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Effects of LSD on Cortex of Cat Correlated with

Changes in Vital Signs
TiiOMAS W. LANOFITT, M.O. lind LOUIS A. FINNSY, M.0., kltimlire

Introduction callosal evoked potential and to correlate

In a previous report t5 it was demon- the effects on cortical activity with changes

strated that large doses of lysergic acid in the vital signs'of the animal.

diethylamide (LSD) had no consistent ef-

fect on primary sensory evoked potentials Methods
in the cortex of the cat. However, in a The methods used for preparation of the animal

and electrical recording were the same as those
recent publication Purpura 2t reported quail- described in a previous report? _
tative differences in the effect of LSD on The direct response of the cortex was obtained
cortical evoked potentials and postulated by stimulating the surface of the suprasylvian

that these were due to anatomical differ- gyrus with bipolar electrodes made from fine

ences in the termination of afferents in the strands of insulated steel wire. The interelectrode

cortex, some ending on soma and others on distance was 0.5 mm. or less. A monopolar re-

dendrites. Sensory afferents end primarily cording electrode was positioned on the corticalsurface approximately 2 mm. from the stimulating
on the soma of cortical neurons, electrodes, and the indifferent electrode was placed

In contrast, direct electrical stimulation on bone surrounding the craniectomy. The trans-

of the cortex produces a predominantly sur- callosal evoked potential was recorded with a

face-negative wave, which is generally con- monopolar electrode on the suprasylvian gyrus inresponse to stimulation of an approximately sym-
sidered to represent the activity of apical metrical point on the contralateral suprasylvian
dendrites. 5.8,t° Furthermore, it is also gyrus

thought to be a postsynaptic potential Square-wave pulses 0.1 msec. in duration were

analogous to the postsynaptic potential of used for cortical stimulation. The stimulus inten-

motoneurons in the spinal cord. _ Also, sity varied from 2 to 8 volts.
The electrocardiogram was recorded on one

anatomical evidence has been advanced to channel of the Grass ink-writing oscillograph. The
indicate that callosal fibers terminate pri- femoral artery was catheterized and the blood

marily on dendrites or as free endings/s pressure measured with a Sanborn electromanom-

The purposes of the present study were eter and single-channel D. C. amplifier. Respira-
tory changes were determined by observaticm of

to investigate the effects of LSD on the the animal and by the respiratory excursi_ms

direct response of the cortex and the trans- which were usually superimimsed on the blood
pressure records

Accepted for publication March 2, 1959. Detailed analysis of evoked potential amplitudes

Work performed under Department of Army was performed in 26 animals, which received a
contract total of 57 injections of LSD. Because it was often

Present address (1)r. Finney): lJ. S. Naval impossible to distinguish the shock artifact from

Hospital, Chelsea, Mass the _'oked potential in the EEG records, amplitude
From the Division of Neurological Surgery, The measurements were made from the cath¢xle-ray

Jc,hns Hopkins University, SchoJl of Medicine. oscilloscope (CRO) traces, t'sing a microfilm
l?resented in part before the American Physio- reader, 10 consecutive traces mere projected onto

logical Societ>, l.tmdou. ()hi, Ca,m.da, September. graph paper, and the peak amplitudes were plotted
1058 and measured. The mean amplitude ",,,'ascalculated

Aided b3 a gram from the Natiotud Institute of for each series of 10 traces durinl4 the cot]trol
Neurological Diseases anti Blindness, National In- period and at numerous times after injection of
stitutes of Health, t" S. l>ublic llt1. lth Service I.SD The p_.tinjection mean amplitudes are ex-

45/269



A 31 ..t ARtIIIIf:s _)f" .\t{('R(;I.()(;Y

pressed as a percentage of th(' t)rcmjecli<m mean ally there wa., a sect)nd positive wave, which

amplitude in each experiment, in a few exlmrinlents was ;is large as the

Results negative coml_ment. These findings are in

Description of Evoked Potentials agreement with the descriptions of Chang, 5

The direct response of the suprasylvian Bishop and Clare, = and Ochs. m (_hang also

gyrus obtained in these experiments was identified a second negative wave, which

primarily a surface negative 20-40 reset, appeared only with strong stimulation. In

wave. Occasionally a small positive wave some of Chang's and Ochs' illustrations this

preceded the large negative wave, and usu- second negatixe waxe follows the initial

Fig 1 A (Cat 77) : Succinylcholine-treated (Aneetinized). LSD 1 0 mgjkg
Each record shows four evoked potentials at 2.5 sec. intervals. To the right of e-ach record

are five single-sweep superimposed CRO traces recorded at approximately the same time as the
corresponding EEG record• The top EEG channel of each pair records transcallosal evoked
potentials; the lov,-er channel, the EK(;. Note preferential facilitation of positive wave afler
LSD.

