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Effects of Lysergic Acid Diethvlamide (LSD) on

Cortical Sensory Evoked Potentials in the Cat
THOMAS W. IANGIIITT, M.D., and LOUIS A. FINNIY, M.D., Baltimore

Introduction and an ink-writing oscillograph. Finally,

,Several authors have reported the effects an attempt was made to determine the
of lysergic acid diethylamide I I.SD) on minimal change in evoked potentials indica-

evoked potentials in primary sensor)' path- tire of a drug effect,

ways. The areas studied were retina? lateral Methods

geniculate body, s and visual, 9,14,xs audi- A total of 80 cats were used in this study.

tory, 14''s and somatic cortex. 14 There is in- Sensory" evoked potentials were studied in 39 cats

complete agreement on the effects of LSD on which received LSI) one or more times. The data

visual and auditory cortex. Purpura ]4 from 27 were analyzed in detail and appear in

found facilitation of visual cortical potentials the text.
Twenty" animals were anesthetized with ether,

with small (loses, whereas Evarts s found then paralyzed with suceinylcholine after the sur-
no significant effect with very large doses, gieal procedures (Anectinized animals). Skin
Rovetta _s used LSD topically and intrave- edges and pressure points were infiltrated with

nously in small doses and reported an 0.5% procaine hydrochloride. Electrical recording
absence of effect on" both visual and auditory was begun no less than two hours following cessa-

tion of ether anesthesia. The initial paralyzing

potentials. Large doses of the drug have ,lose of sueein:,'lcholine chloride was 20 rag., fol-

been used infrequently, lowed by 20-mg. supplements as required to pre-

Numerous authors have described the vent spontaneous movement. The animals were

effects of I.SD on the electrocorticogram of ventilated with a Marshall respirator.

several species of animals.* There is a great Seven eats were anesthetized with pentobarbital
sodium, 30 mg/kg., injected intraperitoneally, and

variation in the dose reported to produce additional intravenous injections were given as
a significant change in frequency and ampli- required to produce moderately deep anesthesia.
rude, as well as disagreement regarding the Most of the animals were artificially ventilated to

character of the changes, obviate any' possibility of hypoxia.

The current study was designed to investi- Visual stimulation was produced by a small
sealed bulb which delivered a narrow beam of light

gate the effects of LSD on cortical visual, for 10 msec. to the eye contralateral to the record-

auditory, and .somatic ew)ked potentials and ing electrode. Clicks from a lotut-speaker mounted

also to correlate these observations with the near the animal's head were used for auditory

electrocorticogram by recording simultane- stimulation. Tactile stimulation was produced by

ouslv with a cathode-ray oscilloscope (CRO) a Caxxtman Industries "vibran)r," mounted over
pad of the contralateral forefoot. All three

Accepted for publication March 2, 10?,O. sources of stimulatioll were operated by Tektronix

V',ork performed under I)epartment of Army pulse generators and wave-form gt"oerat(rcs with

contract, variable delays. In most experiments the three

Present address f l)r. Finney) U. S. Naval H_s- stimuli were delivered simultaneously at 2.5 second
pital, Chelsea, Mass. intervals.

Fr(nn the I)ivision of Neurological Surgery, The A bank of 10 electrodes was used for recording

Johns Hopkins University School of Medicine. fron_ the cortex. The electrodes were spring-

Presented in part before the American Physio mounted, cylindrical, silver electrodes with a tip

logical Society, London, Ont., Canada, Sel_temher, diameter of approximately 1 ram. The primary

197,8. cortical area of each sensory modality was ex-

Aided by a grant fr(_u the National Institute of plored for a maximum reslxmse in every, experi-
Neurological Diseases and 111mdness, National In- ment. Monol_)lar recording was used with the

stitutes of tlealth, L" S I'uhli¢ ttealth Service indifferent electr(xle on the head holder or on h<me

