was, if anything, SUl)pressed, especially in the non-dominant.

group. LSl)-25 either did not affect rcsponses to 1)hotie stimulation (the
majority) or if it did, it did not do so in a ('onsistcnt manner. Similarly

LSI)-25 either-did not affect the overbrcathing results or if it, did (the

minority) it, minimized their extent. In both the last '2 categories the
I wo groups again did not show a similar pattern of changes but it should

be remcmhcred that the latter were, the minority. Lastly changes after

1,SI)-25, if l)resclll,, ten(ted to occur on the whole slightly less on the non

ol)erated side ('fahle 2) in hoth groul)S and also to be slightly less l)resent
at. the last (i.e. 4.15 l).m.) recording.
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l) iseussion

These results make obvious the fact that with the method of investi-

gation and of assessment employed the great majority of our patients

did not show any changes after LSD-25. As to the ones that did show a
change, their numbcrs are too small and the changes they show too

variable to bc worth any fornl of painstaking analysis. As possible
trends one could mcntio_l lhc decrease of epileptic activity (non-dominant

group), the conlrariness in direction of thc changes in the two groups,

either before or after operation, in variables like irregular slow, over-
breathing responses and alpha and fast rhythms, as well as the fact that

more changes seem to occur on the non-dominant group. Preoperatively

also more changes SCCln to be induced than posloperaiivcly for both

groups.

Unfortunately, however, we cannot give much atlcntion to these

findings. Were lhcy to be valid and also not an insignificant minority

they could pose interesting questions in relation to the clinical findings

according to which the non-dominant group showed a greater number
of perceptual responses after L8])-25 tlmn thc dominant group--and that

the reaction was richer l)rcoperativcly than postoperatively (SEm_m:J-

_Im<S 1965a).

As things stand now, however, even their siml)]C mentioning may be

potentially misleading. The literature shows marked diversity of opinions

on lhis question, and we shall not repeat the trends ah'cady mentioned

in lhe introduction. It should be noted, however, that claims of changes

after L8])-25 come especially from invcsligators adminislering the

LSD-25 in/ravenously (]_Y,XT_ et al. 1958). Oral adminislration is ])tone
to give no or contradictory results.

This study made once more obvious that clectrocncephalogral)hy as

now practised, is a method of investigation x_hich, although useful for
lhc dcleclion of grossly impaired ccrcl)ral flmelion, cannel b(, rcliat)ly
used either in cases with suhilcr impairment or in psycho-physiological

studies where no inll)airemcnt in the ordinary sense is 1)ostulatcd. In

lhc latter case the EEG must evolve to a form capat)le of al)l)reciating

and quantitatively analysing and expressing diffevcnecs in fl'cquency,

distribulion and amplitude of the various cerebral rhythms. A taste
of what might be found with such a method is given by Gm¢_: W,_l:rm_

(1957) who d(qnonsiraI('(1 by tol)oscopic analysis of the EEG of a sul)joct
under ],S1)-25 tlml at the time of his visual hallucinations ibis sul)ject

sh(me(1 a raising of tim average fl'cqu(q]cy of his alpha rhylhm from a

mean 11.6 cycles per second Io 12.7 cycles per second, lie also shmvcd
grcat variability in frequencies fl'om rcgion lo region even over adjacenl
areas. Until such methods or their refined and siandardizcd descendants
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arc employed the present routine metbods of EEG even with intra-

cerebral recordings like those of 8CHWAICZetal. (1956 b), who also obtained

variable effects with LSD-25, cannot offer mueh in correlational drug
studies.

Sumnmry

Two groups of epileptic patients, one (9 patients) with a left (domi-

nant) and one (1 1 patients) with a right (non-dominant) anterior temporal

lobe focus of epileptic activity, were given ] pg/kg of LSD-25 orally,

2--3 days heft)re and one mouth after a unilateral temporal ]obeetomy,
undertaken for the treatment of their intraetable epilepsy. '.]'h_' two

groups were matehed for most clinical variables and mental subnormals,

psychotics and aggressive psyehopalhs were excluded. A comparison,

according to side of lesion and aeeording to ol)eraiion , of the effects of

the drug on their scalp EE(_--judged against the EEG wilhout LSD-25,

taken at the time showed that asa rule the drug did not I)roduee any
changes in the amplitude or fl'equency of the various rhythms. In the

minority of eases where changes were notieed, these were of variable

direction and were briefl3-discussed. The, limitations of the 1)resent EEG
nmlhods in l)harmaeological research in man were slressed and the

(lesirabiliiy for quanl ilative methods of analysis was reaffirnled.
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