Calibratiou 200t_v. Time line 1 see.
B (Cat 50) : Aneetinized. LSD 1.0 mg,/kg.
Note preferential inhibition of the positive wave of transcallosal evoked potential prior to

complete inhibition of cortical activity.
Calibratitm 200ov. Time line 50 msec.
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Fig. 2 (Cat 78). Pentobarbital.
.4, transcallosal evoked potentials. LSD 0.25 mg/kg. The lower channel of each EEG pair

is the EKG. Description in text.
B, blood pressure record• The figures to the left indicate millimeters of mercury. The arrow

indicates injection of LSD 0.25 mg/kg.

negativity without a return to isopotential, potentials used for this study were simple

In Figure 5 of the present report, two nega- positive-negative responses of 30-50 msec.,

tive peaks can be distinguished in the produced by submaximal stimulation.

superimposed CRO traces. In this study Effects of LSD on Transcallosal Potentials
interest was focused on the effects of LSD

The effects of LSD on transcallosal

on the primary negative potential, evoked potentials were studied with doses

Transcallosal evoked potentials were re- of 0.2-3.0 mg/kg. In succinylcholine-treated

corded in suprasylvian, lateral, and ecto- (Anectinized) preparation the results were

sylvian gyri, but the largest and most inconsistent. Doses of 0..5 mg/kg, of LSD

consistent responses were obtained in the had little effect, whereas 1.0 mg/kg, pro-

suprasylvian gyrus, a finding which corre- duced significantly varying effects in several

sponds with those of Chang. t Furthermore, animals. These results are illustrated in

the anterior suprasylvian gyrus gave more Figure 1. In A, after 1.0 mg/kg, of LSD,

consistent evoked potentials than the middle the amplitude of the negative component

or posterior segment, as was also noted by has increased slightly, but there has been

Peacock. 2° Observations on the configura- preferential increase of the positive wave.

tion of the evoked potential in relation to Before injection the electrocorticogram

the intensity of stimulation were also similar showed the typical low-voltage fast activity

to those of Chang, i. e., a t)red(mfinantly seen in Anectinized preparations, but at the

surface-negative response with liminal stim- time of maximum increase of the evoked

ulation and a large positive wave with oblit- potentials, marked slowing and an increase

eration of the negative component with high in amplitude of the I':C(; have occurred.

stimulus intensities. Most of the evoked This results in greater amplitude variability

La,ql_tt--I:inney 47/271
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am(mg the e_oked tn_tentiab,, which is mani- \Vhen I.SD was administered to animals
rested in this Figure by less precise super- under pentobarbital anesthesia, there was
imposition ,_f CRO traces. There is also a consistent lack of effect (m the amplitude
marked bradycardia, which is still present of the transcallosal potentials with all doses.
20 minutes after injection, at a time when In only two instances was there a decrease
the transcall_rsal t_tentials have returned to of 5()_k or more, and in only one animal
c_,ntrol a:nplitude, was there a significant increase. Figure 2

In Figure 1B, from another preparation, shows a 40% increase of evoked potentials
injection of 1.0 mg/kg, of LSD has been two minutes after the injection of 0.25
followed by an equally marked, but opposite, mg/kg, of LSD in a deeply anesthetized
effect. In this instance the negative corn- animal. An increase of the negative com-
ponent of the evoked potential has not ponent has occurred without change in the
changed, at a time when the spontaneous positive wave, the reverse of the effects
activity of the cortex has disappeared and observed in Figure 1. Figure 2B is the
the positive wave of the evoked potential blood pressure record from this animal, with
has been markedly depressed. These obser- superimposed respiratory excursions. There