* Reference*, 3, 4, 7, 8, 10, 11, 16, 1(), 20 surrounding the craniectomy.
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"l'v.,o methods of recordin_ were uscd: The out- I.SD v, as RP,cn at ,,i_:ht dust It\el., from 0(123

put was led (1) differentially into Tektronix pre- to 40 mg/kl_

amplifiers, displayed on a Dunlont dual-beam Evoked polential amplitudes wcre analyzed in
oscilh_cope, and photographed with a Grass cam- two ways. From lhc EE(; records tile amplitudes

era, and (2) iTIto a Grass ci_}lt-channcl electras- of 1:3 _onsectllivc potentials, were mca,,urell during,
encephalograph through a panel designed for rapid the preinjcction peri_l and the mean :unplitudc

switching into the CRO of information appearin_ calculated. Then similar meastlrcnwtu,, were made
tm any two channels of the electroencephalograph, at numerous t_stinjection times. In addition, fihns
13ecause none nf the stimulus sources pr_xluced an of tile CRO traces v,cre prujectcd onto graph

electrical artifact, a fraction of each stimulus, with paper in a microfilm reader, and the peak ampli
a variable amplitude control, was led directly into tudes were measured

the CRO for more accurate observations of latency For illustrative purl_Svs five consecutive traces
In a majority of the preparations, a "well" was from the CRO ",,,'ere superimp_z.,cd on film at fro-

constructed from the skin flaps following the quent times during each eXl_eriment.
craniectomy. F;efore retracting the dura, or ira- The analysis of the clectrtwortico:,zram was
mexliately afterward, this was filltxt with warm hased on the record'_ of 80 injtx'tions ill 48 animals.

liquid petrolatum U. 5;. P. (mineral oil) and Each record was analyzed during tile control pe-
changed periodically. In the remainin_ animals rill and several times after injection. Estimates

liquid petrolatum was placed on the cortex as re- of changes in frequency and amplitude were made
quired to prevent drying, by visual inspection and confirmed by measure-

The rectal temperature was mea.sured with a ments. Frequency changes in the electrocortico-

thermometer and recorded at houri3 intervals, gram of 10 per second and amplitude changes of
Body temperature was maintained with heat lamps 50#v. following LSI) v,ere recorded as possible
or a heating pad. drug effects.

The LSD used was the Sandoz Pharmaceuticals

product "LSD-25 pure substance." This was dis- Results
solved in distilled water and administered through Effects of Multipl© Sensory' Stimulation

a catheter in the femoral vein. ]nitially, the drug on Evoked Potentials

was given within one hour of preparation, but sub- The recording loci of the three cortical

sequent experiments proved that solutions refrig- evoked potentials are shown in Figure 1.erated for three days showed no diminution in
effect. On the basis of several injections of dis- The map of the cortical surface is represen-

tilled water, the volume of injection was found to tative of the animals used in this study;

be critical. A single injection of 8 ml. pr_tuccd but, because of variations in the sulcal pat-

profound chan_es in the electrocorticogram, and tern of the cat's cortex, precise localization

occasional electrical silence for brief periods of of electrode placemtmt is not l_>ssible intime. Injections of 3 and 4 ml. product_t no de-
tectable effect. Therefore, the maximum volume this Figure. Most of these points of m_txi-

of drug injection used was 2_ ml munl response fall within the limits of the

Fig. l.--Cortical points
of maximum response to
sensory stimulati<m. Most

of tile recording points
are within the primary

area of each sensory

mc_lality as illustrated hv
Rose and \Voolsev

o •

• • VISUAL STIMUL.ATION
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l i_ 2 tCat 52). Pet_toharbital. Rcsp<mses to click and tactile stimulation are wccordc<l

at the ,;,_ _t+ |)<_il/t in primary somatic ¢t>rtex. +4. tactile ,;tintulalion; H. lactile and au<|ilor3

>limul_fi,m Auditor3 stimuI:ttion precedes tactile stimulation at time intcr_al_ indicatc, I at the

b_p _>i ll_L" |:igurt,

i+riutary _,_.t'Lstlt'+_ + at-e:,t> as dlustrated by among \ollevs fl'(Hll _isual, somatic, and

[(,>se and \Voolsey. +; atulitory rccel>tors it; the anterior lateral

The ;trea of ,.'<+rtcx respondillg to ,':t +ingle gyrus, and by l;uscr, ++who found p<fints it+

tno<lalitv of stimulation varied _reatl.v the association cortex resl_msive to audi-
;mum_, ;mhnals, and this was particularly tory. \estihular, and somatic stimuli, llow
true of auditory stimulation. Marshall et ever+ P,user found that there was occasional

;tl.ta demonstrated distinct pt>tcntial changes _acilitation of a responsv t-,y stimulati_m of
in primary auditory cortex in response to a difl'erent sensory modalit+v.
\istlal stimuli, but found no evidence of P, ecause a|l three stilllllll were usually

interaction between these potentials and delivered simultaneoush' in the present

auditory evoked potentials. The possibility sludy, it was itnlu_rtant to ,h.tcrminc wheth-

,_f an interaction of diverse sensory stimuli cr an interaction ;tlnong stimuli was prcsent.

