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FAILURE OF LSD TO INFLUENCE KINEMATIC
CHARACTERISTICS OF SACCADIC EYE MOVEMENTS

IN MAN

L. Mitrani, St. Mateei], N. Y'aeimoi], S. Yanev

KHHe~IaTIl'leCKlIe xapaKTepHCTIIKH caKKaJJ;H'IeCKHX JJ;BumeHHu I'JIa3a y '1CJIOBeKa non
BJIHHHHeM LSD. - L. Mitrani, S. Mateeff, N. Yakimoff, S. Yancv. - Activ. nerv,
sup. (Praha) 14, 4, 1972. - MaKClnraJIbHYIO H cpep;HIOIO CKOPOCTb caKItap;H1JeCRHX JJ;BHmeHHH
orrpeJJ;eJUIJIII B rropxre li BO BpeWI raJIJIIOIl,IIHoreHIIoro aoaneacrnaa crannapraoa P;OShI LSD
(100 MHRPOI'.). 8TH nna napauerpa caxxazraxecxax p;BHiReHllH onpenensnorca a~lIIJIIITYP;OH
CHa'lHOB raaa. PeaYJIbTaThI rrORaShIBarOT, '1TO 100 MHHpor. LSD He ORaShIBaeT BJIHlIHlU!
aa HOHTPOJIb caKI,aJJ;II'IeCHIIX JJ;BlliReHIIM II aa cnocofiaocrr, rrpaBIIJIbHO oneannarr, pac-
CTOJIHIIe MeiRJJ;Y TO'lRaMII ~llRcaU;IIII, aanaromee BeJIII'IIIHY rrpOIlSBOJIbHOrO crcanna.

Failure of LSD to influence kinematic characteristics of saccadic eye movements in man .
.- 1. M i t ran i, S. Mat e ef f, N. Yak i m 0 £f, S. Y a n e v. - Activ. nerv. sup. (Praha),
14, 4, 1972. - Mean and maximum velocity of the saccadic eye movements - which both
are dependent on the amplitude of the saccade - were measured before and after administra-
tion of LSD in a standard dose of 100 microg. LSD did not influence the saccadic control
system and the subjects were able to estimate correctly the distance between the fixation points.

Attempts have been made recently to characterise the effect of psychotropic
drugs using the technique of kinematic characteristics of voluntary saccades.
Such a study seems useful and perspective, considering the higher control of
saccadic eye movements and their stability with respect to everyday influences.

Gentles and Thomas (I971) have found that the maximum velocity of the
saccade in subjects having received 30 mg chlordiazepoxide or 5 mg diazepam
was reduced by nearly 11 %. A reduction of the maximum velocity, as reported
by Becker and Fuchs (1969) was found for alcohol (Franck 1969) and diazepam
(Aschoff 1969). More data with further drugs may give some information on
the localisation of the control of saccadic eye movement and, on the other hand,
on the mechanism of action of drugs.

In the present experiment the maximum and the mean velocity of the
saccadic eye movements in men under LSD were studied in view of the pro-
nounced visual disturbances in LSD induced states.

METHODS

The apparatus and procedure was descrbed in our previous paper (Mateelf et al. 1971).
Two photodiods are illuminated by a red light reflected from the eye. The red light source and
photodiods are mounted on a spectacle rim. The change in illumination dur.ng eye movements
is transformed into an electrical signal proportonal to these movements After a ppropr ate
amplification the signal is fed to the "San ei Sokki" pen recorder w.th maximum speed
2')0 mm/sec.
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Table 1. Mean (V) and maximum (Vmax) velocity (in "[ttisec.) of saccadic eye movement
(12° or 6° in amplitude) in five Ss before (control) and after 100 flg LSD: arithmetical means

and 95 % confidence limits

Ampl.
Control LSD

v Vmax v Vmax

12° 0,1 ± 0,02 0,22 ± 0,02

I
0,13 ± 0,013 0,29 ± 0,01

N.Y.
6° 0,06 ± 0,014 0,17 ± 0,06 0,05 ± 0,006 0,17 ± 0,05

12° 0,24 ± 0,019 0,41 ± 0,02 I 0,2 ± 0,019 0,27 ± 0,02

T.M_' __ I I I6° 0,14 ± 0,01 0,22 ± 0,0l 0,11 ± 0,022 0,23 ± 0,023

12° 0,12 ± 0,016 0,23 ± 0,01 0,14 ± 0,01 0,26 ± 0,01
S. S.

6° 0,07 ± 0,006 0,16 ± 0,01 0,08 ± 0,01 0,15 ± 0,01

12° 0,21 ± 0,019

I

0,29 ± 0,01 0,21 ± 0,025 0,29 ± 0,025
S. lVI.

6° 0,14 ± 0,013 0,2 ± 0,01 0,12 ± 0,016 0,16 ± 0,01

12° 0,18 ± 0,008 I 0,25 ± 0,009 0,17 ± 0,01 0,28 ± 0,012
S.N.