, rations, that the positive component is more has been a slight decrease in blood pressure,
affected in both increase and decrease of bradycardia, and some reduction in respira-
the transcallosal potential, are not confirmed tory rate. All of these effects occurred less
in other experiments. In fact, after injec- than one minute after injection. In contrast,
tions in two animals the negative wave was Figure 3 shows abolition of the evoked po-
increased two- and threefold, and the posi- tential, except for a small positive wave,
tire wave was proportionately decreased• after 1.0 mg/kg, of LSD. Spontaneous cor-

Fig. 3 (Cat 75).--Pentobarbital.
A, transeallosal evoked potential. LSD 1.0 mg/kg.
The lower channelof each EEG pair is the EKG. Note the marked bradyeardia at the time

of almost completeinhibitionof transcallosalpotential.
B, bloodpressurerecord. One arrow: injection of LSD 1.0mg/kg. ; two arrows: respirator

on. Note tt)e markedarrhythmia. Furtherdescriptionin text.
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IiI:I:F.CTS OF LSD ON L(.}RTI:.\ - IIT..II. ,;tON,,

TAaLI-: I.IEff_,ct o[ LSD on the Transcallosal /ollttwed by citrdiac arrhythmia, ;it which
Evoked Potential *

Suceinyleholine(Anectine) tilne mechanical ventilation was begun. Ten
ininutes after injection, at the time of re-

PosttnJ,'etion'l',n,es.M,,. ctlvery of evoked {iotentials, the blocul pres-
Animal LSD, , ........

No. Mg/Kg. 2 .S tO 2O S0 SO sure had apl_ri_ached the control level.
The effects of I.SI) on the transcalh_sal

rl 0i 100 I,rS 10r, so s._
:s 0.zs t_ ss so _.s s.s evoked potential are indicated in Tables 1
77 0,2,5 90 90 12,5 no 145 and 2.
73 t o,5 145 110 110 12,', 140

77t 0.5 _ _0 _,_ 100 70 Effects of LSD on the Direct Cortical Response
5O 1.0 65 0 o

75 1.o 95 70 70
_3I ,o :o iso 0_ go l= Effects on Amplitude.--The effects of

I i.o o_ 2oo xso ioo _._ 1.SD on the amplitude of the direct resivonse
ss 2`0 _ 0 0 were no more consistent than those observed
73 { 3 0 .',,5 50 100

77{ 3.o so .so so so on the transcallosal potentials. In Anecti-
sized animals abolition of all cortical ac-

• PostlnJeetion mean amplitudes are expressed as the per- tivity, with failure to recover, occurred in
centalte of preinjeetton mean amplitudes.

In those preparations which received multiple Injections, three animals, two of which received 0.5
t Indicates second injection; I, third Injection, and i, fourth In-

.iron. T^sLa &--Effect of LSD on the Direct Response
o/ the Suprasylv_n Gyrus *

tical activity is still present, though greatly Suecinylcholine(Anecnne)

depressed. There is marked bradycardia
Postinjeetlon Times. Mln.

and a profound fall in blood pressure, seen Animal LSD.
in B. Respiratory excursions are difficult No. Mg/Kg. 2 5 10 20 so 60

to detect in this record, but the animal was 71 _' 0.1 ISO 135 135 125 200

observed to stop breathing within 10 sec- 5s o.z_ 115 11,5 8.5 rio to_

onds after the injection. Bradycardia was 50 0.2`s Iz_ us ioo 9o57 0.5 so 0 0
63 0.5 115 165 170 16.5 2"2.5

TABLE 2.iEffect of LSD on the Transcallosal 57t o.s so o 0
Evoked Potentml * `50t o.5 ioo 9o lz5 _o s,_

Pcntobarbital 63 t 0,5 I10 110 110 I10 95
C_l 1.0 I00 0 0
71 _ 1.0 90 _1 75 100 95

PostlnJeetion Times, Mln.