;it the cortical level has been investigated by 1Cach primary area was exa,nined with all
\massian, 1 _ho found in the cat, under three stimuli in succession. A reslnmse to
chh_ralose anesthesia, hhwking interacti,m clicks was seen +_ccasionalh"in both primary

"I'._BL_: l.--Effect of LSD on th," Elcctrocorticogram
Nuccinylcholin¢ (Anectine)

I,SI) NO. of No. of

Mg/Kg. |I_'_IL,aI_S E(lect_ Vol.t. Incr. Volt. De,er. Fre<| ltmr. Freq, Deer. ?.p. " E, S.

First Injection

+)0-, ...... 6 2 1 0 0 7 1 I1

L l01 + . + 3 l

0 2?.... 4 I 0 l O O O O

0 _, ..... 2 2 I 0 0 2 I

14} ...... _, _ 4 4 0 8 0 4

2 0 ..... 4 4 1 0 0 4 I 0

4+1 .... 2 2 1 1 0 I 0 I

_%'tumd Ill jr,el i(in

¢1I)2+_i..... l ql

005 ........ 2 0

11.25 ..... 1 l 1 0 0

0 5 ...... '. 2 0 '2- 1 I 0 I
010 • , 3 3 0 o 0 3 1

2 l}..... _ _ 0 2 0 I 0 1

"l'otak_ ... 49 _I 9 10 1 24 5 7

• Sp. = sl,illdl,n_d

t _-2.,q. = lLh'¢'l_i< at _lh,llt_?.

36260 I',,I 1. ";,'pl . P)5 _)



I.',1_ .",'/:.V.',()A'Y l.:l_.lKl:l_ I'()TI:.VTI..II.'_

visual and somatic cortex. Tactile stimula- h;trhitaliz_'d aniutals except that effects

tion rarely pr{uluced a response in auditory occurred more frequently at 0.25 mg/kg.

cq_rtex, and after light flash there was never l towever, the number of injections of this

an evoked potential in either auditory or dose was insufficient for these differences

somatic cortex. In l:igure 2 a small audi- to be significant. A difference in effect
tor'¢ evoked potential is recorded in prl- Ix,tween the two preparations is also sug-

mary somatic cortex. When the two stimuli gested by the number of times the electro-

were delivered simultan_msly, the auditory corticogram was obliterated in the two

response was obscured by the somatic series. Following 5 of 30 injections there

evoked poterltial, but the amplitude of the was electrical silence in the Anectinized

latter was unchanged. When auditory preparations, whereas this occurred g of 17
stimulation preceded tactile stimulation at times in the anesthetized animals.

several time intervals, up to 160 msec., In most of the Anectinized animal_there

again there was no evidence of either inhi- was a low-voltage, fast pattern of cortical

bition or facilitation of the latter. Despite activity prior to injection, and in all ani-

this observation, recording points used for mals, except one in which some change

the drug study were those responsive to a occurred after injection, there was signifi-

single modality of stimulation, cant slowing. In contrast, the cortical ac-

tivity of the anesthetized animals was slow

Effects of LSD on the Electro¢-,_icogram during the preinjection period, but the drug

Tables 1 and 2 show the incidence of produced no further change in frequency

changes in frequency and amplitude of the unless there was progression to electrical
electrocorticogram following LSD. Anes- silence.

thetized and Anectinized animals have been In many experiments changes were not

considered separately in order to assess the uniform throughout the cortex. Frequently.

effects of pentobarbital. Table 1 shows that the visual cortex did not exhibit the 20-30

all initial ir, iections of 0.5 mg/kg, in Anec- per second activity seen in auditory and
tinized animals produced alterations of fre- somatic cortex, and the amplitude was often

quency or a,_nlitude or both. Obliteration lower. This resulted in less evidence of

of the electrocorticogram was produced change in visual cortical activity with small

frequently by large doses. Table 2 indicates doses of drug. However, when profound

that the results are similar in the pento- effects were produced by very large doses,

TABLE2.--Effect o LSD on the ElectrocorticogramPentobarbital

IA_D No.of No.of
Mg/Kg. Inlectlons Effects Volt.Incr. Volt.Decr. Freq. Incr. Freq.Deer, E.S.