I I I6° 0,1 ± 0,005 0,16 ± 0,006 0,11 ± 0,008 0,16 ± 0,002

The subject sits, his head fixed, in front of a 4 nt bright uniformly illuminated mat
screen. Two fixation points on the screen determine the size of the saccade he has to perform
on the experimenter's command. Saccades from left to right 6° and 12° of arc in amplitude
were used in the experiment.

Five paid experienced subjects, four men and one woman, aged 25-29 years, having
a normal vis ion participated in the experiment. Thirty saccades were performed and recorded
for each angular distance before and after administration of 100 fl-g LSD "Delys id" - Sandoz
dissolved in water, given orally on a lump of sugar. (Milstein, Spivak 1971). Measurements

B

cA

Fig. 1. Model of a saccade: AB gives amplitude, AC - duration, maximum velocity - the
slope of DF, i.e. the tangent to the straight part of the curve, mean velocity - ratio ABjAC

began immediately after the subject reported the presence of visual disturbances, i.e. usually
90 to 120 rnln. after receiving LSD. Individual Ss reported various disturbances: 'some, coloured
visual illusions, others - more or less pronounced deformations of the visual world. During the
experiment the visual conditions were the same for all Ss.

RESULTS

Averaged data for the mean velocity V and the maximum velocity Vmax of
the saccade (table 1) indicate that V and Vmax of the saccadic eye movement
depend on its amplitude, LSD exerted no significant effect on the kinematic
characteristics of the saccades.

It is known that in contrast to smooth following eye movements, saccadic
eye movements are not affected by barbiturates (Rashbass 1959, Rashbass,
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Russell 1961, \Vestheimer, Rashbass 1961). Our results show that at least for
saccades the same holds for LSD.

After 100 ,ug LSD one can voluntarily restore the normal perception of
spatial relations. Our Ss probably perceived correctly the distance between the
fixation points: actually none of them reported any apparent shift of this point
throughout the experiment and we suggest that the internal program for the
saccade was chosen correctly.

We acknowledge our thanks to Dr. Marina Bojadgieva [or kindly supply;ng us with the
LSD preparation and for the useful directions of its application.

Kinernaticke charakteristiky sakkadickych pohybu oct u c:oveka pod vlivem LSD. -
Stfedni a nejvyss! rychlost sakkadickych pohybii o::i - ktere obe [sou zavisle na amplitude
sakkady - byly mHeny pied a po pedant LSD (100 mikrograrnu) . 1..SD neovlivnil sakkadicky
kontrolni system a osoby byly schopny spravne odhadovat vzdalenost mezi fixacnimi body.
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Tom i Ii n, A. G.: Domluvime se s delfiny?
Praha, Orbis 1972. 166 s. (Preklad z ruskeho
originalu Delfiny sluzat celoveku, Moskva,
Izdat. Na uka 1969.)

Jde 0 polopopularni prehled ruznych biolo-
gickych otazek, tykajicch se zivota kytovcu.
Kniha nepojednava pouze 0 kornunikaci s del-
flny, jak by se dalo rnylne predpokladat podle
nazvu,

Ve 27 kapitolach je elenai' seznarnovan s mi-
graci velryb, rozrnnozovanim ruznych kytovcu,
jejich chovanirn v akvar iich a moznostmi vy-
cvicit je a pouztt nejen pro cirkusove produkce,
ale i jako dornaci zvirata, jejich srnyslovymi
organy (chuti, kozni percepci, zrakern a zejme-
na sluchern) . Velka pozornost je venovana ul-
trazvukove echolokaci, jak pokud jde 0 de-
tekci sluchovych signalu (az do 200 KHz),
tak z hlediska generovani zvuku soustavou
vzduchovych vackii souvisejicich s dychacimi

cestami, usmerneni jejich sifen!, majici vztah
k uzpueobeni tukovych poBtai'ii na hlave apod.
Autor pojednava dale 0 fizeni dychaci cinnosti
a 0 instinktech, ktere se k nernu vaii a na
[ejichz zaklade lze vysvetlit napr. vzajemnou
pomoc delfinii, hrozl-Ii jednomu z nich utonuti,
i autenticke pfipady, kdy delfini pfispechal i
na pomoc tonoucim !idem. [sou pops ana ne-
ktera Iyziologicka prIzpusobeni dychani a me-
tabolismu, ktera nekterym druhum, napf. vor-
vanum, umozfiuji potapet se na dobu az dvou
hodin do hloubek vi!tijich nez 1 km. Cast knihy
je venovana biologickyrn predpokladum velmi
rychleho pohybu rnnoha kytovcu ve vode, [ako
jsou: celkovy tvar jejich tela, pohybovy aparat
a zvlas!e specialni vlastnosti jejich kuze, dispo-
nujicl jak pasivnimi, tak aktivnimi refJexnirni
rnechanismy omezujicimi na minimum tvofeni
vodnich viru na povrchu tela a snisujicimi
proto odpor, ktery klade voda. S aktivni re-

Dokonceni na str. 268
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