Animal LSD, 63 _ 2.0 85 120 115 110 85
No. Mg/Kg 2 `5 10 20 SO 60

• PostlnJectlon mean amplitudes are expre._l as the per.
70 0.2,5 110 85 75 85 rio centages of prelnJee_lon mean amplitudes.
71 0.2`5 90 100 90 85 _ t Second Injection.
7`5 0.2.5 95 110 n0 so ,,1.5 {Third InJeellon
78 0.25 140 12`5 110 95 100

so 0.2`_ _0 _ mg/kg, of LSD. In two other preparations,71t o._ 6`5 so too ioo 70
75t 0.5 i_S _0 iso it0 which received 0.1 and 0.5 mg/kg., respec-

78t o._ iso uo ,o_ ioo ioo tively, there was a gradual increase to two
so _' 0.5 100 d0 140 115

_t ...,, o.r,_ s_ so so s_ so times the control amplitude at the end of
_ 1.0 so so so so an hour. These data are presented in "Fable_, i.o no ,2s too so ,_,5
at ,.0 10s lso l_o iso iso 3. Figure 4 shows a slight increase in aln-

7st i o _o re n5 so plitude of the direct resl_mse , which un-
rsI i.o _',uo _o no uo
sot i.o _,s l,O s._ _ doubtedly is not sigmificant. A slight but
7_ 2`0 so so iso ,_o ioo distinct bradvcardia has occurretl aml also.
7_I a.o 10o 120 lso tit, _
7s! so 9._ i0.s i0o ,to us in lt, a transient increase in bh,od pressure.

7_1 3o t¢ iso lso it,, The excursions of the respirator are clearly

..... seen on the blood-pressure tracing. In
• I'ostlllJeetlon mean 8lnllliltlde._ are expre.,ks_M as tile iwr-

eentaltesofpreinJe,'tionnwananlplitudes. Figure 5 the amlditude ¢}f the direct re-
_"Secondinject|on, sponse has gradually increasetl during the
I Third Inleetlon.

§FourthInjecth,n. ('tO ininutes after injection. Alst}. there has

].angfitt--l"in_cv 40/273
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Fig. 4 (Cat 59).--Anectinized.
A, direct cortical response. LSD 0.23 mg/kg.
The lower channel of each EEG pair is the EKG.
I_'. hl(,od pressure record. Arrow: injection of LSD 0.23 mg/kg. Description m text.

Fig 5 ICat 71)--Anectinized.
,'t, direct cortical response. LSD 0.1 mg/kg.
The lower channel of each EEG pair is the EKG Note the second negative peak in the

CRO traces.
B, blood pressure record. Arrow: injection LSD 0.1 mg/kg.

OJ mgln./kgnt. PAlE-INJECTION logo. 140°_wa _L 400_v

_'-__r4__.r-_ _._,r--.t-_- ,,(-,.._ -
POST-INJE:CTION 5 mim_m

" ' r_ i

._ POST-INJECTION 60 mlnutM
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been a l,ro_i,.'...i_c increase in a positive "l'..,.L_: 4 F.ff,'ct of l..51_ _,_ the lhr,'ct Rc_po_sc

w,txe foll(_w nj,, the IWimary negative deflec- of i'he SuprasyllqanPentobarbitalGyrus *

tlon h ap ,cars unlikel) lhat l.SI) was ................ ----- :==
responsible tof a gradual increase over such Postln|eetmn"nines,t,[m.

3_nirnaI ].SD, _ .............

a long lime. since this was observed in only No. .',_/Kg. 2 _ 10 _0 :_
two anilnals A possible explanation is a

70 t 0.1 115 130 _) _ 6*5

gradual chang,e in the pressure of contact 70t oi 7s _5 _ ;'5 t_
of the electronic with the cortical surface, ns 0.zs _s so _4._ _o

6g 0.25 70 30 ;i_ 45 5,5 rio

On occasion, marked changes in the size s_t 0.25 4.s o 0
of the shock artifact occurred in association _ o.,_ _5 so so yo _.s

6,5 0.,5 130 70 0 0

with aboliti,u of cortical activity and c_ 0.,_ 110 }a,$ 140 121) 105

marked cardiovascular depression after 67 0._ so 0 ,so _s 9_ Qo
(_ 1) 5 145 1,50 115 11_

large doses of I.SD. This may haxe re- _t 05 1oo o o
suited in decreased volume of the brain and 54 O.TS 125 125 120 129 11,5

67 t 1(I 90 115 130 105

decreased cunlact of the electr(_te, which .s_t 4.0 100 105 115 115 115

increased th,' resistance. In contrast, since
• Postl_j_tlon mean aIllIllitudes are expressed In _reent_es

it has tveen shown that the positive wave in otprelnJeetionmeanamplltudes.
t Second lnjeettotl.

l:igure 5 ha., a higher response threshold l'l'hlrdlnjecUon.