FtrstInject10n
0.0_............. 1 0
0._ .............. 7 f, 0 5 0 2 2
0.5............. 5 4 0 4 0 2 2
1.0............... 4 4 0 4 0 3 3
2.0............... I 1 0 0 0 1 1

,%,e0nd Injection
0.08 ........... 2 1 0 1 0 0 0
0.1.......... I 1 0 1 0 0 0
0.'/*'............ 1 1 _ | 0 1 l
0.5.......... 5 3 0 3 0 I I
1.0......... 3 2 (} 2 0 1 I
2.0.......... 1 0

TotlIIs......... 31 2"2 l} 21 0 II II

E._. - electricalsllenoe.

Zan_fitt--lginneV 37/2,61
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,dl arca_ x_,'rc equally at_ectc(t. "<pin(llcs T.,_l_l_ 4 t:ff,',t <'i R,'latir,'/v Nm,lll I),,_,w ,,f" " ]..hll ,m ( orlt'(al h,mlo/lc l::,,t,>cd l'otenliaM

of S to 12 l,t'r beclHld were set'll i)cca>illnally Sutcinyltholine(And,tinct
fi,llowmg I.>I) in the Anectmizcd animals. :

l:ollowinR a bt'COllll injection. 20 minutes I'ostml,.ctionTimes.Mln.
tO 3 hours after the initial dose fewcr .tnilnal l.Sll ...........' No, Mg, KI 2 5 10 20 30 fi0

('fleets were seen in both anesthetized and

Anectinized animals, and the extent of 3r oo2_ u_) l_l 100 105 s.s37 ¢ It 025 135 120 155 130 165

change was less. Electrical silence occurred '-*, oo5 12o _o mo _25
0 05 |00 |05 100

5 times, as optvosed to 12 times after the aa oos No s5 9o 9o os ns

initialinjection. _ _ 0.o5 _20 loo
33 t 0.05 iC_3 10fi iO0 g5 75

37 _: 005 140 130 i25 i55 140

Effects of LSD on Evoked Potentials a7§ 005 no los ' too
in Anectinized Animals 32 0i iN) 160 130 i35 90

_ 01 85 80 75 45

3,3 1; I) 1 12tl 100 1'20 105 I00

In the initial experinwnts 1.SLY was given aal 01 105 n0 s5
in doses of 0.025 to 0.2 mg/kg, in an at-

tempt to determine the nlinimuln quantity * Postln_eetlonmeanamplitudesareexpressedas percentages

required to produce a consistent change in ofpvelnjeetionmeanamplitudes.
4"S_cond inleetion.

the amplitude of the evoked potential. : Thirdinketion

Table 3 and Table 4, respectively, show the i Fourthln_eetion.

postinjection mean amplitudes of auditory In the animal represented by Figure 3,

and somatic evoked potentials expressed ..s injections of 0.05 and 0.1 mg/kg, of I.SD

percentages of preinjection mean ampli- were given two hours apart. "/'here was no

tudes. An increase, no change, and an occa- change following either injection, but be

sional decrease in amplitude are observed, tween doses there had been a gradual de-

Neither Table suggests a relation of dose to cline in amplitude of both auditory and

effect, since amplitude changes following somatic potentials. Spontaneous cortical ac-

0.025 and 0.2 mg/kg, are about the same. tivity was unchanged.

The change in mean amplitude of ew_kedTABLE 3.--Effect ,'f Rvlatiz'ely Small Doses of
1.5;I) ,,n ('ortical Auditory F.z.oked Potentials * potentials following administration of a

Succinylcholine (Anevtine) drug can be significant only in relation to
spontaneous fluctuati(ms in amplitude which

Postlnleetlon Times, Mln.