FiR 6 ¢Cat 68) --Pentobarbital.
A, dire'ct cortical response. LSD 0.25 mg/kg.
The lower channel of each EEG pair is the EKG. Descripti,:m in text.
B, blood pressure record. Arrow: injection of LSD 0.25 mg/kg Note cessation of respira-

nons after injection.
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tl'_m the l,recedmg negative wave,:' the in- less than lOC_. Following I.SI), changes in

crease of the former in this experiment may peak time were depen<lent on changes in

be explained on the basis of more effective amplitude, prolongation of conduction time
contact between the electr_le and the cortex, occurring with a decrease in mean amplitude

"l'able 4 lists the data for the effects of of 50% or more. The maximum increase

l,S[) on the direct response in animals anes- in peak time was 4.4 msec. and occurred

thetized with pentobarbital. Complete abo- when there was a 7S_ decrease in ampli-

lition of evoked potentials and 505_- increase rude of the evoked potentials. Following

art, seen in different preparations. In Fig- two injections there was an increase in am-

ure 6 there is a 505_ decrease, followed by plitude of the ew_ked potentials, associated

an equally marked increase anti then recov- with a decrease in peak time of 3.4 and 1

cry, after 0.5 mg/kg, of LSI). In this msec., respectively.

animal severe respiratory depression oc-
curred within a few seconds following Cardiovascular Effects of LSD

injection, as shown in Figure 6B. Artificial The cardiovascular change most common-
ventilation was not used, and the animal ly observed after LSD was bradycardia.

remained apneic for four minutes. At this This occurred uniformly after all doses

time respirations began again spontaneous- except 0.1 mg/kg. Furthermore, in most

ly; the blood pressure increased, and the .experiments the bradycardia outlasted what-
evoked potentials regained control ampli- ever changes occurred in cortical activity.

rode. The evoked potentials then increased With large doses there was frequent cardiac

t_ 145% of the control and one hour after arrhythmla, which at times progressed to

injection had returned to normal, brief periods of asystole. However, in

Effects on Peak Time of Initial Negative none of the experiments did LSD cause

Wave.--Changes in evoked potentials other death of the animal, despite profound car-

than an increase or decrease in amplitude, diovascular and respiratory effects. Marked

e. g., changes in configuration, latency, or variation was seen in blood pressure re-
duration, may occur as manifestations of a

drug effect. It has been noted that a second T^BLE 5.--Mean Arterial Blood Pressure in All

negative peak was seen occasionally in the Animals with Inhibition of Evoked Potenitals
of 50% or More

direct cortical response (Fig. 5). In one

animal injection of LSD was followed by PosUng*etlonTimes, Mill.
t_bliteration of the second negative wave AnlmM LSD,
without a change in amplitude of the initial No. MI/Kg. Control 2 .5 10 20 60

negative wave. Ten minutes following in- 8ueelnyleholine
57 0.5 125 36 170

.iection it had reappeared but did not regain 67. 0._ t_s _ 100
preinjection amplitude. _0 L0 160 50 50

M 1.0 l&_ 0 55 2D

Attempts to measure the latency of the _ 2.0 x30 s0 50
direct cortical response were unsuccessful _t 3.0 14_ s* le* t_ t_

77 t 3,0 100 55 110

because of difficulty in controlling the am-

plitude of the shock artifact. However, in Pentobarbltal
a series nf lO injections measurements were _ 0._ t_ so 10o t_0

0.2_ I_,_ so 1o* tto tto 14o
made of the time between the beginning of 6o. 0._z n5 m 14_ 1,o
the shock artifact and the peak of the nega- 6,_ 0.s i_0 2o _o 70

07 0.5 150 40 _0 O0 I00

tire wave, immediately before and several 7,_t 1.o 130 6o o,s 130 120
times after the administration of L_I). 70 2.0 I_ 4_ 6o _ 12o

Initial negative peak times varied from 9.7
• Second Injection.

to 17.0 msec., but within a series of 10 _Thirdlnjt_etlon.

crmsecutive sweeps the variation was usuallv t Fourthinjection.
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TABLE 6.--lnclde_ce o/ Severe Respiratory mg/kg, produced only transient hyl_>ten-
Depression Following LSD sion.