Animal 1,81) might occur at the same time. Therefore,

No. Mg/Kz. 2 5 i0 z_ 3o _ it is necessary to determine the actual vari-

37 0.025 140 125 115 i0o _s ability in a preparation before ascribing to

37t 0.025 105 115 n5 lto 100 the drug changes which occur during the21 0.05 rl0 it0

ia oo_ lz_ u_ postinjection period. In general, evoked

0.0_ 12s u5 potentials are most consistent with minimal
214 0.05 It0 115 1211 U0

33 0.05 100 1i0 it0 n0 10o liO background activity, and when the back-

3a_ 0.os lz_ its u5 n0 10o ground is obliterated, there may be no24 0.1 100 100

32 01 n0 lao n0 105 detectable amplitude differences for several

2i _ o.i ms lo0 minutes. In contrast, when the amplitude28 t 0.1 95 105 75 65

a2t 0_ _25 _5 n5 10._ of spontaneous cortical activity is 100p.v.
21'; _; O.l 100 I00 n0

t 0t l_0 us no 105 n0 or more, evoked potentials may vgiry so

_i 0.1 loo 105 so greatly- in confiffuration an(I amlilitude that
2_t rl.2 95 05 accurate measurement is difficult.21 _ (12 100 100

__ ]lt'cause (if the variability within series of
• t'ostlnleetlonme,anamplitudesar(.(>xl)ress_.das i_m_enta_es evoked l.>tentials and the inconsistent

°tlireinivcti°nmeanamplitud"s ch,'mges in nit.an amlilitude following I.SI),In tho_. prel_aratlons w|lich r,'ceived Inllltlllh, lnivclions,

l, secondinlet((,m;I. third inh'ction,and §. f,)urii_mj_,ttion, a comparison was made of the nlean ampli-

38/262 I',,1 I. Kept, lq'"



14ig. 3 (Cat 26).--Anectinized Somatic evoked luotentials. Each EEG record shows four
evoked l_tentials at 2.5-sec. intervals. To the right of each EEG record are five single-sweep
superimposed CRO traces recorded at approximately the same time as the corresponding
EE(;records.

,4. I.SI) 0.05 mg/kg. ; B, LSD 0.03 mg/kg. Description in text. Calibration and time line
for FF,(; on left, for CRO on right.

tudes obtained during a one hour period tentials at zero time. Mean amplitudes are

prior to injection and the mean amplitudes expressed as percentages of control mean

during the first hour after injection. These amplitudes obtained at the [_'ginning of
data are presented in Table 5. In each each time period.
animal the three stimuli were delivered The data in "Fable 5 show marked vari-

simultaneously and continuously throughout ability in evoked potential amplitudes dur-

the experiment. After satisfactory evoked ing the preinjection period and following

potentials were obtained, the control period large doses of LSD. The changes are in-
was begun, at time zero; 15 consecutive consistent. An increase or a decrease in

potentials were measured and the mean amplitude appears to occur randomly, but

amplitude calculated. Subsequent mean am- the magnitude of change, in both directions,
plitudes were determined at the prearranged is slightly greater in some animals than

times indicated in the Table. This portion during the control period.
of the experiment was temfinated at the end Figure 4 shows records obtained within

of one hour. The same pr_:ednre was then one minute (luring a control peri¢_l. In the

repeated except that I,SI) was injected ira- h_wer record, the background activity has

ntediately after measureutent _f ev,_ked p_,- deereas_t in anq_litu(le ,rod increased in

l.angfitt l'inn,'v 39/263
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TAm._. 5 Comparison ,_f the .S'pontaneous I'ariahility in ..tmplit_tc _,] ( ortwal
Ez'okcd Potentials u'ith the l'uriability t: ) l,nvi_9 ..ldmimstr,_tfi,n ,,.t" I arge

Doses of LSD *

l'rem)ectlon, Mtn. postinjectxon, MIn.