An attempt was made to correlate blood
LSD. No. of Respiratory

Mg/Kg. Injections l)ep_n Respirator Recovory pressure changes with alteration in cortical

activity following 1,SD. Table 5 lists the0.0,5 6 0 ....
0.01 4 2 i 2 mean arterial blood pressures of all animals

o._ _ 4 s 4 in which there was at least a 50% decrease
o.5 e, 3 3 3
1.0 s _ 2 2 of evoked potentials after injection of LSD.

2.0 t t l _ In each instance there was a significant fall_.0 1 1 | 1
in blood pressure, and after 9 of 14 injec-

tions the pressure was decreased to 60 mm.

Hg or less. However, after five injections

sponses. As shown in Figure 6B, the blood the blood pressure was reduced to 60 mm.

pressure was reduced to shock levels by Hg, but the evoked potentials were not

0.25 mg/kg., but in other experiments 1.0 markedly inhibited.

Fig. 7.I,4 (Cat 84), pentobarbital. The top trace is the blood pressure record. Note the
cessation of respiratory excursions after LSD 0.5 mg/kg. At the point midway between the
arrows on the right the respirator was turned on. Prior to this, slight spontaneous respiratory
excursions have begun. Lower traces: enlarged (X 3) segments of top tracing (indicated by
arrows) to show more clearly the respiratory pattern.

B, (Cat 85), pentobarbital. 1, injection of LSD 0.0,5 mg/kg., indicated by arrow; 2, 2 min-
utes after injection; 3, 10 minutes after injection. Note the decrease in respiratory rate at 2
minutes and return to normal at 10 minutes.

l.angfin I' inm'y 53/277
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The Respiratory Effects of LSD succinylcholine. After injection of 20 rag.,
the dose used for immobilization of the

Table 6 lists the incidence of severe re-

spiratory depression following various closes animal, some effect on either cortical activity
of LSD. or the FKG was noted in about one-fourth

Respiratory changes folk>wing approxi- of the animals. These effects were always

mately half of the injections without a sig- transient, rarely lasting more than two min-

nificant relationship of dose to effect except utes. In rare cases profound changes in

that they were not observed in any animal both the EKG and cortical activity were

given 0.05 mg/kg. In Figure 7,4 cessation observed, as illustrated in Figure 8,4. In

of respiratory movements followed 0.5 this animal, after the intravenous injection

mg/kg, of LSD The lower inserts are of20mg, of succinylcholinechloride, marked

enlarged segments of the same record to cardiac arrhythmia occurred within 20 sec-
demonstrate more clearly the changes which onds without a significant change in cortical

occurred immediately after the drug was activity. Forty-five seconds after injection

given and at the time artificial ventilation the amplitude of the transcallosal potential

was begun. It is evident that prior to start- was two times the control amplitude and the

ing the respirator slight spontaneous breath- cardiac rhythm had returned to normal.

ing had returned. After two injections Ninety seconds after injection both records

(Table 6) apparent almea occurred and shown or real activity.

artificial respiration was not used. In both A variety of effects occurred in other

instances natural respirations returned with- animals, but the most commonly observed
in five minutes. The results for one of these change was cardiac arrhythmia. When pro-

animals are illustrated in Figure 6. Table 6 found EKG changes were observed, there
also shows that there were no deaths from were parallel changes in the blood pressure.

respiratory depression irrespective of Usually this consisted of a very rapid fall

whether or not the animals were artificially in pressure, which was never great, followed
ventilated, by a rise to control level within a few

Figure 7B illustrates the observation that minutes.

changes in respiratory rate frequently fol- In a few animals, 3.0 mg/kg, of tubocu-
lowed small doses of LSD. In this animal ratine U. S. P. was given intravenously in

the rate has been reduced by one-half fol- order to compare its effects on the cortex

lowing the administration of 0.05 mg/kg, with those of succinylcholine. Direct cor-
of LSD. tical potentials were investigated, and the

response illustrated in Figure 8B was ob-

E_ects of Succiayld_iine and Tubocurarine served after most of the injections. There

ca Cortical Activity was abolition of the electrocorticogram two

It is undesirable to give additional phar- minutes after injection, but no change in
macological agents to animals which are the amplitude of the direct response was

used to evaluate the effect of a given drug, observed at any time. Recovery of spon-

but in the majority of experimental designs taneous cortical activity was slow, but one

this is unavoidable. In these experiments hour following injection of the drug it had
every animal received either pentobarbital or returned to nornaal. The waves following
ether and succinylcholine. The influence of each evoked potential (R2) were al_ ob-
t_mtobarbital on the action of LSD was served occasionally during marked cortical

included in the study, and it was assumed depression following LSD. These may be

that the effect of ether could be disregarded analogous to the rhythmic after-discharges

two hours after cessation of anesthesia, observed by Chang 4 in sensory cortex, tte