Antm_l LSD
No. 5 10 20 30 60 Mg/Kg. 2 5 I0 21) 30 60

Audttory Evoked potential

40 95 _k5 _ 80 1.0 135 130 II0

41 It0 g0 95 1.0 105 100 95 100 I05 I15
218 i_0 85 _) 2.0 155 I_0 19(_ $80 I_0 t_kS

100 105 110 I15 2.0 120 150 90 &O _0
42 115 125 130 115 2.0 115 12.5 110 115 105
45 120 90 80 _ 2.0 115 12,5 130 130 120 110
445 120 10S I00 130 115 2.0 125 13.5 100

Somatic Evoked Potential

44} 100 80 80 1.0 90 100 100 110 125

41 125 100 120 1.0 105 75 IlX} I°A) 120 It5
II0 115 120 2.0 140 140 140 I_0 I_) 155

_l 100 100 105 100 2.0 100 115 129 80 115

42 105 I00 125 125 2.0 145 140 135 135 140
45 115 105 |00 95 2.0 105 110 115 115 120 115
16 120 $05 lO0 130 115 2.(_ 100 It0 _}

Visual Evoked potential

48) 80 60 68 50 l.O 170 140 130 125 14,5
41 105 75 75 1.0 90 60 70 95 80 I00

38 05 gO _ 2.0 125 I00 105 120 I00 125
39 90 8S 90 85 2.0 110 135 4[0 30 80
42 95 150 140 110 2.0 140 100 85 140 150

I00 115 _00 _5 I00 2.0 105 70

• Pmttn}ectlon mean amplitudes are expressed as percentages ot pretn}ectton mean amplitudes.

frequency, and there has been a marked decreased amplitude, then increased ampli-

reduction in the amplitude of the visual tude and recovery of both visual and audi-

evoked potentials, tory potentials. However, the change in

The information in Figure 5 is taken the visual potential is only slightly greater

from the same animal as that in Figure 4. than the natural variation in amplitude seen

]:ollowing 1.0 mg/kg, of LSD there is in Figure 4.

Fig. 4 (Cat 39)• Anectinized The upper EEG channel in each pair is the record fronl

visual cortex; the lower channel, from somatic cortex, and the lowermost channel, stimulus

artifact. The two sets of records are obtained within one minute during the preinjection period.

Note the marked change in amplitude of visual potentials.

• . : " 4

. "'. : ..f . ,

, . , . .

,..,
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l:i_. 5 (Cat 39). Aucclinized. The upper EEl; channel in each pair i_ the record from
visual cl)tlt,x; lilt' h_w't'r chalmel, from somatic cortex. I.SD 2.0 m_z/k_z. Note that c}l;,_n,_es
ilL tilt' aml_lilude I_f ,,i,;ual cx_ked potential'; are only ,;li_zhll_v _zreater than in Fi_zure :;

Effects of LSD on Evoked Potentials in Comment
Animals Anesthetized with Pentobarbital

The effects _f l._]) on evoked potenti,ds

:\uditcwv and somatic evoked potentials in the l,rimary _,ensory cortex _f the cat

were studied in :mesthetized animals f,_llow*- were inconsistent. Small dl>ses had no _,i_z-

in_ 17 injections of ¢).2 to 4,0 mg/kg, of nificant effect _m auditory evoked potentials,

I.S[). Amplitude changes were no more although the number of times there was al|

.ikqlific.ult in these animals than in the increase in mean alnl_litude exceeded the

._llectillitet[ c;tt_;, number ¢)f tilne_ there wa+ no Ch;lll_e (_r ;t

l"i_ure +_illustrates the constant atnpli- decrease. Y.linim;d ilifference,, exi,,ted in
ttllle _f evoked l,_tentials seen in deep bar the resp_mse_, i_f auditory al|d .,olll;ttic cor-

biturate anesthesia v,'het_ the q_ontane_m, rex. l:.l}.win_z 1.0 and 20 m_z/k_f, tl_re

actix'itv _d the c_rtcx has been reduced, animals sh_',_'e(l an increase in :tml,litude

l"_]h_whl_ l.() mr,' k_. there i.; a 5I)t.; _f both auditory and somatic l._tentials lhan

decrease and reo,',erv _f _nlatic i._tentials, foll¢_win K _.mall (l_¢t's: but when the',e d;d;t

.\her a seo,nd injecti¢_n. _f 2,1) m_/k_., _verc coml,ared with the _t*_mtane_,u- \:tri

two hours later, there ix d_ubtful change ability it| anllditude pri_w to injccti_m, it

in amplitud,' wa_. apparent that a .ignificant th;ll|ge,

l.an,/fitt, t i_t_,.x 41 265
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I"ig t_ ( tat 52) Deep pentl_i,arbital anesthe,_ia S.mati¢ e,..oke_ll,Otmlti;d'_ I.SI ) l0 mg/kg,
i,,}l,,,a_',l I,', i.SI) 20 m e./kg |)t.._cription m le×t.