In a majority of the animals EEG rec- found that these were more clearly dis-

ords were obtained during the injection of cerned in animals with cortical depression

54/278 |'ol. l, Sept., 1950
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Comment ments multiple injections were given no

The effect of LSD on the transcallosal less than one hour apart. There have been

evoked potential and the direct cortical re- few comments on the development of toler-
sponse were no more consistent than the ance to LSD in acute animal preparations,
effects of LSD on sensory cortex. 1_ Occa- but several investigators have shown that
sionally 0.25 mg/kg, produced complete abo- daily doses of approximately 0.001 mgfkg.
lition of cortical activity, whereas in another administered to human subjects resulted in
animal 4.0 mg,/kg, produced no detectable tolerance to the psychotomimetic effects of
effect. In general, profound depression of LSD after seven days. 1'7'14
all cortical activity occurred more frequently In two series of experiments 1_ we have
than in the previous study, failed to find a significant effect of LSD

These results differ from those of Mar- on several different cortical evoked poten-

razzi and Hart, le'1. who reported decrease tials, and changes in the natural activity of
of the negative component of the transcal- the cortex occurred only with large doses.
Iosal evoked potential following intracarotid On the basis of these experiments it might
doses of I,SD as small as 0.008 mK/kg., be concluded that the cortex is relatively
and of Purpura, _1 who found that 0.025 insensitive to LSD, and, therefore, it is un-
mg/kg., injected intravenously, decreased likely that the psyehotomimetic effects in
the suprasylvian-striate response, which is man are caused by an action of LSD on
also considered to be a cortical dendritic the cortex. However, there is a paucity of

potential. Marrazzi and Hart used pento- information on the neurophysiological signs
barbital-treated (Nembutalized)animals ex- of both drug-induced and functional dis-
clusively, whereas Purpura's animals were turbances of the mind. ti Therefore, it seems
unanesthetized. In the present investiga- more likely that these results r_flect the
tion, differences in the effect of LSD on inadequacy of present electrophysiological
evoked potentials in anesthetized and Anec- techniques in evaluating drugs that affect
tinized animals were considered too variable behavior, and that they do not necessarily
to be significant, eliminate the cortex as a site of action of

The cardiovascular and respiratory effects LSD.
observed are in general agreement with the
findings of Cerletti. a In cats anesthetized Summary and Conclusions
with chloralose and urethan, hypotension The effects of LSD on the transcallosal
and respiratory depression were seen after evoked potential and the direct cortical re-
0.04 mg/kg, of LSD. Bradycardia was also sponse were investigated in 26 cats. Doses
seen uniformly, and Cerletti states that, in from 0.1 to 4.0 mg/kg, were administered
his experience, tachyeardia has not occurred intravenously.

in any pharmacological preparation after There was a marked inconsistency in the
LSD. With rather small intracarotid doses, effects of LSD on the evoked potentials.
Ingvar and S6derberg is reported an in- Occasionally, 0.25 mg/kg, produced inhibi-
crease in blood pressure and increased cere- tion of all cortical activity, but in several
bral vascular resistance, animals 3.0 mg/kg, had no detectable effect

In several animals in the current study on the amplitude of the evoked potentials.
marked depression of cortical activity and Prolongation of conduction time occurred
blood pressure followed 1.0 mg/kg, or less in association with a marked decrease of the
of LSD, but subsequent injections of 1.0, initial surface-negative wave of the direct
2.0, or 3.0 mg/kg, produced only slight cortical response.
changes. Although the number of examples In a majority of the animals a decrease
is small, these results suggest that tolerance of evoked potentials of 50% or more oc-
to the drug has developed. In these experi- curred only in association with bradycardia,
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