_luch ufi_ht ha_e been attri|_tllell I_) the 0.07 0.1 mglk_, there wa_, a d_'cre;e,c ¢,f all

,h-ug, _,ccurrvd no more than two times, cortical evoked potentials. Pttrpura's ani-

I'/fccts _m vi...ua} evoked potentials were no reals were aneqhetized with pvntobarbita]

IlliII'A' CA_II\'IIICilI_, ell}'hlllcelllent occtlrrin_ as or ether, hnm_|filize,l whh succinylch_line,

,_flen ;is dvprcssion, and a|l,'a'tul 1o recover _rom the anesthesia.

These results are in _eneral agreement R,_,.'etta _ gave I.SI) in doses as larRe as

with th,,se ,._i |'rafts. _ v,'hc, was unable 0.04 m_/klz,, and found no effect on auditory

1_ tlnd a consistent chanRe m the cortical or visual 1,_tentials in the cortex. I..<,D

resDmse t_ submaximal stimulation _f applied topically to the cortex, also. was

lateral ._cnlcillatc radiati,m fibers with dr_ses without effect, in contrast to mescaline.

of 1.51) a> large as 1 rag: k¢. }tis cxperi- which produced a marked increase of visual

ments were 1,erfon_ed in chr,nic un _,voked l,_tentials.

anesthetized preparations. ]n contrast, l".xarts' found that the quantity of l..<,l)

}'urpura _._s found an increase ,,f audi_sry, requir_.d to de_'rease the }_;st_,ynaptic Renic

s,,malic, and visua| evoked l*_tent{al_ f,_l- ulatc re_l.msv m intact unanesthetized ani

lox_-m_ &,-_cs _,f 0.02-0.05 mg kg'. \Vith reals wa> 30 tirol., the d,_',e required to

slightly lar._er d.ses the au,tit_,rv re>l,-nse produce the >ame effvct in animals ane,
was inhibited but there was o,ntinuc, t fa- thetized with t,entobarbilal. In the l,re',ent

cilitati-n ,,f the \{stlal T-C._l,_mse. ',fief -ttu}v the r{'-u]t- did not indicat," thal __)r
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tical potentials were made more sensitive amplitude, h has t_:en denl,mstrated in

t,, I.SI) in the presence of pentobarbital, several figures ill this report that appar-
ttowever, this finding is probably explained ently significant changes in amplitude ¢_:cur
by the observations that cortical evoked po- over a wide dose range of I.SI), and these

tentials ;ire quite resistant to the drug in ;ill changes are seen in the I'll".(; records and

experinwnlal situations, whereas synaptic the _,uperimpoged ('Rt) traces, ltmvever,

transmission in the lateral geniculate is Figure 5 demonstrates the variability in
readily affected, amplitude encountered in untreated animals.

Multiple injections of 1.5D were no more Analysis of the control data in Table 5

,'flective in altering evoked potentials than indicated that mean amplitude differences in

was a single injection. This was true irre- evoked potentials were meaningless if not

_,pective of whether subsequent injections related to the variability occurring within
contained the same or larger quantities of each series analyzed. It has also been

drug. shown that when background activity was
The effects of l..<,l) on the spontaneous reduced under deep barbiturate anesthesia,

electrical activity of the cortex have been fluctuations in amplitude were minimal. In

studied in the rat, .-'° the rabbit, 7.1n the this circumstance there were no changes in

cat, a'a'n''H'n_ and the monkey. "1 Rinahli anti evoked potential amplitude following l.Sl).
11imwich nl found long-lasting alerting of The same problems obtain in analysis of

the 1']1:(; of rabbits with IUX)I-0.015 nag. drug effects on the electrocorticogranl, lOre-

and an opposite effect with 0.02 rag. quency and amplitude changes (_.'cur com-

fw more. Bradley and l'lkes s observed monly with slight enviromnental changes.
al_>lition of barbiturate spindling after This has been emphasized by Bradley and

0.1-0.15 tntz/kg, in cats, but in unanesthe- Key:' in their studies of the effect of'drugs
tized animals doses up to 0.3 mg/kg, pro- on thresholds for I'.'F.G arousal. In the

duced no effect. This contrasts with the present exl)erimen t it was revngnized that

observations of l)elay et al., 7 who fouml many of the alter:ttinns in cortical activi'tv
that flattening of the electrocorticogram which were attributed to I.SI) couhl hax'e

f,_llowlng l..ql) was prevented by pretreat been pr_tuced by extraneous influences.
merit with barbiturates.

In the present investigation, 0.5 mg/kg. Summary and Conclusions

,>i more pr, lduced change,; in cortical activ- The effects of I.SD on cortical potentials
it), after 37 i_tll of 4(i injections, whereas evoked by auditory, visual, and tactile stim

doses of 01 lnt_ kg. or less were effective ulation were studied in the cat. Conch, sions

after 6 of 20 injecti,ms. These results :ire based oil det<tiled analyses of the data

indicate that small dose-; _f I.SI) may pro- from 27 experiments -quccinylcht,lin,.-treat-

duce chan_es in cortical activit.v, hut 0.5 ed (Anectinized)animals arid animals anes

mg/kg, is required to produce consistent thetized with pentobartfital were used. Doses

effects. 1)ifferences related to anesthesia from 0.025 to 4.0 m_,-/kg, were administered

were of doubtful sigt'_ificance, intravenously. Evoked l_tentials were dis-
) --

()ne of the l,rincilml l,robh'ms in this l laved, on a cathode ray. oscilloscope, anti

investigati_,n was the determinati_,n of what the electrocorticogram was recorded with

c_mstituted a _.i_nificant drug effect. Pre- an ink-writing o.cillogral,h. No significant
\i()tlS rel,wt.; ,_ll the effects of drugs on change in .mal,litud e of any of th,. three

c, wtical ex,,ked l>ott'nti;lls haxe ,lcpended on cortical potentials _va. noted with doses of

\'i_.ual inspecti,m of <..'faiths which pl,_t am- I).2 mg,'kg, or le._. When 1.0 mg,/kg, or
plitnde a_;tinst time dmhuZ the l_,.tin.it_.'tion more ',\'as tgixen, there al,l_.-are dt,, be an
l>erhM. ()ill t'xper]ence ca-t< d,,ubt _m the incrca>e in aml,litnde of audh<,rv evoked

\:lliditv ,if these tneth,,d- becan<e _f the potential< h/-ome <mhnal>. IIowex'er. when
sp, mtancou. \arialfililv hi ex,ikc, t l.,tential the<e data were compared with the varia-
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_.. 'lfilitv in aml,litude whMi iiccurred in the ol_ralnme du lapi,i par la didthylainide de l'acide

: ._)_ .qlitte aitiilhilS durhig Ilreinjectilm control d lysergique II.SI)-25), Rev. neurol. Iqj:81, 1952.& t'7.varts, E V. : Neuropl]ysiological Correlates

ileri_uls, the changes q_bserved filll.vch_g the -I Pharmacoh_icallv Induced llchavioral Dis-
injeclhm (if I.."41) did not aplwar significant, iurhances, A. Res. Ncrv. & Merit. 1)i% I>roc. (1056)

It was n.t possible it:, establish _eneral cri- ,_x_:;_7,1Q5_.

': _'+ tcria for ascertaining a significant drug 9. t-varls, E. V.; l.andau, \V.; Freygang, W. I1.,

effect because the natural variability in Jr., and Marshall, W. It. : Stnne Effects of 1.3-

amplitude of evoked potentials dictated that sergic Acid Diethylamide and Bufotenine on Elec-trical Activity in tile Cat's Visual System, Am..I.

each animal sen'e as its own control. Physiol. 1g2:5¢'4, 1O.g5.

Changes in the t.lectrocorticogram oc- 10. Ingvar, I). H., an.'l Soderberg, U. : The Ef-

curred in almost all animals following 0.5 feet of LSD-25 up(m the Cerebral BloeM Flovl

,ng/kg. of 1.S[). Effects were also oh- and EEG in Cats, Experientia 12:427, 1956.
11. Killam, K. 1:., and Killam, E. K.: The Ac-

served with less consistency after smaller tion of gysergic Acid Diethylamide on Central
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